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The Cyclone V device is a single-die system on a chip (SoC) that consists of two distinct parts—a hard
processor system (HPS) portion and an FPGA portion.

The following figure shows a high-level block diagram of the Altera SoC device.
Figure 1-1: Altera SoC FPGA Device Block Diagram

Altera SoCFPG A Device
HPS Portion FPG A Portion
XXX XXX XXX XXX X XXX XX XX X X X X XK X
Flash SDRAM Controller
Controllers Subsystem Control User HSSI
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Memories Peripherals
PLLs In'terface Debug PLLs Hard Hard Memory
Peripherals PCle Controllers
XXX XX DX X DX X XX DX I XXX DI XX X X XX XX

The HPS contains a microprocessor unit (MPU) subsystem with single or dual ARM® Cortex®-A9
MPCore processors, flash memory controllers, SDRAM L3 Interconnect, on-chip memories, support
peripherals, interface peripherals, debug capabilities, and phase-locked loop (PLLs). The dual-processor
HPS supports symmetric (SMP) and asymmetric (AMP) multiprocessing.

The FPGA portion of the device contains the FPGA fabric, a control block (CB), phase-locked loops
(PLLs), and depending on the device variant, high-speed serial interface (HSSI) transceivers, hard PCI
Express® (PCIe®) controllers, and hard memory controllers.

The HPS and FPGA portions of the device are distinctly different. The HPS can boot from multiple
sources, including the FPGA fabric and external flash. In contrast, the FPGA must be configured through
either the HPS or an externally supported device.
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The HPS and FPGA portions of the device each have their own pins. Pins are not freely shared between
the HPS and the FPGA fabric. The HPS I/O pins are configured by software executing in the HPS.
Software executing on the HPS accesses control registers in the system manager to assign HPS I/O pins to
the available HPS modules. The FPGA I/O pins are configured by an FPGA configuration image through
the HPS or any external source supported by the device.

The MPU subsystem can boot from flash devices connected to the HPS pins. Or, when the FPGA portion
is configured by an external source, the MPU subsystem can boot from memory available to the FPGA
portion of the device.
The HPS and FPGA portions of the device have separate external power supplies and independently
power on. You can power on the HPS without powering on the FPGA portion of the device. However, to
power on the FPGA portion, the HPS must already be on or powered on at the same time as the FPGA
portion. You can also turn off the FPGA portion of the device while leaving the HPS power on.
Related Information
« Cyclone V Device Overview
For information about the FPGA portion of the device, refer to Cyclone V Device Handbook.
« Booting and Configuration Introduction on page 30-1
Features of the HPS
The following list contains the main modules of the HPS:
« MPU subsystem featuring dual ARM Cortex-A9 MPCore processors
« General-purpose Direct Memory Access (DMA) controller
o Two Ethernet media access controllers (EMACs)
e Two USB 2.0 On-The-Go (OTG) controllers
« NAND flash controller
o Quad SPI flash controller
 Secure Digital (SD) / MultiMediaCard (MMC) controller
o Two serial peripheral interface (SPI) master controllers
o Two SPI slave controllers
« Four inter-integrated circuit (IC) controllers
+ 64 KB on-chip RAM
+ 64 KB on-chip boot ROM
o Two UARTSs
o Four timers
o Two watchdog timers
« Three general-purpose I/O (GPIO) interfaces
o Two controller area network (CAN) controllers
« ARM CoreSight™ debug components
o Debug Access Port (DAP)
o Trace Port Interface Unit (TPIU)
« System Trace Macrocell (STM)
o Program Trace Macrocell (PTM)
o Embedded Trace Router (ETR)
« Embedded Cross Trigger (ECT)
» System Manager
Altera Introduction to Cyclone V Hard Processor System
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HPS Block Diagram and System Integration 1-3
+ Clock Manager
o Reset Manager
« Scan manager
« FPGA manager
HPS Block Diagram and System Integration
The following figure shows a block diagram of the HPS, excluding the debug system module.
Note: The HPS incorporates third-party intellectual property (IP) from several vendors.
HPS Block Diagram
Figure 1-2: HPS Block Diagram
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MPU Subsystem
The MPU subsystem provides the following functionality:
« ARM Cortex-A9 MPCore

o One or two ARM Cortex-A9 processors in a cluster
« NEON™ Single Instruction, Multiple Data (SIMD) coprocessor and Vector Floating-Point v3
(VFPv3) per processor
« Snoop Control Unit (SCU) to ensure coherency within the cluster
o Accelerator coherency port (ACP) that accepts coherency memory access requests
o Interrupt controller
« One general-purpose timer and one watchdog timer per processor
« Debug and trace features
o 32 KB instruction and 32 KB data level 1 (L1) caches per processor
« Memory management unit (MMU) per processor
e ARM L2-310level 2 (L2) cache

o Shared 512 KB L2 cache
o ACP ID mapper
« Maps the 12-bit ID from the level 3 (L3) interconnect to the 3-bit ID supported by the ACP

As shown in the "HPS Block Diagram”, the L2 cache has one 64-bit master port that is connected to the L3
interconnect, one 64-bit master port connected to the SDRAM L3 Interconnect, and three ports that
connect the FPGA to the SDRAM L3 Interconnect. A programmable address filter in the L2 cache
controls which portions of the 32-bit physical address space use each master.

Related Information

« HPS Block Diagram on page 1-3
o Cortex-A9 Microprocessor Unit Subsystem on page 9-1

Interconnect

The interconnect consists of the L3 interconnect and level 4 (L4) buses. The L3 interconnect is an ARM
NIC-301 module composed of the following switches:

e L3 main switch

o Connects the master, slaves, and other subswitches
 Provides 64-bit switching capabilities
« L3 master peripheral switch

« Connects master ports of peripherals with integrated DMA controllers to the L3 main switch
o L3 slave peripheral switch

o Connects slave ports of peripherals to the L3 main switch
The L4 buses are each connected to a master in the L3 slave peripheral switch.

o Each L4 bus is 32 bits wide and is connected to multiple slaves.
o Each L4 bus operates on a separate clock source.

Related Information
System Interconnect on page 7-1
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Memory Controllers

SDRAM Controller Subsystem
The SDRAM controller subsystem is mastered by HPS masters and FPGA fabric masters.
The SDRAM controller subsystem implements the following high-level features:

« Support for double data rate 2 (DDR2), DDR3, and low-power double data rate 2 (LPDDR2) devices
 Software-configurable priority scheduling on individual SDRAM bursts

 Error correction code (ECC) support, including calculation, single-bit error correction and write-back,
and error counters

o Fully-programmable timing parameter support for all JEDEC-specified timing parameters
« All ports support memory protection and mutual accesses

« Support for ARM Advanced Microcontroller Bus Architecture (AMBA®) Advanced eXtensible
Interface (AXI ") quality of service (QoS) for the fabric interfaces

The SDRAM controller subsystem is composed of the SDRAM controller and the DDR PHY.

Related Information
Functional Description—HPS Memory Controller on page 11-1

SDRAM Controller
The SDRAM controller contains a multiport front end (MPFE) that accepts requests from HPS masters
and from soft logic in the FPGA fabric via the FPGA-to-HPS SDRAM interface.

The SDRAM controller offers the following features:

« Up to 4 GB address range

e 8-,16-, and 32-bit data widths

« Optional ECC support

» Low-voltage 1.35V DDR3L and 1.2V DDR3U support
« Full memory device power management support

o Two chip selects

The SDRAM controller provides the following features to maximize memory performance:

« Command reordering (look-ahead bank management)

o Data reordering (out of order transactions)

« Deficit round-robin arbitration with aging for bandwidth management
« High-priority bypass for latency sensitive traffic

Related Information
Functional Description—HPS Memory Controller on page 11-1

DDR PHY
The DDR PHY interfaces the single port memory controller to the HPS memory I/O.

Related Information

Functional Description—HPS Memory Controller on page 11-1
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NAND Flash Controller

The NAND flash controller is based on the Cadence®Design IP® NAND Flash Memory Controller and
offers the following functionality and features:

o Supports one x8 NAND flash device
o Supports Open NAND Flash Interface (ONFI) 1.0
 Supports NAND flash memories from Hynix, Samsung, Toshiba, Micron, and ST Micro

« Supports programmable 512 byte (4-, 8-, or 16-bit correction) or 1024 byte (24-bit correction) error
correction code (ECC) sector size

« Supports pipeline read-ahead and write commands for enhanced read/write throughput

« Supports devices with 32, 64, 128, 256, 384, or 512 pages per block

« Supports multiplane devices

« Supports page sizes of 512 bytes, 2 kilobytes (KB), 4 KB, or 8 KB

 Supports single-level cell (SLC) and multi-level cell (MLC) devices with programmable correction
capabilities

 Provides internal direct memory access (DMA)

» Provides programmable access timing

Related Information
NAND Flash Controller on page 13-1

Quad SPI Flash Controller

The Quad SPI flash controller is based on Cadence Quad SPI Flash Controller and offers the following
features:

+ Supports SPIx1, SPIx2, or SPIx4 (Quad SPI) serial NOR flash devices
o Supports direct access and indirect access modes.

« Supports single, dual, and quad I/O instructions

o Programmable data frame size of 8, 16, or 32 bits

« Support up to four chip selects

Related Information
Quad SPI Flash Controller on page 15-1

SD/MMC Controller

The SD/MMC controller is based on Synopsys® DesignWare® Mobile Storage Host controller and offers
the following features:

« Integrated descriptor-based DMA

« Supports CE-ATA digital protocol commands

» Supports single card

« Single data rate (SDR) mode only

o Programmable card width: 1-, 4-, and 8-bit

« Programmable card types: SD, SDIO, or MMC version 4.3 and 4.4 devices
« Up to 64 KB programmable block size

Note: For an inclusive list of the programmable card types versions supported, refer to the SD/MMC
Controller chapter.
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Related Information
SD/MMC Controller on page 14-1

Support Peripherals

Clock Manager

The clock manager offers the following features:

« Manages clocks for HPS
« Supports dynamic clock tuning

Related Information
Clock Manager on page 2-1
Reset Manager

The reset manager manages resets for HPS.

Related Information
Reset Manager on page 3-1

System Manager
The system manager offers the following features:

« ECC monitoring and control

 Pin multiplexing

« Low-level control of peripheral features not accessible through the control and status registers (CSRs)
o+ Freeze controller that places I/O elements into a safe state for configuration

Related Information
System Manager on page 5-1
Scan Manager
The scan manager drives serial scan-chains to FPGA JTAG and HPS I/O bank configuration.
Related Information
Scan Manager on page 6-1
Timers

The four timers are based on the Synopsys DesignWare APB Timer peripheral and offer the following
features:

o 32-bit timer resolution
 Free-running timer mode

« Programmable time-out period up to approximately 86 seconds (assuming a 50 MHz input clock
frequency)

o Interrupt generation

Related Information
Timer on page 23-1
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Watchdog Timers

The two watchdog timers are based on the Synopsys DesignWare APB Watchdog Timer peripheral and
offer the following features:

o 32-bit timer resolution
o Interrupt request
o Reset request

« Programmable time-out period up to approximately 86 seconds (assuming a 50 MHz input clock
frequency)

Related Information

Watchdog Timer on page 24-1

DMA Controller

The DMA controller provides high-bandwidth data transfers for modules without integrated DMA
controllers. The DMA controller is based on the ARM Corelink” DMA Controller (DMA-330) and offers
the following features:

« Micro-coded to support flexible transfer types
« Supports up to eight channels
 Supports flow control with 31 peripheral handshake interfaces

Related Information
DMA Controller on page 16-1

FPGA Manager

The FPGA manager offers the following features:

« Manages configuration of the FPGA portion of the device

 32-bit fast passive parallel configuration interface to the FPGA CSS block

o Partial reconfiguration

o Compressed FPGA configuration images

o Advanced Encryption Standard (AES) encrypted FPGA configuration images

» Monitors configuration-related signals in FPGA

« Provides 32 general-purpose inputs and 32 general-purpose outputs to the FPGA fabric

Related Information
FPGA Manager on page 4-1
Interface Peripherals

EMACs

The two EMAC:s are based on the Synopsys DesignWare 3504-0 Universal 10/100/1000 Ethernet MAC
and offer the following features:

« Supports 10, 100, and 1000 Mbps standard

o Supports RGMII external PHY interface

+ Provides full GMII interface when using FPGA interface
« Integrated DMA controller

Altera Introduction to Cyclone V Hard Processor System
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Related Information

Ethernet Media Access Controller on page 17-1

USB Controllers

The two USB 2.0 On-The-Go (OTG) controllers are based on the Synopsys DesignWare Cores USB 2.0
Hi-Speed On-The-Go controller and offer the following features:

« Complies with both Revision 1.3 and Revision 2.0 of the "On the Go and Embedded Host Supplement
to the USB Revision 2.0 Specification

« Supports software-configurable modes of operation between OTG 1.3 and OTG 2.0
o Supports all USB 2.0 speeds:

« High speed (HS, 480-Mbps)
o Full speed (FS, 12-Mbps)
o Low speed (LS, 1.5-Mbps)

Note: In host mode, all speeds are supported. However, in device mode, only high speed and full
speed are supported.

Ont the integration side, the USB OTG controller supports the following features:

« Different clocks for system and PHY interfaces
o+ Dedicated TX FIFO buffer for each device IN endpoint in direct memory access (DMA) mode

o Packet-based, dynamic FIFO memory allocation for endpoints for small FIFO buffers and flexible,
efficient use of RAM that can be dynamically sized by software

« Ability to change an endpoint's FIFO memory size during transfers
 Clock gating support during USB suspend and session-off modes

« PHY clock gating support
« System clock gating support
« Data FIFO RAM clock gating support
 Local buffering with error correction code (ECC) support

Note: The USB OTG controller does not support the following protocols:

o Enhanced Host Controller Interface (EHCI)
o Open Host Controller Interface (OHCI)
o Universal Host Controller Interface (UHCI)

 Supports USB 2.0 ULPI PHYs (SDR mode only)
« Supports up to 16 bidirectional endpoints, including control endpoint 0

Note: Only seven periodic device IN endpoints are supported.
« Supports up to 16 host channels

Note: In host mode, when the number of device endpoints is greater than the number of host
channels, software can reprogram the channels to support up to 127 devices, each having 32
endpoints (IN + OUT), for a maximum of 4,064 endpoints

« Supports generic root hub
« Supports automatic ping capability

Related Information
USB 2.0 OTG Controller on page 18-1
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12C Controllers

UARTs

The four I2C controllers are based on Synopsys DesignWare APB I2C controller and offer the following
features:

Two controllers support I?°C management interfaces for the EMAC controllers which are for Ethernet
control

Support both 100 KBps and 400 KBps modes
Support both 7-bit and 10-bit addressing modes
Support master and slave operating mode
Direct access for host processor

DMA controller may be used for large transfers

Related Information

I2C Controller on page 20-1

The two UART modules are based on Synopsys DesignWare APB Universal Asynchronous Receiver/
Transmitter peripheral and offer the following features:

16550 compatible UART

Supports the auto flow control as specified in 16750 specification
Supports IrDA 1.0 SIR mode

Programmable baud rate up to 115.2 Kbps

Direct access for host processor

DMA controller may be used for large transfers

Related Information
UART Controller on page 21-1

CAN Controllers

The two CAN controllers are based on the Bosch® D_CAN controller and offer the following features:

Altera
Corporation

Compliant with CAN protocol specification 2.0 part A & B
Programmable communication rate up to 1 Mbps

Holds up to 128 messages

Supports 11-bit standard and 29-bit extended identifiers
Programmable interrupt scheme

Direct access for host processor

DMA controller may be used for large transfers

Available on certain device variants only

Related Information

CAN Controller Introduction on page 25-1
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SPI Master Controllers

The two SPI master controllers are based on Synopsys DesignWare Synchronous Serial Interface (SSI)
controller and offer the following features:

» Programmable data frame size from 4 to 16 bits
 Supports full- and half-duplex

« Supports up to four chip selects

o Direct access for host processor

« DMA controller may be used for large transfers

Related Information
SPI Controller on page 19-1

SPI Slave Controllers

The two SPI slave controllers are based on Synopsys DesignWare Synchronous Serial Interface (SSI)
controller and offer the following features:

» Programmable data frame size from 4 to 16 bits
 Supports full- and half-duplex

« Direct access for host processor

« DMA controller may be used for large transfers

Related Information

SPI Controller on page 19-1

GPIO Interfaces

The HPS provides three GPIO interfaces that are based on Synopsys DesignWare APB General Purpose
Programming I/O peripheral and offer the following features:

« Supports digital de-bounce

« Configurable interrupt mode

 Supports up to 71 I/O pins and 14 input-only pins, based on device variant
 Supports up to 67 I/O pins and 14 input-only pins

Related Information
General-Purpose I/0 Interface on page 22-1

On-Chip Memory

On-Chip RAM
The on-chip RAM offers the following features:

e 64 KB ssize
o 64-bit slave interface
« High performance for all burst lengths

Related Information
On-Chip Memory on page 12-1
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Boot ROM
The boot ROM offers the following features:
o 64 KB size

« Contains the code required to support HPS boot from cold or warm reset
 Used exclusively for booting the HPS

Related Information

On-Chip Memory on page 12-1

Endian Support

The HPS is natively a little-endian system. All HPS slaves are little-endian.

The processors masters are software configurable to interpret data as little-endian or big-endian,
byte-invariant (BE8). All other masters, including the USB interface, are little-endian.

The FPGA-to-HPS, HPS-to-FPGA, FPGA-to-SDRAM, and lightweight HPS-to-FPGA interfaces are
little-endian.

If a processor is set to BE8 mode, software must convert endianness for accesses to peripherals and DMA
linked lists in memory.

The ARM Cortex-A9 MPU supports a single instruction to change the endianness of the processor and
provides the REV and REV 16 instructions to swap the endianness of bytes or half-words respectively. The
MMU page tables are software configurable to be organized as little-endian or BES.

The ARM DMA controller is software configurable to perform byte lane swapping during a transfer.

HPS-FPGA Interfaces

The HPS-FPGA interfaces provide a variety of communication channels between the HPS and the FPGA
fabric. The HPS is highly integrated with the FPGA fabric, resulting in thousands of connecting signals.
The HPS-FPGA interfaces include:

» FPGA-to-HPS bridge—a high-performance bus with a configurable data width of 32, 64, and 128 bits,
allowing the FPGA fabric to master transactions to the slaves in the HPS. This interface allows the
FPGA fabric to have full visibility into the HPS address space. This interface also provides access to the
coherent memory interface.

o HPS-to-FPGA bridge—a high-performance interface with a configurable data width of 32, 64, and 128
bits, allowing the HPS to master transactions to slaves in the FPGA fabric.

 Lightweight HPS-to-FPGA bridge—an interface with a 32-bit fixed data width, allowing the HPS to
master transactions to slaves in the FPGA fabric.

o FPGA clocks and resets—provide flexible clocks to and from the HPS.

o HPS-to-FPGA JTAG—allows the HPS to master the FPGA JTAG chain.

o TPIU trace—sends trace data created in the HPS to the FPGA fabric.

o FPGA System Trace Macrocell (STM) events—an interface that allows the FPGA fabric to send
hardware events stored in the HPS trace using STM.

o FPGA cross-trigger—an interface that allows triggers to and from the CoreSight trigger system.
o DMA peripheral interface—multiple peripheral-request channels.
« FPGA manager interface—signals that communicate with FPGA fabric for boot and configuration.

Altera Introduction to Cyclone V Hard Processor System

Corporation
C] Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20Introduction%20to%20Cyclone%20V%20Hard%20Processor%20System%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54001

2014.07.31 HPS Address Map 1-13

o Interrupts—allow soft IP to supply interrupts directly to the MPU interrupt controller.

« MPU standby and events—signals that notify the FPGA fabric that the MPU is in standby mode and
signals that wake up Cortex-A9 processors from a wait for event (WFE) state.

« HPS debug interface - an interface that allows HPS debug control domain (debug APB) to extend into
FPGA

Related Information
HPS-FPGA Bridges on page 8-1

HPS Address Map

The address map specifies the addresses of slaves, such as memory and peripherals, as viewed by the MPU
and other masters. The HPS has multiple address spaces, defined in the following section.

HPS Address Spaces

The following table shows the HPS address spaces and their sizes.

Table 1-1: HPS Address Spaces

“

MPU MPU subsystem 4GB
L3 L3 interconnect 4GB
SDRAM SDRAM controller subsystem 4GB

Address spaces are divided into one or more nonoverlapping regions. For example, the MPU address
space has the peripheral, FPGA slaves, SDRAM window, and boot regions.

The following figure shows the relationships between the HPS address spaces. The figure is not to scale.
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HPS Address Spaces

Figure 1-3: HPS Address Space Relationships
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------------------------- 1GB
pt— .. 0GB
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The window regions provide access to other address spaces. The thin black arrows indicate which address
space is accessed by a window region (arrows point to accessed address space). For example, accesses to
the ACP window in the L3 address space map to a 1 GB region of the MPU address space.

The SDRAM window in the MPU address space can grow and shrink at the top and bottom (short, blue
vertical arrows) at the expense of the FPGA slaves and boot regions. For specific details, refer to “MPU

Address Space”.

The ACP window can be mapped to any 1 GB region in the MPU address space (blue vertical bidirec-
tional arrow), on gigabyte-aligned boundaries.

The following table shows the base address and size of each region that is common to the L3 and MPU

address spaces.

Table 1-2: Common Address Space Regions

FPGASLAVES FPGA slaves 0xC0000000 960 MB
PERIPH Peripheral 0xFC000000 64 MB
LWFPGASLAVES ® | Lightweight FPGA slaves | 0xFF200000 2 MB

()" This space is part of the "PERIPH" space.
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Related Information
MPU Address Space on page 1-15

SDRAM Address Space

The SDRAM address space is up to 4 GB. The entire address space can be accessed through the
FPGA-to-HPS SDRAM interface from the FPGA fabric. The total amount of SDRAM addressable from
the other address spaces can be configured at runtime.

Related Information

« MPU Address Space on page 1-15
o L3 Address Space on page 1-15
o Interconnect on page 1-4
For details of how to configure the SDRAM address space.

MPU Address Space

The MPU address space is 4 GB and applies to addresses generated inside the MPU. The MPU address
space contains the following regions:

« The SDRAM window region provides access to a large, configurable portion of the 4 GB SDRAM
address space.

e The MPU L2 cache controller contains a master connected to the L3 interconnect and a master
connected to the SDRAM.

o The address filtering start and end registers in the L2 cache controller define the SDRAM window
boundaries.
o The boundaries are megabyte-aligned.
o Addresses within the boundaries route to the SDRAM master.
o Addresses outside the boundaries route to the L3 interconnect master.

Related Information

o HPS Address Spaces on page 1-13
For more information, refer to the "HPS Address Space Relationships" table.
« System Interconnect on page 7-1
For information about the L3 remap control register bits, refer to the Interconnect chapter.
o Cortex-A9 Microprocessor Unit Subsystem on page 9-1
For details about L2 address filtering, refer to the Cortex-A9 Microprocessor Unit Subsystem chapter.

L3 Address Space

The L3 address space is 4 GB and applies to all L3 masters except the MPU. The L3 address space has
more configuration options than the other address spaces.

Related Information

« System Interconnect on page 7-1
For information about the L3 remap control register bits, refer to the Interconnect chapter.

o Cortex-A9 Microprocessor Unit Subsystem on page 9-1
For more information about the ACP ID mapper, refer to the Cortex-A9 Microprocessor Unit
Subsystem chapter.
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Table 1-5 lists the slave identifier, slave title, base address, and size of each slave in the peripheral region.

The Slave Identifier column lists the names used in the HPS register map.

Table 1-5: Peripheral Region Address Map

Slave Identifier Slave Title Base Address “

0xFC000000 48 MB

DAP DAP 0xFF000000 2 MB
LWFPGASLAVES FPGA slaves accessed with | 0xFF200000 2 MB

lightweight FPGA-to-HPS

bridge
LWHPS2FPGAREGS | Lightweight FPGA-to-HPS | 0xFF400000 1 MB

bridge GPV
HPS2FPGAREGS HPS-to-FPGA bridge GPV | 0xFF500000 1 MB
FPGA2HPSREGS FPGA-to-HPS bridge GPV | 0xFF600000 1 MB
EMACO EMACO 0xFF700000 8 KB
EMACI1 EMACI1 0xFF702000 8 KB
SDMMC SD/MMC 0xFF704000 4KB
QSPIREGS Quad SPI flash controller | 0xFF705000 4 KB

registers
FPGAMGRREGS FPGA manager registers | 0xFF706000 4KB
ACPIDMAP ACP ID mapper registers | 0xFF707000 4 KB
GPIOO GPIOO 0xFF708000 4KB
GPIO1 GPIO1 0xFF709000 4 KB
GPIO2 GPIO2 0xFF70A000 4KB
L3REGS L3 interconnect GPV 0xFF800000 1 MB
NANDDATA NAND controller data 0xFF900000 1 MB
QSPIDATA Quad SPI flash data 0xFFA00000 1 MB
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Slave Identifier Slave Title Base Address —

USBO USB0 OTG controller 0xFFB00000 256 KB
registers
USB1 USB1 OTG controller 0xFFB40000 256 KB
registers
NANDREGS NAND controller registers | 0xFFB80000 64 KB
FPGAMGRDATA FPGA manager configura- | 0OxFFB90000 4 KB
tion data
CANO CANO controller registers | 0OxFFC00000 4 KB
CAN1 CANI controller registers | 0xFFC01000 4 KB
UARTO UARTO 0xFFC02000 4 KB
UART1 UART1 0xFFC03000 4 KB
12C0 12C0 0xFFC04000 4 KB
12C1 12C1 0xFFC05000 4 KB
12C2 12C2 0xFFC06000 4 KB
12C3 12C3 0xFFC07000 4 KB
SPTIMERO SP Timer0 0xFFC08000 4 KB
SPTIMER1 SP Timerl 0xFFC09000 4 KB
SDRREGS SDRAM controller 0xFFC20000 128 KB
subsystem registers
OSCITIMERO OSC1 Timer0 0xFFD00000 4KB
OSCITIMER1 OSC1 Timerl 0xFFD01000 4KB
L4WDO0 Watchdog0 0xFFD02000 4 KB
L4WD1 Watchdogl 0xFFD03000 4 KB
CLKMGR Clock manager 0xFFD04000 4KB
RSTMGR Reset manager 0xFFD05000 4KB
SYSMGR System manager 0xFFD08000 16 KB
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Slave Identifier Slave Title Base Address —

DMANONSECURE DMA nonsecure registers | 0xFFE00000

DMASECURE DMA secure registers 0xFFE01000 4 KB
SPISO SPI slave0 0xFFE02000 4KB
SPIS1 SPI slavel 0xFFE03000 4 KB
SPIMO SPI master0 0xFFF00000 4 KB
SPIM1 SPI masterl 0xFFF01000 4 KB
SCANMGR Scan manager registers 0xFFF02000 4 KB
ROM Boot ROM 0xFFFD0000 64 KB
MPUSCU MPU SCU registers O0xFFFECO000 8 KB
MPUL2 MPU L2 cache controller | 0xFFFEF000 4 KB

registers
OCRAM On-chip RAM 0xFFFF0000 64 KB
Related Information

Cyclone V SoC HPS Address Map and Register Definitions

Document Revision History

Table 1-6: Document Revision History

I N

June 2014 2014.06.30 Maintenance release
February 2014 2014.02.28 Maintenance release
December 2013 2013.12.30 Maintenance release
November 2012 1.3 Minor updates.
June 2012 1.2 Updated address spaces section.
May 2012 1.1 Added peripheral region address
map.
January 2012 1.0 Initial release.
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The hard processor system (HPS) clock generation is centralized in the Clock Manager. The Clock
Manager is responsible for providing software-programmable clock control to configure all clocks
generated in the HPS. Clocks are organized in clock groups. A clock group is a set of clock signals that
originate from the same clock source. A phase-locked loop (PLL) clock group is a clock group where the
clock source is a common PLL voltage-controlled oscillator (VCO).

Features of the Clock Manager

The Clock Manager ofters the following features:

» Generates and manages clocks in the HPS
« Contains the following PLL clock groups:

« Main—contains clocks for the Cortex-A9 microprocessor unit (MPU) subsystem, level 3 (L3)
interconnect, level 4 (L4) peripheral bus, and debug
o Peripheral—contains clocks for PLL-driven peripherals
o SDRAM-—contains clocks for the SDRAM subsystem
« Allows scaling of the MPU subsystem clocks without disabling peripheral and SDRAM clock groups
+ Generates clock gate controls for enabling and disabling most clocks
« Initializes and sequences clocks for the following events:

e Cold reset

« Safe mode request from reset manager on warm reset
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+ Allows software to program clock characteristics, such as the following items discussed later in this
chapter:

« Input clock source for SDRAM and peripheral PLLs
o Multiplier range, divider range, and six post-scale counters for each PLL
« Output phases for SDRAM PLL outputs
« VCO enable for each PLL
« Bypass modes for each PLL
 Gate off individual clocks in all PLL clock groups
o Clear loss of lock status for each PLL
« Safe mode for Hardware-Managed clocks
o General-purpose I/O (GPIO) debounce clock divide
« Allows software to observe the status of all writable registers
« Supports interrupting the MPU subsystem on PLL-lock and loss-of-lock
« Supports clock gating at the signal level

The Clock Manager is not responsible for the following functional behaviors:

+ Selection or management of the clocks for the FPGA-to-HPS, HPS-to-FPGA, and FPGA-to-HPS
SDRAM interfaces. The FPGA logic designer is responsible for selecting and managing these clocks.

« Software must not program the Clock Manager with illegal values. If it does, the behavior of the clock
manager is undefined and could stop the operation of the HPS. The only guaranteed means for
recovery from an illegal clock setting is a cold reset.

Related Information

Hardware-Managed and Software-Managed Clocks on page 2-5

When re-programming clock settings, there are no automatic glitch-free clock transitions. Software must
follow a specific sequence to ensure glitch-free clock transitions. Refer to Hardware-Managed and
Software-Managed Clocks section of this chapter.

Clock Manager Block Diagram and System Integration
Figure 2-1: Clock Manager Block Diagram

The following figure shows the major components of the clock manager and its integration in the HPS.

Altera Clock Manager
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Functional Description of the Clock Manager

Clock Manager Building Blocks

PLLs

The Clock Manager contains three PLLs: main, peripherals, and SDRAM. These PLLs generate the
majority of clocks in the HPS. There is no phase control between the clocks generated by the three PLLs.

Each PLL has the following features:

Clock Manager

Phase detector and output lock signal generation
Registers to set VCO frequency

« Multiplier range is 1 to 4096

« Divider range is 1 to 64

Six post-scale counters (C0-C5) with a range of 1 to 512

PLL can be enabled to bypass all outputs to the oscl_clk clock for glitch-free transitions

Altera Corporation
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The SDRAM PLL has the following additional feature:
o Phase shift of 1/8 per step
 Phase shift range is 0 to 7

FREF, FVCO, and FOUT Equations

FREF = Fyy / N

FvVCO = FREF x M = FlN x M/N

FOUT = FVCO / (Ci X K) = FREF x M/ (Cix K) = (FlN X M)/ (N X Ci X K)
where:

« FVCO = VCO frequency.

« FIN =input frequency.

o FREF = reference frequency.

o M = numerator, part of the clock feedback path.

o N = denominator, part of the input clock reference path.

+ Ci = post-scale counter, where i is 0-5 for each of the six counters.

« Kisan internal post-scale counter in the main PLL, where the reset values are K = 2 for C0, and K = 4
for C1 and C2.

Figure 2-2: PLL Block Diagram

Values listed for M, N, and C are actually one greater than the values stored in the CSRs.

Fo : (1) 2) F
F ouT
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Related Information

Cyclone V Device Datasheet
Minimum and maximum VCO frequencies for the main, peripheral, and SDRAM PLLs vary by device
speed grade. For specific details, refer the Cyclone V Device Datasheet.
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Dividers
Dividers subdivide the C0-C15 clocks produced by the PLL to lower frequencies. The main PLL C0-C2
clocks have an additional internal post-scale counter.

Clock Gating
Clock gating enables and disables clock signals.

Control and Status Registers

The Clock Manager contains registers used to configure and observe the clock manager.

Hardware-Managed and Software-Managed Clocks

When changing values on clocks, the terms Hardware-Managed and Software-Managed define who is
responsible for successful transitions. Software-Managed clocks require that software manually gate off
any clock affected by the change, wait for any PLL lock if required, then gate the clocks back on.
Hardware-Managed clocks use hardware to ensure that a glitch-free transition to a new clock value
occurs. There are three Hardware-Managed sets of clocks in the HPS, namely, clocks generated from the
main PLL outputs CO0, C1, and C2. All other clocks in the HPS are Software-Managed clocks.

Clock Groups

The clock manager contains one clock group for each PLL and one clock group for the HPS_CLK1 pin.

0OSC1 Clock Group

The clock in the OSC1 clock group is derived directly from the HPS_CLK1 pin. This clock is never gated or
divided.

It is used as a PLL input and also by HPS logic that does not operate on a clock output from a PLL.

Table 2-1: OSC1 Clock Group Clock

oscl_clk 10 to 50 MHz HPS_CLK1 pin OSC1-driven
peripherals listed in
Table 2-9 on page 2-14

Main Clock Group

The main clock group consists of a PLL, dividers, and clock gating. The clocks in the main clock group are
derived from the main PLL. The main PLL is always sourced from the HPS_CLK1 pin of the device.

Clock Manager Altera Corporation
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Table 2-2: Main PLL Output Assignments

mpu_base_clk oscl_clk to varies
(2)
Cl main_base_clk oscl_clktovaries |No
(2)
C2 dbg_base_clk oscl_clk/4tompu_ |No
base clk/2
C3 main_gspi_base | Up to 432 MHz No
clk
Main
C4 main_nand_ Up to 250 MHz for | No
sdmmc_base_clk | the NAND flash
controller and up to
200 MHz for the SD/
MMC controller
G5 cfg_h2f usero_ | Ooscl clkto  No
base_clk 125 MHz for driving
configuration and
100 MHz for the user
clock

The counter outputs from the main PLL can have their frequency further divided by programmable
dividers external to the PLL. Transitions to a different divide value occur on the fastest output clock, one
clock cycle prior to the slowest clock’s rising edge. For example, cycle 15 of the divide-by-16 divider for
the main C2 output and cycle 3 of the divide-by-4 divider for the main CO output.

The following figure shows how each counter output from the main PLL can have its frequency further
divided by programmable post-PLL dividers. Green-colored clock gating logic is directly controlled by
software writing to a register. Orange-colored clock gating logic is controlled by hardware. Orange-
colored clock gating logic allows hardware to seamlessly transition a synchronous set of clocks, for
example, all the MPU subsystem clocks.

@ The maximum frequency depends on the speed grade of the device.
Altera Clock Manager
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Figure 2-3: Main Clock Group Divide and Gating
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The clocks derived from main PLL C0-C2 outputs are hardware-managed, meaning hardware ensures
that a clean transition occurs, and can have the following control values changed dynamically by software
write accesses to the control registers:

« PLL bypass

e PLL numerator, denominator, and counters

« External dividers

For these registers, hardware detects that the write has occurred and performs the correct sequence to

ensure that a glitch-free transition to the new clock value occurs. These clocks can pause during the
transition.

Table 2-3: Main Clock Group Clocks

System Clock Name Constraints and Notes

mpu_clk Main PLL CO Clock for MPU subsystem,
- including CPUO and CPU1
mpu_12_ram_clk mpu_clk/2 Clock for MPU level 2 (L2) RAM
Clock Manager Altera Corporation

C] Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20Clock%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54002

2-8 Main Clock Group 2014.06.30

Constraints and Notes

System Clock Name

mpu_periph_clk

mpu_clk/4

Clock for MPU snoop control
unit (SCU) peripherals

, such as the general interrupt
controller (GIC)

13_main_clk

Main PLL C1

Clock for L3 main

switch

13_main_clkor 13_main_clk/2

Clock for L3 master peripherals

13_mp_clk
(MP) switch
13_sp_clk 13_mp_clk or 13_mp_clk/2 Clock for L3 slave peripherals
- (SP) switch
14 main clk Main PLL C1 Clock for L4 main bus
14_mp_clk oscl_clk/16 to 100 MHz divided Clock for L4 MP bus
- from main PLL C1 or peripheral
PLL C4
14_sp_clk oscl_clk/16 to 100 MHz divided Clock for L4 SP bus
- from main PLL C1 or peripheral
PLL C4
dbg_at_clk oscl_clk/4 to main PLL C2/2 Clock for CoreSight™
debug trace bus
dbg_trace clk oscl_clk/16 to main PLL C2 Clock for CoreSight™

debug Trace Port Interface Unit
(TPIU)

dbg_timer_clk

oscl_clk to main PLL C2

Clock for the trace timestamp
generator

dbg_clk

dbg_at_clk/2 or dbg_at_clk/4

Clock for Debug Access Port
(DAP) and debug peripheral bus

main_qspi_clk Main PLL C3 Quad SPI flash internal logic
a - clock
main nand sdmmc clk Main PLL C4 Input clock to flash controller
- B clocks block
Altera Clock Manager
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System Clock Name Freq Constraints and Notes

uency

oscl_clkto 125_MHz divided from | FPGA manager configuration

cfg_clk
main PLL C5 clock

oscl_clkto 100_MHz divided from | Auxiliary user clock to the FPGA

h2f_user0_clock
main PLL C5 fabric

Changing Values That Affect Main Clock Group PLL Lock

To change any value that affects VCO lock of the main clock group PLL, including the hardware-managed
clocks, software must put the main PLL in bypass mode, which causes all the main PLL output clocks to
be driven by the osc1_clk clock. Software must detect PLL lock by reading the lock status register prior to
taking the main PLL out of bypass mode.

Once a PLL is locked, changes to any PLL VCO frequency that are 20 percent or less do not cause the PLL
to lose lock. Iteratively changing the VCO frequency in increments of 20 percent or less allow a slow ramp
of the VCO base frequency without loss of lock.For example, to change a VCO frequency by 40% without
losing lock, change the frequency by 20%, then change it again by 16.7%.

Peripheral Clock Group

The peripheral clock group consists of a PLL, dividers, and clock gating. The clocks in the peripheral clock
group are derived from the peripheral PLL. The peripheral PLL can be programmed to be sourced from
the HPS_CLK1 pin, the HPS_CLK2 pin, or the f2h_periph_ref_clk clock provided by the FPGA fabric.

The counter outputs from the main PLL can have their frequency further divided by external dividers.
Transitions to a different divide value occur on the fastest output clock, one clock cycle prior to the
slowest clock’s rising edge. For example, cycle 15 of the divide-by-16 divider for the main C2 output and
cycle 3 of the divide-by-4 divider for the C1 output.

Clock Manager Altera Corporation
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Peripheral Clock Group

Table 2-4: Peripheral PLL Output Assignments

cv_54002
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emac0_base_clk Up to 250 MHz
Cl emacl_base_clk Up to 250 MHz No
C2 per i ph_qsp i_ Up to 432 MHz No
base_clk
C3 periph_nand_ Up to 250 MHz for | No
) sdmmc_base_clk | the NAND flash
Peripheral controller and up to
200 MHz for the SD/
MMC controller
C4 periph_base_ Up to 240 MHz for | No
base clk the SPI masters and
up to 200 MHz for
the scan manager
C5 h2f_userl_base_ |0S¢l_clkto No
clk 100 MHz

Altera
Corporation

The following figure shows programmable post-PLL dividers and clock gating for the peripheral clock
group. Clock gate blocks in the diagram indicate clocks which may be gated off under software control.
Software is expected to gate these clocks off prior to changing any PLL or divider settings that might
create incorrect behavior on these clocks.

Clock Manager
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Figure 2-4: Peripheral Clock Group Divide and Gating

Peripheral (o emac0_base_clk l emac0_clk
PL L

emacl_base_clk

Q emacl_ck
periph_gspi_base_clk

Q B> To Flash Controller Clocks
periph_nand_sdmmc_base_clk

a P> To Flash Controller Clocks
periph_base_clk TomainPL L group

“ P 14_mp_ck &14_sp_clk

( h2f_user1_base_dlk multiplexer

l h2f_user1_clock

Table 2-5: Peripheral Clock Group Clocks

usb_mp_clk Up to 200 MHz Peripheral PLL C4 Clock for USB
spi_m_clk Up to 240 MHz for the SPI | Peripheral PLL C4 Clock for L4 SPI
- masters and up to master bus and scan
200 MHz for the scan manager
manager
emacO clk Up to 250 MHz Peripheral PLL CO EMACO clock. The
- 250 MHz clock is
divided internally by
the EMAC into the
typical 125/25/2.5 MHz
speeds for 1000/100/
10 Mbps operation.
Clock Manager Altera Corporation
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emacl _clk Up to 250 MHz Peripheral PLL C1 EMACI clock
The 250 MHz clock is
divided internally by
the EMAC into the
typical 125/25/2.5 MHz
speeds for 1000/100/
10 Mbps operation.
14_mp_clk Up to 100 MHz Main PLL C1 or peripheral | Clock for L4 master
PLL C4 peripheral bus
14_sp_clk Up to 100 MHz Main PLL C1 or peripheral | Clock for L4 slave
PLL C4 peripheral bus
can0_clk Up to 100 MHz Peripheral PLL C4 Controller area
network (CAN)
controller 0 clock
cani_clk Up to 100 MHz Peripheral PLL C4 CAN controller 1 clock
gpio_db_clk Upto1 MHz Peripheral PLL C4 Used to debounce
GPIOO0, GPIO1, and
GPIO2
h2f_userl_clock Peripheral PLL C5 Peripheral PLL C5 Auxiliary user clock to
the FPGA fabric
SDRAM Clock Group

The SDRAM clock group consists of a PLL and clock gating. The clocks in the SDRAM clock group are
derived from the SDRAM PLL. The SDRAM PLL can be programmed to be sourced from the HPS_CLK1
pin, the HPS_CLK2 pin, or the f2h_sdram_ref_clk clock provided by the FPGA fabric.

The counter outputs from the SDRAM PLL can be gated off directly under software control. The divider
values for each clock are set by registers in the clock manager.

Altera Clock Manager
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Table 2-6: SDRAM PLL Output Assignments

Co Yes

ddr_dgs_base_ Varies
clk 3)

Cl ddr_2x_dgs ddr_dqgs_base_clkx | Yes
base clk 2

SDRAM

C2 ddr_dq_base_clk ddr_dgs_base _clk |Yes

C5 B iEe D bEem oscl_clkto varies |Yes
clk R P

The following figure shows clock gating for SDRAM PLL clock group. Clock gate blocks in the diagram
indicate clocks which may be gated off under software control. Software is expected to gate these clocks
off prior to changing any PLL or divider settings that might create incorrect behavior on these clocks.

Figure 2-5: SDRAM Clock Group Divide and Gating

SDRAM @ ddr_dqgs_base_clk ddr_dgs_clk
PL L
ddr_2x_dqs_base_clk
Q ddr_2x_dqgs_ck
ddr_dqg_b Ik
q |hY-dg_baseC ddr_dq_dlk

@3 —» Unused

(4 —» Unused

h2f_user2_base_clk
(¢

h2f_user2_clock

The SDRAM PLL output clocks can be phase shifted in real time in increments of 1/8 the VCO frequency.
Maximum number of phase shift increments is 4096.

Table 2-7: SDRAM Clock Group Clocks

ddr_dgs_clk SDRAM PLL CO Clock for MPFE, single-port
- T controller, CSR access, and PHY

) The maximum frequency depends on the speed grade of the device.

Clock Manager
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ddr 2x qu clk SDRAM PLL C1 ClOCk fOI' PHY
SDRAM PLL C5 Auxiliary user clock to the FPGA

h2f_user2_clock

fabric

Flash Controller Clocks

Flash memory peripherals can be driven by the main PLL, the peripheral PLL, or from clocks provided by

the FPGA fabric.

Figure 2-6: Flash Peripheral Clock Divide and Gating

f2h_periph_ref_clk
main_nand_sdmmc_base_clk
periph_nand_sdmmc_base_clk

f2h_periph_ref_clk
main_nand_sdmmc_base_clk
periph_nand_sdmmc_base_clk

f2h_periph_ref_clk
main_gqspi_base_clk
periph_gspi_base_clk

i
o

Table 2-8: Flash Controller Clocks

Bt
-
-

P sdmmc_clk

P> nand_x_clk

p qspi_clk

System Clock Name Freq Divided From Constraints and Notes
uency
gspi_clk Up to 432 MHz Peripheral PLL C2, main | Clock for quad SPI,
- PLL C3, or f2h_periph_ |typically 108 and
ref _clk 80 MHz
el s @l Up to 250 MHz Peripheral PLL C3, main | NAND flash controller
- PLL C4, or f2h_periph_ | master and slave clock
ref_clk
nand clk nand_x_clk/4 Peripheral PLL C3, main | Main clock for NAND
- PLL C4, or f2h_periph_ |flash controller, sets
ref_clk base frequency for
NAND transactions
Altera Clock Manager
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Resets 2-15

System Clock Name Freq Divided From Constraints and Notes

uency

sdmmc_clk

Up to 200 MHz Peripheral PLL C3, main |« Less than or equal

PLL C4, or f2h_periph_ to memory

ref_clk maximum
operating frequency

o 45% to 55% duty
cycle

o Typical frequencies
are 26 and 52 MHz

o SD/MMC has a
subclock tree
divided down from
this clock

Resets

Cold Reset

Cold reset places the hardware-managed clocks into safe mode, the software-managed clocks into their
default state, and asynchronously resets all registers in the clock manager.

Related Information

Safe Mode on page 2-15

Warm Reset

Registers in the clock manager control how the clock manager responds to warm reset. Typically, software
places the clock manager into a safe state in order to generate a known set of clocks for the ROM code to
boot the system. The behavior of the system on warm reset as a whole, including how the FPGA fabric,
boot code, and debug systems are configured to behave, must be carefully considered when choosing how
the clock manager responds to warm reset.

The reset manager can request that the clock manager go into safe mode as part of the reset manager’s
warm reset sequence. Before asserting safe mode to the clock manager, the reset manager ensures that the
reset signal is asserted on all modules that receive warm reset.

Related Information

Reset Manager on page 3-1
For more information, refer to “Reset Sequencing” in the Reset Manager chapter.

Safe Mode

Safe mode is enabled in the HPS by the assertion of a safe mode request from the reset manager or by a
cold reset. Assertion of the safe mode request from the reset manager sets the safe mode bit in the clock
manager control register. No other control register bits are affected by the safe mode request from the
reset manager.

When safe mode is enabled, the main PLL hardware-managed clocks (C0-C2) are bypassed to the
oscl_clk clock and are directly generated from the osc1_clk clock. While in safe mode, clock manager

Clock Manager Altera Corporation
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register settings, which control clock behavior, are not changed. However, the hardware bypasses these
settings and uses safe, default settings.

The hardware-managed clocks are forced to their safe mode values such that the following conditions
occur:

o The hardware-managed clocks are bypassed to the osc1_clk clock, including counters in the main
PLL.

» Programmable dividers select the reset default values.

o The flash controller clocks multiplexer selects the output from the peripheral PLL.

« All clocks are enabled.

A write by software is the only way to clear the safe mode bit (safemode) of the ctrl register.

Note: Before coming out of safe mode, all registers and clocks need to be configured correctly. It is
possible to program the clock manager in such a way that only a cold reset can return the clocks to
a functioning state. Altera strongly recommends using Altera-provided libraries to configure and
control HPS clocks.

Interrupts

The clock manger provides one interrupt output, enabled using the interrupt enable register (intren).
The source of the interrupt is six inputs, namely, an achieving lock and a losing lock bit in the interrupt
status register (inter) for each PLL.

Clock Usage By Module

The following table lists every clock input generated by the clock manager to all modules in the HPS.
System clock names are global for the entire HPS and system clocks with the same name are phase-aligned
at all endpoints.

Table 2-9: Clock Usage By Module

mpu_clk Main clock for the MPU
subsystem

mpu_periph_clk Clock for peripherals inside the
MPU subsystem

dbg_at_clk Trace bus clock

MPU subsystem

dbg_clk Debug clock

mpu_12_ram_clk Clock for the L2 cache and
Accelerator Coherency Port
(ACP) ID mapper

14_mp_clk Clock for the ACP ID mapper
control slave

Altera Clock Manager
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13 _main_clk

Clock for the L3 main switch

dbg_at_clk

Clock for the System Trace
Macrocell (STM) slave and
Embedded Trace Router (ETR)
master connections

dbg_clk

Clock for the DAP master
connection

13_mp_clk

Clock for the L3 master
peripheral switch

14_mp_clk

Clock for the L4 MP bus, Secure
Digital (SD) / MultiMediaCard
(MMC) master, and EMAC
masters

usb_mp_clk

Clock for the USB masters and
slaves

nand_x_clk

Clock for the NAND master

Interconnect
cfg_clk Clock for the FPGA manager
- configuration data slave
13_sp_clk Clock for the L3 slave peripheral
T switch
13 main clk Clock for the L4 SPIS bus master
mpu_12_ram_clk Clock for the ACP ID mapper
- T slave and L2 master connections
oscl_clk Clock for the L4 OSC1 bus
master
spi_m_clk Clock for the L4 SPIM bus
master
14_sp_clk Clock for the L4 SP bus master
14_mp_clk Clock for the quad SPI bus slave
Boot ROM 13 main clk Clock for the boot ROM
Clock Manager Altera Corporation
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On-chip RAM 13 main clk Clock for the on-chip RAM
14_main_clk Clock for the DMA
Clock synchronous to the STM
DMA controller dbg_at_clk mo duley
14_mp_clk Clock synchronous to the quad
SPI flash
cfg_clk Clock for the control block (CB)
data interface and configuration
FPGA manager data slave
14_mp_clk Clock for the control slave

HPS-to-FPGA bridge

13 _main_clk

Clock for the data slave

14_mp_clk

Clock for the global programm-
er's view (GPV) slave

FPGA-to-HPS bridge

13_main_clk

Clock for the data master

14_mp_clk Clock for the GPV slave
Lightweight HPS-to-FPGA 14_mp_clk Clock for the GPV masters, and
bridge - the data and GPV slave

14_mp_clk Clock for the control slave
Quad SPI flash controller

qspi_clk Reference clock for serialization

14_mp_clk Clock for the master and slave
SD/MMC controller

sdmme_clk Clock for the SD/MMC internal

logic
Altera Clock Manager
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Clock for the master

14_mp_clk

EMAC 0 emaco_clk EMAC 0 internal logic clock
oscl_clk IEEE 1588 timestamp clock
14_mp_clk Clock for the master

EMAC 1 emacl_clk EMAC 1 internal logic clock
oscl_clk IEEE 1588 timestamp clock

USB 0 usb_mp_clk Clock for the master and slave

USB 1 usb_mp_clk Clock for the master and slave
nand x clk NAND high-speed master and

- slave clock

NAND flash controller
nand_clk NAND flash clock

OSC1 timer 0 oscl_clk Clock for the OSC1 timer 0

OSCI timer 1 oscl_clk Clock for the OSC1 timer 1

SP timer 0 14_sp_clk Clock for the SP timer 0

SP timer 1 14_sp_clk Clock for the SP timer 1

I2C controller 0 14_sp_clk Clock for the I>C 0

I°C controller 1 14_sp_clk Clock for the I>’C 1

I2C controller 2 14_sp_clk Clock for the I>C 2

I2C controller 3 14_sp_clk Clock for the I>C 3

Clock Manager
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UART controller 0 14_sp_clk Clock for the UART 0
UART controller 1 14_sp_clk Clock for the UART 1
14_sp_clk Clock for the slave
CAN controller 0
can0 clk CAN 0 controller clock
14_sp_clk Clock for the slave
CAN controller 1
canl clk CAN 1 controller clock
14_mp_clk Clock for the slave
GPIO interface 0
gpio_db_clk Debounce clock
14_mp_clk Clock for the slave
GPIO interface 1
gpio_db_clk Debounce clock
14_mp_clk Clock for the slave
GPIO interface 2
gpio_db_clk Debounce clock
System manager oscl clk Clock for the system manager

Altera
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Clock for the control slave

14_sp_clk
ddr_dq_clk Oft-chip data clock
ddr_dgs_clk Clock for the MPFE, single-port
- T controller, CSRs, and PHY
SDRAM subsystem
ddr_2x_dgs_clk Oft-chip strobe data clock
mpu_12_ram_clk Clock for the slave connected to
- MPU subsystem L2 cache
13 main clk Clock for the slave connected to
- - L3 interconnect
L4 watchdog timer 0 oscl clk Clock for the L4 watchdog timer
- 0
L4 watchdog timer 1 oscl clk Clock for the L4 watchdog timer
- 1
SPI master controller 0 spi_m_clk Clock for the SPI master 0
SPI master controller 1 spi_m_clk Clock for the SPI master 1

SPI slave controller 0

14_main_clk

Clock for the SPI slave 0

SPI slave controller 1

14_main_clk

Clock for the SPI slave 1

Debug subsystem

14_mp_clk System bus clock
dbg_clk Debug clock
dbg_at_clk Trace bus clock

dbg_trace_clk

Trace port clock

Reset manager

oscl _clk

Clock for the reset manager

14_sp_clk

Clock for the slave

Clock Manager
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Scan manager

spi_m_clk

Clock for the scan manager

Timestamp generator

dbg_timer_clk

Clock for the timestamp
generator

Clock Manager Address Map and Register Definitions

The address map and register definitions for the HPS-FPGA bridge consist of the following regions:
» Clock Manager Module

Related Information

+ Introduction to Cyclone V Hard Processor System on page 1-1
The base addresses of all modules are also listed in the Introduction to the Hard Processor System

chapter.

 http://www.altera.com/literature/hb/cyclone-v/hps.html

Clock Manager Module Address Map
Registers in the Clock Manager module

Base Address: 0xFFD04000

Clock Manager Module

Register Offset  Width Acces ResetValue Description
s

ctrl on page 2-24 0x0 32 RW 0x5 Control Register
bypass on page 2-25 0x4 32 RW O0xB PLL Bypass Register
inter on page 2-27 0x8 32 RW 0x0 Interrupt Status Register
intren on page 2-28 0xC 32 RW 0x0 Interrupt Enable Register
dbctrl on page 2-29 0x10 32 RW 0x3 Debug clock Control Register
stat on page 2-30 0x14 32 RO 0x0 Status Register

Main PLL Group

Register

Offset Width

Acces

Reset Value

Description

vco on page 2-32 0x40 32 RW 0x8001000D | Main PLL VCO Control Register

m sc on page 2-34 0x44 32 RW 0x4002 Main PLL VCO Advanced Control
Register

nmpucl k on page 2-35 0x48 32 RW 0x0 Main PLL CO0 Control Register for
Clock mpu_clk

Altera
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Clock Manager Module Address Map 2-23
Register Offset  Width Acces Reset Value Description
s
mai ncl k on page 2-35 0x4C 32 RW 0x0 Main PLL C1 Control Register for
Clock main_clk
dbgat cl k on page 2-36 0x50 32 RW 0x0 Main PLL C2 Control Register for
Clock dbg_base_clk
mai ngspi cl k on page 2- 0x54 32 RW 0x3 Main PLL C3 Control Register for
36 Clock main_gspi_clk
mei nnandsdmecl k on page 0x58 32 RW 0x3 Main PLL C4 Control Register for
2-37 Clock main_nand_sdmmc_clk
cfgs2fuserOcl k on page 0x5C 32 RW OxF Main PLL C5 Control Register for
2-37 Clock cfg s2f user0_clk
en on page 2-38 0x60 32 RW Ox3FF Enable Register
mai ndi v on page 2-39 0x64 32 RW 0x0 Main Divide Register
dbgdi v on page 2-40 0x68 32 RW ox4 Debug Divide Register
tracediv on page 2-41 0x6C 32 RW 0x0 Debug Trace Divide Register
| 4src on page 2-42 0x70 32 RW 0x0 L4 MP SP APB Clock Source
stat on page 2-43 0x74 32 RO 0x0 Main PLL Output Counter Reset Ack

Status Register

Peripheral PLL Group

Register

Offset

Width

Acces

Reset Value

Description

vco on page 2-45 0x80 32 RW 0x8001000D | Peripheral PLL VCO Control
Register

m sc on page 2-47 0x84 32 RW 0x4002 Peripheral PLL VCO Advanced
Control Register

emacOcl k on page 2-47 0x88 32 RW 0ox1 Peripheral PLL CO Control Register
for Clock emac0_clk

emaclcl k on page 2-48 0x8C 32 RW 0ox1 Peripheral PLL C1 Control Register
for Clock emacl_clk

pergspi cl k on page 2- 0x90 32 RW 0ox1 Peripheral PLL C2 Control Register

48 for Clock periph_gspi_clk

per nandsdmtcl k on page 0x94 32 RW ox1 Peripheral PLL C3 Control Register

2-49 for Clock periph_nand_sdmmc_clk

per basecl k on page 2- 0x98 32 RW 0ox1 Peripheral PLL C4 Control Register

49 for Clock periph_base_clk

s2fuserlcl k on page 2- 0x9C 32 RW ox1 Peripheral PLL C5 Control Register

50 for Clock s2f userl clk

en on page 2-50 O0xAQ 32 RW OXFFF Enable Register

Clock Manager

D Send Feedback

Altera Corporation


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20Clock%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54002
2-24 ctrl 2

2014.06.30
Register Offset  Width Acces ResetValue Description
s
div on page 2-52 OxA4 32 RW 0x0 Divide Register
gpi odi v on page 2-54 OxA8 32 RW ox1 GPIO Divide Register
src on page 2-54 O0XAC 32 RW 0x15 Flash Clock Source Register
stat on page 2-56 0xBO 32 RO 0x0 Peripheral PLL Output Counter Reset
Ack Status Register
SDRAM PLL Group
Register Offset  Width Acces ResetValue Description
s
vco on page 2-57 0xCO 32 RW 0x8001000D | SDRAM PLL VCO Control Register
ctrl on page 2-59 0xC4 32 RW 0x4002 SDRAM PLL VCO Advanced
Control Register
ddrdgscl k on page 2-60 0xC8 32 RW 0x1 SDRAM PLL C0 Control Register for
Clock ddr_dgs_clk
ddr 2xdgscl k on page 2- 0xCC 32 RW 0ox1 SDRAM PLL C1 Control Register for
61 Clock ddr_2x_dgs_clk
ddrdgcl k on page 2-61 0xDO 32 RW 0ox1 SDRAM PLL C2 Control Register for
Clock ddr_dq_clk
s2fuser2cl k on page 2- 0xD4 32 RW 0x1 SDRAM PLL C5 Control Register for
62 Clock s2f_user2_clk
en on page 2-63 0xD8 32 RW OxF Enable Register
stat on page 2-64 0xDC 32 RO 0x0 SDRAM PLL Output Counter Reset
Ack Status Register
ctrl

Contains fields that control the entire Clock Manager.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD04000
Offset: 0x0
Access: RW
Altera Clock Manager
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Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3 2 1 0
Reserved o ° [9)
= ) o
© S o
E |5 |&
1% 7} (=
= Q ©
() o [7)]
RW RW Ox1
Ox1
ctrl Fields
ensfmdwr

When set the Clock Manager will respond to a Safe
Mode request from the Reset Manager on a warm
reset by setting the Safe Mode bit. When clear the
clock manager will not set the the Safe Mode bit on a
warm reset This bit is cleared on a cold reset. Warm
reset has no affect on this bit.

0 safemode When set the Clock Manager is in Safe Mode. In Safe R L
Mode Clock Manager register settings defining clock
behavior are ignored and clocks are set to a Safe
Mode state.In Safe Mode all clocks with the optional
exception of debug clocks, are directly generated
from the EOSC1 clock input, all PLLs are bypassed,
all programmable dividers are set to 1 and all clocks
are enabled. This bit should only be cleared when
clocks have been correctly configured This field is set
on a cold reset and optionally on a warm reset and
may not be set by SW.

bypass
Contains fields that control bypassing each PLL.

Module Instance Base Address Register Address

clkmgr ’ OxFFD04000 ‘ OxFFD04004
Offset: 0x4
Access: RW
Clock Manager Altera Corporation
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Reserved

15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5

'S
w

8]

Reserved

perpll

RW
Ox1

perplisrc

s}
=

0x0

sdrpllsrc

s}
=

0x0

sdrpll

RW
Ox1

mainpll

RW Ox1

bypass Fields

I S B £

perpllsrc

This bit defines the bypass source forPeripheral PLL.
When changing fields that affect VCO lock the PLL
must be bypassed and this bit must be set to OSC1_
CLK. The reset value for this bit is applied on a cold
reset. Warm reset has no affect on this bit.

Value Description
0x0 Select EOSC1
0x1 Select PLL Input Mux

3 perpll

When set, causes the Peripheral PLL VCO and
counters to be bypassed so that all clocks generated
by the Peripheral PLL are directly driven from either
eoscl_clk or the Peripheral PLL input clock. The
bypass clock source for Peripheral PLL is determined
by the Peripheral PLL Bypass Source Register bit. The
reset value for this bit is applied on a cold reset.
Warm reset has no affect on this bit.

RW

Ox1

2 sdrpllsrc

This bit defines the bypass source forSDRAM PLL.
When changing fields that affect VCO lock the PLL
must be bypassed and this bit must be set to OSC1_
CLK. The reset value for this bit is applied on a cold
reset. Warm reset has no affect on this bit.

Value Description
0x0 Select EOSC1
0x1 Select PLL Input Mux

Rw

0x0
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I S I S 0 [
sdrpll When set, causes the SDRAM PLL VCO and counters

to be bypassed so that all clocks generated by the
SDRAM PLL are directly driven from either eoscl_
clk or the SDRAM PLL input clock. The bypass clock
source for SDRAM PLL is determined by the SDRAM
PLL Bypass Source Register bit. The reset value for
this bit is applied on a cold reset. Warm reset has no
affect on this bit.

0 mainpll When set, causes the Main PLL VCO and counters to RW 0x1
be bypassed so that all clocks generated by the Main
PLL are directly driven from the Main PLL input
clock. The bypass source for Main PLL is the external
eoscl_clk. The reset value for this bit is applied on a
cold reset. Warm reset has no affect on this bit.

inter
Contains fields that indicate the PLL lock status. Fields are only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD04008
Offset: 0x8
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9 8 7 6 5 4 3 2 1 0
Reserved oS o o ) . - kel S o
Q Q Q (7)) [%)] ()] (] (] (]
X X N (@] o [e] > > >
(8] (8] (8] -— - - (0] (0] (0]
g 8 g = = = = = =
= = = o o = 3 & &
o o Q. o O - - -— -
j- o .E 7] Qo [0} -g_ E. E_
3 g s Rw | rRw | F = = S
o | ro |E oxo | oxo [ RW |3 g S
RO 0x0 o
0ox0 0ox0 0x0 RW RW RW 0x0
0x0 | oxo X
inter Fields
I S S )
sdrplilocked If 1, the SDRAM PLL is currently locked. If 0, the
SDRAM PLL is currently not locked.
7 perplllocked If 1, the Peripheral PLL is currently locked. If 0, the RO 0x0
Peripheral PLL is currently not locked.
Clock Manager
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B S N £

mainplllocked

If 1, the Main PLL is currently locked. If 0, the Main
PLL is currently not locked.

5 sdrplllost

If 1, the SDRAM PLL has lost lock at least once since
this bit was cleared. If 0, the SDRAM PLL has not lost
lock since this bit was cleared.

RW

0x0

4 perplllost

If 1, the Peripheral PLL has lost lock at least once
since this bit was cleared. If 0, the Peripheral PLL has
not lost lock since this bit was cleared.

RwW

0x0

3 mainplllost

If 1, the Main PLL has lost lock at least once since this
bit was cleared. If 0, the Main PLL has not lost lock
since this bit was cleared.

RW

0x0

2 sdrpllachieved

If 1, the SDRAM PLL has achieved lock at least once
since this bit was cleared. If 0, the SDRAM PLL has
not achieved lock since this bit was cleared.

RW

0x0

1 perpllachieved

If 1, the Peripheral PLL has achieved lock at least
once since this bit was cleared. If 0, the Peripheral
PLL has not achieved lock since this bit was cleared.

RW

0x0

0 mainpllachieved

If 1, the Main PLL has achieved lock at least once
since this bit was cleared. If 0, the Main PLL has not
achieved lock since this bit was cleared.

Rw

0x0

intren

Contain fields that enable the interrupt. Fields are only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD0400C
Offset: OxC
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved

15|14|13|12|11|10|9|8|7|6 5 4 3 2 1 0
Reserved - = - o e} o

(7)) 7)) (7)) (7] (] (7]

o o o > > >

= = = o o =

- - - o < c

o o o @] 8] @]

- = c © (o] (o]

o (] - - -— -

o < g o - o

RW RW RW s o c

0x0 | oxo 3 g 'S

01 ow | rw | E

ox0 | oxo | RW 0x0
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intren Fields

I S O £

sdrpllilost When set to 1, the SDRAM PLL lost lock bit is ORed
into the Clock Manager interrupt output. When set to
0 the SDRAM PLL lost lock bit is not ORed into the
Clock Manager interrupt output.

4 perplilost When set to 1, the Peripheral PLL lost lock bit is RW Ox0
ORed into the Clock Manager interrupt output.
When set to 0 the Peripheral PLL lost lock bit is not
ORed into the Clock Manager interrupt output.

3 mainplllost When set to 1, the Main PLL lost lock bit is ORed RW 0x0
into the Clock Manager interrupt output. When set to
0 the Main PLL lost lock bit is not ORed into the
Clock Manager interrupt output.

2 sdrpllachieved When set to 1, the SDRAM PLL achieved lock bit is RW 0x0
ORed into the Clock Manager interrupt output.
When set to 0 the SDRAM PLL achieved lock bit is
not ORed into the Clock Manager interrupt output.

1 perpllachieved When set to 1, the Peripheral PLL achieved lock bit is RW 0x0
ORed into the Clock Manager interrupt output.
When set to 0 the Peripheral PLL achieved lock bit is
not ORed into the Clock Manager interrupt output.

0 mainpllachieved When set to 1, the Main PLL achieved lock bit is RW 0x0
ORed into the Clock Manager interrupt output.
When set to 0 the Main PLL achieved lock bit is not
ORed into the Clock Manager interrupt output.

dbctrl
Contains fields that control the debug clocks.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD04010

Offset: 0x10
Access: RW

Clock Manager Altera Corporation
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Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
s [ | s e|u] o] o[ s |76 | s | +] s ]2 1 0
Reserved Y H
= ?
= ]
[0} [72)
RW | RW Ox1
Ox1
dbctrl Fields
BT O S = [
ensfmdwr When this bit is set the debug clocks will be affected
by the assertion of Safe Mode on a warm reset if Stay
OSCl is not set. When this bit is clear the debug
clocks will not be affected by the assertion of Safe
Mode on a warm reset. If Debug Clocks are in Safe
Mode they are taken out of Safe Mode when the Safe
Mode bit is cleared independent of this bit.The reset
value of this bit is applied on a cold reset; warm reset
has no affect on this bit.
0 Stayosci When this bit is set the debug root clock (Main PLL R L
C2 output) will always be bypassed to the EOSC1_clk
independent of any other clock manager settings.
When clear the debug source will be a function of
register settings in the clock manager. Clocks affected
by this bit are dbg_at_clk, dbg_clk, dbg_trace_clk,
and dbg_timer_clk. The reset value for this bit is
applied on a cold reset. Warm reset has no affect on
this bit.
stat

Provides status of Hardware Managed Clock transition State Machine.

Module Instance Base Address Register Address

clkmgr ’ OxFFD04000 ‘ OxFFD04014

Offset: 0x14

Access: RO
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2|1 0
Reserved busy
RO OxO0
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2014.06.30 Main PLL Group Register Descriptions 2-31
stat Fields
I S I Y
busy This read only bit indicates that the Hardware

Managed clock's state machine is active. If the state
machine is active, then the clocks are in transition.
Software should poll this bit after changing the source
of internal clocks when writing to the BYPASS, CTRL
or DBCTRL registers. Immediately following writes
to any of these registers, SW should wait until this bit
is IDLE before proceeding with any other register
writes in the Clock Manager. The reset value of this
bit is applied on a cold reset; warm reset has no affect

on this bit.
Value Description
0x0 Clocks stable
0x1 Clocks in transition

Main PLL Group Register Descriptions
Contains registers with settings for the Main PLL.

Offset: 0x40

vCo on page 2-32

Contains settings that control the Main PLL VCO. The VCO output frequency is the input frequency
multiplied by the numerator (M+1) and divided by the denominator (N+1). The VCO input clock source
is always eoscl_clk. Fields are only reset by a cold reset.

misc on page 2-34
Contains VCO control signals and other PLL control signals need to be controllable through register.
Fields are only reset by a cold reset.

mpuclk on page 2-35
Contains settings that control clock mpu_clk generated from the CO output of the Main PLL. Only reset
by a cold reset.

mainclk on page 2-35
Contains settings that control clock main_clk generated from the C1 output of the Main PLL. Only reset
by a cold reset.

dbgatclk on page 2-36
Contains settings that control clock dbg_base_clk generated from the C2 output of the Main PLL. Only
reset by a cold reset.

maingspiclk on page 2-36
Contains settings that control clock main_qspi_clk generated from the C3 output of the Main PLL. Only
reset by a cold reset.

mainnandsdmmecclk on page 2-37
Contains settings that control clock main_nand_sdmmec_clk generated from the C4 output of the Main
PLL. Only reset by a cold reset.
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vco

cv_54002
2014.06.30

vco

cfgs2fuserOclk on page 2-37

Contains settings that control clock cfg s2f user0_clk generated from the C5 output of the Main PLL.
Qsys and user documenation refer to cfg_s2f user0_clk as cfg_h2f user0_clk. Only reset by a cold reset.

en on page 2-38
Contains fields that control clock enables for clocks derived from the Main PLL. 1: The clock is enabled. 0:
The clock is disabled. Fields are only reset by a cold reset.

maindiv on page 2-39
Contains fields that control clock dividers for main clocks derived from the Main PLL Fields are only reset
by a cold reset.

dbgdiv on page 2-40
Contains fields that control clock dividers for debug clocks derived from the Main PLL Fields are only
reset by a cold reset.

tracediv on page 2-41

Contains a field that controls the clock divider for the debug trace clock derived from the Main PLL Only
reset by a cold reset.

l4src on page 2-42

Contains fields that select the clock source for L4 MP and SP APB interconnect Fields are only reset by a
cold reset.

stat on page 2-43
Contains Output Clock Counter Reset acknowledge status.

Contains settings that control the Main PLL VCO. The VCO output frequency is the input frequency
multiplied by the numerator (M+1) and divided by the denominator (N+1). The VCO input clock source
is always eoscl_clk. Fields are only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr ‘ OxFFD04000 ‘ OxFFD04040

Offset: 0x40

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
- outreset - Ee] denom
9 RW 0x0 = 0 RW Ox1
e ) c
X (0] Q
) (7] (7]
(o] (0] (0]
(0] o o
= =
RW Ox1 o
RW
0x0
15 14|13|12|11|10|9 8 7 6 5|4|3 2 1 0
numer c en =
RW Ox1 B RW |B
g_ 0x0 §
RW el
Oox1 RW Ox1
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2014.06.30 vco 2-33

vco Fields

I S O £

regextsel If set to '1', the external regulator is selected for the
PLL. If set to '0', the internal regulator is slected. It is
strongly recommended to select the external
regulator while the PLL is not enabled (in reset), and
then disable the external regulater once the PLL
becomes enabled. Software should simulateously
update the 'Enable’ bit and the 'External Regulator
Input Select' in the same write access to the VCO
register. When the 'Enable’ bit is clear, the 'External
Regulator Input Select’ should be set, and vice versa.
The reset value of this bit is applied on a cold reset;
warm reset has no affect on this bit.

30:25  |outreset Resets the individual PLL output counter. For R¥ Ox0
software to change the PLL output counter without
producing glitches on the respective clock, SW must
set the VCO register respective Output Counter Reset
bit. Software then polls the respective Output
Counter Reset Acknowledge bit in the Output
Counter Reset Ack Status Register. Software then
writes the appropriate counter register, and then
clears the respective VCO register Output Counter
Reset bit. LSB 'outreset[0]' corresponds to PLL output
clock CO0, etc. If set to '1', reset output divider, no
clock output from counter. If set to '0', counter is not
reset. The reset value of this bit is applied on a cold
reset; warm reset has no affect on this bit.

24 outresetall RW 0x0

Before releasing Bypass, All Output Counter Reset
must be set and cleared by software for correct clock
operation. If ', Reset phase multiplexer and all
output counter state. So that after the assertion all the
clocks output are start from rising edge align. If '0',
phase multiplexer and output counter state not reset
and no change to the phase of the clock outputs.

21:16 | denom RW 0ox1

Denominator in VCO output frequency equation.
For incremental frequency change, if the new value
lead to less than 20% of the frequency change, this
value can be changed without resetting the PLL. The
Numerator and Denominator can not be changed at
the same time for incremental frequency changed.

15:3 numer RW Ox1

Numerator in VCO output frequency equation. For
incremental frequency change, if the new value lead
to less than 20% of the frequency change, this value
can be changed without resetting the PLL. The
Numerator and Denominator can not be changed at
the same time for incremental frequency changed.
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e misc 2014.06.30
I O S L
pwrdn If 'l', power down analog circuitry. If '0', analog

circuitry not powered down.

1 en If'1, VCO is enabled. If '0', VCO is in reset. RW 0x0

0 bgpwrdn If'1', powers down bandgap. If '0', bandgap is not R e
power down.

misc

Contains VCO control signals and other PLL control signals need to be controllable through register.
Fields are only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD04044

Offset: 0x44

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12|11|10|9|8|7|6|S|4|3|2|1 0
Reserved | ¢ c bwad j c
% % RW Ox1 %
5|8 g
RW RW o
ox1 | S0 RW 0x0
misc Fields
I S 0
saten Enables saturation behavior.
13 Tasten Enables fast locking circuit. Rt e
12:1 | bwadj Provides Loop Bandwidth Adjust value. RW Ox1
0 bwadjen If set to 1, the Loop Bandwidth Adjust value comes RwW 0x0
from the Loop Bandwidth Adjust field. If set to 0, the
Loop Bandwidth Adjust value equals the M field
divided by 2 value of the VCO Control Register. The
M divided by 2 is the upper 12 bits (12:1) of the M
field in the VCO register.
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mpuclk
Contains settings that control clock mpu_clk generated from the CO output of the Main PLL. Only reset
by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD04048

Offset: 0x48

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9 8|7|6|5|4|3|2|1|0
Reserved cnt
RW 0x0

mpuclk Fields

I S N 01 A

Divides the VCO/2 frequency by the value+1 in this RW
field.
mainclk
Contains settings that control clock main_clk generated from the C1 output of the Main PLL. Only reset
by a cold reset.
Module Instance Base Address Register Address
clkmgr | OxFFD04000 | OxFFD0404C
Offset: 0x4C
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9 8|7|6|5|4|3|2|1|0
Reserved cnt
RW 0x0

mainclk Fields

I S S £

Divides the VCO/4 frequency by the value+1 in this RW
field.
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2-36 dbgatclk 20140630

dbgatclk
Contains settings that control clock dbg_base_clk generated from the C2 output of the Main PLL. Only
reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD04050

Offset: 0x50

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9 8|7|6|5|4|3|2|1|0
Reserved cnt
RW 0x0
dbgatclk Fields
B S S £
Divides the VCO/4 frequency by the value+1 in this RW
field.
maingspiclk

Contains settings that control clock main_qgspi_clk generated from the C3 output of the Main PLL. Only
reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD04054

Offset: 0x54

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9 8|7|6|5|4|3|2|1|0
Reserved cnt
RW 0x3

maingspiclk Fields

B S O 01

Divides the VCO frequency by the value+1 in this
field.
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mainnandsdmmcclk
Contains settings that control clock main_nand_sdmmec_clk generated from the C4 output of the Main
PLL. Only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD04058

Offset: 0x58

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9 8|7|6|5|4|3|2|1|0
Reserved cnt
RW 0x3

mainnandsdmmcclk Fields

I S S 01

Divides the VCO frequency by the value+1 in this
field.

cfgs2fuserOclk
Contains settings that control clock cfg s2f user0_clk generated from the C5 output of the Main PLL.
Qsys and user documenation refer to cfg_s2f user0_clk as cfg_h2f user0_clk. Only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD0405C

Offset: 0x5C

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9 8|7|6|5|4|3|2|1|0
Reserved cnt
RW OxF

cfgs2fuserOclk Fields

I S O £

Divides the VCO frequency by the value+1 in this
field.
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en

Contains fields that control clock enables for clocks derived from the Main PLL. 1: The clock is enabled. 0:
The clock is disabled. Fields are only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD04060

Offset: 0x60

Access: RW
Bit Fields
31 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 2 | 2 20 19 18 17 16
Reserved
15|14|13|12|11|10 9 8 7 6 5 4 3 2 1 0
Reserved X X X X X X X X X X
'© ‘© ‘o © ‘o ‘© '© '© '© ‘©
2 ey o 8 g 5 3 53 2 |=
% © £ g ° g2 |2 i e g
£ o |2 |8 ot | e | R [ R | e S
%) 5 5 ox1 Ox1 Ox1 Ox1 RW Ox1
RW RW | Rw
0x1 O0x1 Ox1
en Fields
I O 2 [
s2fuserOclk Enables clock s2f_user0_clk output. Qsys and user
documenation refer to s2f_user0_clk as h2f _user0_
clk.
8 cfgclk Enables clock cfg_clk output RW 0x1
7 dbgtimerclk Enables clock dbg_timer_clk output RW Ox1
6 dbgtraceclk Enables clock dbg_trace_clk output RW 0x1
> dbgclk Enables clock dbg_clk output RW 0x1
4 dbgatclk Enables clock dbg_at_clk output R L
3 14spclk Enables clock 14_sp_clk output RW Ox1
2 14mpclk Enables clock 14_mp_clk output R L
! 13mpcik Enables clock 13_mp_clk output RW Ox1
0 14mainclk Enables clock 14_main_clk output B Ox1
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maindiv

maindiv 2-39

Contains fields that control clock dividers for main clocks derived from the Main PLL Fields are only reset

by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD04064
Offset: 0x64
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10 9|8|7 6|5|4 3|2 1|0
Reserved 14spclk 14mpclk 13spclk 13mpclk
RW 0x0 RW 0x0 RW 0x0 RW 0x0

maindiv Fields

I S S 01

14spclk

0x0
0x1
0x2
0x3
0x4
0x5
0x6
0x7

Value

The 14_sp_clk is divided down from the periph_base_
clk by the value specified in this field.

Description

Divide By 1

Divide By 2

Divide By 4

Divide By 8

Divide By 16

Reserved

Reserved

Reserved
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2-40 dbgdiv o

2014.06.30
I S O S = [
l4mpclk The 14_mp_clk is divided down from the periph_
base_clk by the value specified in this field.
Value Description
0x0 Divide By 1
0x1 Divide By 2
0x2 Divide By 4
0x3 Divide By 8
0x4 Divide By 16
0x5 Reserved
0x6 Reserved
0x7 Reserved
3:2 I13spclk The 13_sp_clk is divided down from the 13_mp_clk by RW 0x0
the value specified in this field.
Value Description
0x0 Divide by 1
0x1 Divide by 2
1:0 13mpcik The 13_mp_clk is divided down from the 13_main_clk RW 0x0
by the value specified in this field.
Value Description
0x0 Divide by 1
0x1 Divide by 2
dbgdiv

Contains fields that control clock dividers for debug clocks derived from the Main PLL Fields are only
reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD04068

Offset: 0x68
Access: RW
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2014.06.30 tracediv. ~ 2-41
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
s [ | s e | u] o] o[ s |76 |5 | N | o
Reserved dbgclk dbgatclk
RW Ox1 RW 0x0
dbgdiv Fields
I S S S )
dbgclk The dbg_clk is divided down from the dbg_at_clk by
the value specified in this field.
Value Description
0x1 Divide by 2
0x2 Divide by 4
1:0 | dbgatclk The dbg_at_clk is divided down from the C2 output RW 0x0
of the Main PLL by the value specified in this field.
Value Description

0x0 Divide by 1
0x1 Divide by 2
0x2 Divide by 4

tracediv
Contains a field that controls the clock divider for the debug trace clock derived from the Main PLL Only
reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD0406C

Offset: 0x6C

Access: RW

Bit Fields

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

15|14|13|12|11|10|9|8|7|6|5|4|3 2|1|0

Reserved traceclk
RW Ox0
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tracediv Fields

I S N £

traceclk The dbg_trace_clk is divided down from the C2
output of the Main PLL by the value specified in this
field.
Value Description
0x0 Divide By 1
0x1 Divide By 2
0x2 Divide By 4
0x3 Divide By 8
0x4 Divide By 16
0x5 Reserved
0x6 Reserved
0x7 Reserved
14src
Contains fields that select the clock source for L4 MP and SP APB interconnect Fields are only reset by a
cold reset.
clkmgr | OxFFD04000 | OxFFD04070

Offset: 0x70

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2 1 0
Reserved 14sp 14mp
RW RW 0xO0
0x0
l4src Fields
B N I N 1 R
14sp Selects the source for 14_sp_clk
Value Description
0x0 main_clk
0x1 periph_base_clk
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stat 2-43

I S O 1

14mp

Selects the source for 14_mp_clk

Value Description
0x0 main_clk
0x1 periph_base_clk

stat

Contains Output Clock Counter Reset acknowledge status.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD04074
Offset: 0x74
Access: RO
Bit Fields
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6 5|4|3|2|1|0
Reserved outresetack
RO OxO0
stat Fields

I S O 01

outresetack

These read only bits per PLL output indicate that the
PLL has received the Output Reset Counter request
and has gracefully stopped the respective PLL output
clock. For software to change the PLL output counter
without producing glitches on the respective clock,
SW must set the VCO register respective Output
Counter Reset bit. Software then polls the respective
Output Counter Reset Acknowledge bit in the Output
Counter Reset Ack Status Register. Software then
writes the appropriate counter register, and then
clears the respective VCO register Output Counter
Reset bit. The reset value of this bit is applied on a
cold reset; warm reset has no affect on this bit.

Value Description
0x0  Idle
0x1  Output Counter Acknowledge received.
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Peripheral PLL Group Register Descriptions
Contains registers with settings for the Peripheral PLL.

Offset: 0x80

vco on page 2-45

Contains settings that control the Peripheral PLL VCO. The VCO output frequency is the input frequency
multiplied by the numerator (M+1) and divided by the denominator (N+1). Fields are only reset by a cold
reset.

misc on page 2-47
Contains VCO control signals and other PLL control signals need to be controllable through register.
Fields are only reset by a cold reset.

emacOclk on page 2-47
Contains settings that control clock emac0_clk generated from the CO output of the Peripheral PLL. Only
reset by a cold reset.

emaclclk on page 2-48
Contains settings that control clock emacl_clk generated from the C1 output of the Peripheral PLL. Only
reset by a cold reset.

pergspiclk on page 2-48
Contains settings that control clock periph_qspi_clk generated from the C2 output of the Peripheral PLL.
Only reset by a cold reset.

pernandsdmmcclk on page 2-49
Contains settings that control clock periph_nand_sdmmc_clk generated from the C3 output of the
Peripheral PLL. Only reset by a cold reset.

perbaseclk on page 2-49
Contains settings that control clock periph_base_clk generated from the C4 output of the Peripheral PLL.
Only reset by a cold reset.

s2fuserlclk on page 2-50
Contains settings that control clock s2f_userl_clk generated from the C5 output of the Peripheral PLL.
Qsys and user documenation refer to s2f_userl_clk as h2f user1_clk. Only reset by a cold reset.

en on page 2-50

Contains fields that control clock enables for clocks derived from the Peripheral PLL 1: The clock is
enabled. 0: The clock is disabled. Fields are only reset by a cold reset.

div on page 2-52

Contains fields that control clock dividers for clocks derived from the Peripheral PLL Fields are only reset
by a cold reset.

gpiodiv on page 2-54

Contains a field that controls the clock divider for the GPIO De-bounce clock. Only reset by a cold reset.
src on page 2-54

Contains fields that select the source clocks for the flash controllers. Fields are only reset by a cold reset.

stat on page 2-56
Contains Output Clock Counter Reset acknowledge status.
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vco

Contains settings that control the Peripheral PLL VCO. The VCO output frequency is the input frequency
multiplied by the numerator (M+1) and divided by the denominator (N+1). Fields are only reset by a cold

reset.
Module Instance Base Address Register Address
clkmgr | OxFFD04000 | OxFFD04080

Offset: 0x80
Access: RW

Bit Fields

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

outreset psrc denom
RW 0x0 RW 0x0 RW Ox1

regextsel
outresetall

RW Ox1

0x0

numer en

RW
0x0

pwrdn
bgpwrdn

Ox1 RW Ox1

vco Fields

I S O

regextsel If set to '1', the external regulator is selected for the

PLL. If set to '0', the internal regulator is slected. It is
strongly recommended to select the external
regulator while the PLL is not enabled (in reset), and
then disable the external regulater once the PLL
becomes enabled. Software should simulateously
update the 'Enable’ bit and the 'External Regulator
Input Select' in the same write access to the VCO
register. When the 'Enable’ bit is clear, the 'External
Regulator Input Select' should be set, and vice versa.
The reset value of this bit is applied on a cold reset;
warm reset has no affect on this bit.
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30:25  |outreset Resets the individual PLL output counter. For
software to change the PLL output counter without
producing glitches on the respective clock, SW must
set the VCO register respective Output Counter Reset
bit. Software then polls the respective Output
Counter Reset Acknowledge bit in the Output
Counter Reset Ack Status Register. Software then
writes the appropriate counter register, and then
clears the respective VCO register Output Counter
Reset bit. LSB 'outreset[0]' corresponds to PLL output
clock CO0, etc. If set to '1', reset output divider, no
clock output from counter. If set to '0', counter is not
reset. The reset value of this bit is applied on a cold
reset; warm reset has no affect on this bit.

2-46

24 outresetall RW 0x0

Before releasing Bypass, All Output Counter Reset
must be set and cleared by software for correct clock
operation. If '1', Reset phase multiplexer and all
output counter state. So that after the assertion all the
clocks output are start from rising edge align. If '0',
phase multiplexer and output counter state not reset
and no change to the phase of the clock outputs.

23:22 | psrc RW 0x0

Controls the VCO input clock source. Qsys and user
documenation refer to f2s_periph_ref _clk as f2h_
periph_ref_clk.
Value Description
0x0 eoscl_clk
0x1 eosc2_clk

0x2 f2s_periph_ref_clk

21:16 denom RW Ox1

Denominator in VCO output frequency equation.
For incremental frequency change, if the new value
lead to less than 20% of the frequency change, this
value can be changed without resetting the PLL. The
Numerator and Denominator can not be changed at
the same time for incremental frequency changed.

153 | numer Numerator in VCO output frequency equation. For == e

incremental frequency change, if the new value lead
to less than 20% of the frequency change, this value
can be changed without resetting the PLL. The
Numerator and Denominator can not be changed at
the same time for incremental frequency changed.

2 pwrdn If '1', power down analog circuitry. If '0', analog RW Ox1

circuitry not powered down.
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If'1, VCO is enabled. If '0', VCO is in reset.

misc 2-47

0 bgpwrdn If'1', powers down bandgap. If '0', bandgap is not RW 0x1

power down.

misc
Contains VCO control signals and other PLL control signals need to be controllable through register.
Fields are only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD04084

Offset: 0x84

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12|11|10|9|8|7|6|5|4|3|2|1 0
Reserved | ¢ c bwad j c
£ g RW Ox1 2
5|8 g
RW RW o
Ox1 | oxo RW 0x0
misc Fields
I I S )
saten Enables saturation behavior.
13 fasten Enables fast locking circuit. RW 0x0
12:1 | bwadj Provides Loop Bandwidth Adjust value. RW 0x1
0 bwadjen If set to 1, the Loop Bandwidth Adjust value comes RW 0x0
from the Loop Bandwidth Adjust field. If set to 0, the
Loop Bandwidth Adjust value equals the M field
divided by 2 value of the VCO Control Register. The
M divided by 2 is the upper 12 bits (12:1) of the M
field in the VCO register.
emacOclk

Contains settings that control clock emac0_clk generated from the CO output of the Peripheral PLL. Only
reset by a cold reset.
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clkmgr | OxFFD04000 | OxFFD04088
Offset: 0x88
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9 8|7|6|5|4|3|2|1|0
Reserved cnt
RW Ox1

emacOclk Fields

I S O N

Divides the VCO frequency by the value+1 in this
field.

emaclclk
Contains settings that control clock emacl_clk generated from the C1 output of the Peripheral PLL. Only
reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD0408C

Offset: 0x8C

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9 8|7|6|5|4|3|2|1|0
Reserved cnt
RW Ox1

emaclclk Fields

I S S 01

Divides the VCO frequency by the value+1 in this
field.

pergspiclk
Contains settings that control clock periph_qgspi_clk generated from the C2 output of the Peripheral PLL.
Only reset by a cold reset.
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Module Instance Base Address Register Address
clkmgr | OxFFD04000 | OxFFD04090

Offset: 0x90

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9 8|7|6|5|4|3|2|1|0
Reserved cnt
RW Ox1
perqgspiclk Fields

I S O N

Divides the VCO frequency by the value+1 in this
field.

pernandsdmmcclk
Contains settings that control clock periph_nand_sdmmc_clk generated from the C3 output of the
Peripheral PLL. Only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD04094

Offset: 0x94

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9 8|7|6|5|4|3|2|1|0
Reserved cnt
RW Ox1

pernandsdmmcclk Fields

I S S 01

Divides the VCO frequency by the value+1 in this
field.

perbaseclk
Contains settings that control clock periph_base_clk generated from the C4 output of the Peripheral PLL.
Only reset by a cold reset.
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Module Instance Base Address Register Address
clkmgr | OxFFD04000 | OxFFD04098

Offset: 0x98

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9 8|7|6|5|4|3|2|1|0
Reserved cnt
RW Ox1

perbaseclk Fields

I S N

Divides the VCO frequency by the value+1 in this
field.

s2fuser1clk
Contains settings that control clock s2f_userl_clk generated from the C5 output of the Peripheral PLL.
Qsys and user documenation refer to s2f_userl_clk as h2f user1_clk. Only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD0409C

Offset: 0x9C

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9 8|7|6|5|4|3|2|1|0
Reserved cnt
RW Ox1

s2fusericlk Fields

I S O )

Divides the VCO frequency by the value+1 in this

tield.
en
Contains fields that control clock enables for clocks derived from the Peripheral PLL 1: The clock is
enabled. 0: The clock is disabled. Fields are only reset by a cold reset.
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Module Instance Base Address Register Address
clkmgr | OxFFD04000 | OxFFDO40A0

Offset: 0OXAO

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
S o S S S S S ° S o S °
g e X Q — o — o e o] — o
& g 2 £ o = @ @ = g 8 8
c = g 3 8 o © °© o RW | & ©
RW RW e RW RW RW RW
RW RW | & ox1 | RW | Rw Ox1
0ox1 0ox1 ox1. Ox1 mRW Oox1 0ox1 Oox1 0ox1 ox1
0Ox1
en Fields
I I B 0
aspiclk Enables clock gspi_clk output
10 nandclk Enables clock nand_clk output nand_clk Enable RW Ox1
should always be de-asserted before the nand_x_clk
Enable, and the nand_x_clk Enable should always be
asserted before the nand_clk Enable is asserted. A
brief delay is also required between switching the
enables (8 * nand_clk period).
9 nandxclk Enables clock nand_x_clk output nand_clk Enable RW Ox1
should always be de-asserted before the nand_x_clk
Enable, and the nand_x_clk Enable should always be
asserted before the nand_clk Enable is asserted. A
brief delay is also required between switching the
enables (8 * nand_clk period).
8 sdmmcclk Enables clock sdmmc_clk output e Ox1
7 s2fuserlclk Enables clock s2f_user1_clk output. Qsys and user RW 0x1
documenation refer to s2f_userl_clk as h2f_userl_
clk.
6 gpioclk Enables clock gpio_clk output e el
5 canlclk Enables clock canl_clk output RW Ox1
4 canOclk Enables clock can0_clk output RW 0x1
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m“m
spimclk Enables clock spi_m_clk output
2 usbelk Enables clock usb_mp_clk output R Ot
1 emaclclk Enables clock emacl_clk output RW Ox1
0 emacOclk Enables clock emac0_clk output RW Ox1
div
Contains fields that control clock dividers for clocks derived from the Peripheral PLL Fields are only reset
by a cold reset.
Module Instance Base Address Register Address
clkmgr | OxFFD04000 | OxFFD0O40A4
Offset: OxA4
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15|14|13|12 11|1o|9 8|7|6 5|4|3 2|1|o
Reserved canlclk canOclk spimclk usbclk
RW 0x0 RW 0xO0 RW 0x0 RW 0xO0
div Fields
I S S = [
canlclk The canl_clk is divided down from the periph_base_
clk by the value specified in this field.
Value Description
0x0 Divide By 1
0x1 Divide By 2
0x2 Divide By 4
0x3 Divide By 8
0x4 Divide By 16
0x5 Reserved
0x6 Reserved
0x7 Reserved
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canOclk

The can0_clk is divided down from the periph_base_
clk by the value specified in this field.

0x0
0x1
0x2
0x3
0x4
0x5
0x6
0x7

Value

Description

Divide By 1

Divide By 2

Divide By 4

Divide By 8

Divide By 16

Reserved

Reserved

Reserved

5:3 spimclk

The spi_m_clk is divided down from the periph_
base_clk by the value specified in this field.

0x0
0x1
0x2
0x3
0x4
0x5
0x6
0x7

Value

Description

Divide By 1

Divide By 2

Divide By 4

Divide By 8

Divide By 16

Reserved

Reserved

Reserved

RW 0x0
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I S S = [
usbclk The usb_mp_clk is divided down from the periph_
base_clk by the value specified in this field.
Value Description
0x0 Divide By 1
0x1 Divide By 2
0x2 Divide By 4
0x3 Divide By 8
0x4 Divide By 16
0x5 Reserved
0x6 Reserved
0x7 Reserved
gpiodiv

Contains a field that controls the clock divider for the GPIO De-bounce clock. Only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFDO40A8

Offset: 0xA8

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved gpiodbclk
RW Ox1
15|14|13|12|11|10|9|8 7|6|5|4|3|2|1|0
gpiodbclk
RW Ox1
gpiodiv Fields
T = = N ==
gpiodbclk

The gpio_db_clk is divided down from the periph_
base_clk by the value plus one specified in this field.
The value 0 (divide by 1) is illegal. A value of 1
indicates divide by 2, 2 divide by 3, etc.

src
Contains fields that select the source clocks for the flash controllers. Fields are only reset by a cold reset.
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Module Instance Base Address Register Address
clkmgr | OxFFD04000 | OxFFDO40AC

Offset: OXAC

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6 5|4 3|2 1|o
Reserved qspi nand sdmme
RW Ox1 RW Ox1 RW Ox1
src Fields
e ——
aspi Selects the source clock for the QSPI. Qsys and user
documenation refer to f2s_periph_ref clk as f2h_
periph_ref clk.
Value Description
0x0 f2s_periph_ref clk
0x1 main_qspi_clk
0x2 periph_gspi_clk
32 |nand Selects the source clock for the NAND. Qsys and user RW 0x1
documenation refer to f2s_periph_ref clk as f2h_
periph_ref clk.
Value Description
0x0 f2s_periph_ref clk
0x1 main_nand_sdmmc_clk
0x2 periph_nand_sdmmec_clk
1.0 sdmme Selects the source clock for the SDMMC. Qsys and RW Ox1
user documenation refer to f2s_periph_ref_clk as
f2h_periph_ref clk.
Value Description
0x0 f2s_periph_ref clk
0x1 main_nand_sdmmc_clk
0x2 periph_nand_sdmmc_clk
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stat
Contains Output Clock Counter Reset acknowledge status.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD040B0O

Offset: 0xBO

Access: RO
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6 5|4|3|2|1|0
Reserved outresetack
RO Ox0
stat Fields
outresetack

These read only bits per PLL output indicate that the
PLL has received the Output Reset Counter request
and has gracefully stopped the respective PLL output
clock. For software to change the PLL output counter
without producing glitches on the respective clock,
SW must set the VCO register respective Output
Counter Reset bit. Software then polls the respective
Output Counter Reset Acknowledge bit in the Output
Counter Reset Ack Status Register. Software then
writes the appropriate counter register, and then
clears the respective VCO register Output Counter
Reset bit. The reset value of this bit is applied on a
cold reset; warm reset has no affect on this bit.

Value Description
0x0  Idle
0x1  Output Counter Acknowledge received.

SDRAM PLL Group Register Descriptions
Contains registers with settings for the SDRAM PLL.

Offset: 0xcO

vco on page 2-57

Contains settings that control the SDRAM PLL VCO. The VCO output frequency is the input frequency
multiplied by the numerator (M+1) and divided by the denominator (N+1). Fields are only reset by a cold
reset.
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vco 2-57

ctrl on page 2-59

Contains VCO control signals and other PLL control signals need to be controllable through register.
Fields are only reset by a cold reset.

ddrdgsclk on page 2-60

Contains settings that control clock ddr_dqs_clk generated from the CO output of the SDRAM PLL. Fields
are only reset by a cold reset.

ddr2xdqsclk on page 2-61

Contains settings that control clock ddr_2x_dqs_clk generated from the C1 output of the SDRAM PLL.
Fields are only reset by a cold reset.

ddrdqclk on page 2-61

Contains settings that control clock ddr_dq_clk generated from the C2 output of the SDRAM PLL. Fields
are only reset by a cold reset.

s2fuser2clk on page 2-62

Contains settings that control clock s2f_user2_clk generated from the C5 output of the SDRAM PLL. Qsys
and user documenation refer to s2f_user2_clk as h2f user2_clk Fields are only reset by a cold reset.

en on page 2-63
Contains fields that control the SDRAM Clock Group enables generated from the SDRAM PLL clock
outputs. 1: The clock is enabled. 0: The clock is disabled. Fields are only reset by a cold reset.

stat on page 2-64
Contains Output Clock Counter Reset acknowledge status.

Contains settings that control the SDRAM PLL VCO. The VCO output frequency is the input frequency

multiplied by the numerator (M+1) and divided by the denominator (N+1). Fields are only reset by a cold
reset.

Module Instance Base Address Register Address

clkmgr ‘ OxFFD04000 ‘ OxFFD040C0

Offset: 0xCO

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
- outreset - ssrc denom
E;; RW OxO0 T RW 0Ox0 RW Ox1
- -
X (0]
) (7]
(o] (0]
(] -
= =
RW Ox1 o
RW
0x0
15 14|13|12|11|10|9 8 7 6 5|4|3 2 1 0
numer c en =
RW Ox1 ° RW [B
g_ 0x0 §
RW el
Oox1 RW Ox1
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vco Fields

I S O £

regextsel If set to '1', the external regulator is selected for the

PLL. If set to '0', the internal regulator is slected. It is
strongly recommended to select the external
regulator while the PLL is not enabled (in reset), and
then disable the external regulater once the PLL
becomes enabled. Software should simulateously
update the 'Enable’ bit and the 'External Regulator
Input Select' in the same write access to the VCO
register. When the 'Enable’ bit is clear, the 'External
Regulator Input Select’ should be set, and vice versa.
The reset value of this bit is applied on a cold reset;
warm reset has no affect on this bit.

30:25 |outreset RW 0x0

Resets the individual PLL output counter. For
software to change the PLL output counter without
producing glitches on the respective clock, SW must
set the VCO register respective Output Counter Reset
bit. Software then polls the respective Output
Counter Reset Acknowledge bit in the Output
Counter Reset Ack Status Register. Software then
writes the appropriate counter register, and then
clears the respective VCO register Output Counter
Reset bit. LSB 'outreset[0]' corresponds to PLL output
clock CO0, etc. If set to '1', reset output divider, no
clock output from counter. If set to '0', counter is not
reset. The reset value of this bit is applied on a cold
reset; warm reset has no affect on this bit.

24 outresetall RW 0x0

Before releasing Bypass, All Output Counter Reset
must be set and cleared by software for correct clock
operation. If ', Reset phase multiplexer and output
counter state. So that after the assertion all the clocks
output are start from rising edge align. If '0’, phase
multiplexer and output counter state not reset and no
change to the phase of the clock outputs.

2322 |ssrc Controls the VCO input clock source. The PLL must RW 0x0
by bypassed to eoscl_clk before changing this field.
Qsys and user documenation refer to f2s_sdram_ref
clk as 2h_sdram_ref clk.
Value Description
0x0 eoscl_clk
0x1 eosc2_clk

0x2 f2s_sdram_ref clk
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21:16 denom

ctrl 2-59

Denominator in VCO output frequency equation.
For incremental frequency change, if the new value
lead to less than 20% of the frequency change, this
value can be changed without resetting the PLL. The
Numerator and Denominator can not be changed at
the same time for incremental frequency changed.

15:3 numer RW Ox1

Numerator in VCO output frequency equation. For
incremental frequency change, if the new value lead
to less than 20% of the frequency change, this value
can be changed without resetting the PLL. The
Numerator and Denominator can not be changed at
the same time for incremental frequency changed.

2 pwrdn RW ox1

If '1', power down analog circuitry. If '0', analog
circuitry not powered down.

1 en If'1', VCO is enabled. If '0', VCO is in reset. RW 0x0

0 bgpwrdn If'1', powers down bandgap. If '0', bandgap is not RW Ox1

power down.

ctrl
Contains VCO control signals and other PLL control signals need to be controllable through register.
Fields are only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD040C4

Offset: 0xC4

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 0
Reserved | ¢ c bwad j c
2 g RW Ox1 oA
[0} (7)) e
5 | g
RW RW a
Ox1 0x0 RW 0Ox0
ctrl Fields
saten Enables saturation behavior. ’ ’
Clock Manager Altera Corporation
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m“m
fasten Enables fast locking circuit.
12:1  |bwadj Provides Loop Bandwidth Adjust value. RW Ox1
0 bwadjen If set to 1, the Loop Bandwidth Adjust value comes R LY

from the Loop Bandwidth Adjust field. If set to 0, the
Loop Bandwidth Adjust value equals the M field
divided by 2 value of the VCO Control Register. The
M divided by 2 is the upper 12 bits (12:1) of the M
field in the VCO register.

ddrdqgsclk
Contains settings that control clock ddr_dgs_clk generated from the CO output of the SDRAM PLL. Fields
are only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD040C8

Offset: 0xC8
Access: RW

Bit Fields

15|14|13|12|11|10|9 8|7|6|5 4|3|2|1|0

ddrdqsclk Fields

I S N 01 A

phase Increment the phase of the VCO output by the value
in this field multiplied by 45 degrees. The
accumulated phase shift is the total shifted amount
since the last assertion of the 'SDRAM All Output
Divider Reset' bit in the SDRAM vco control register.
In order to guarantee the phase shift to a known
value, 'SDRAM clocks output phase align' bit should
be asserted before programming this field. This field
is only writeable by SW when it is zero. HW updates
this field in real time as the phase adjustment is being
made. SW may poll this field waiting for zero
indicating the phase adjustment has completed by
HW.
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Divides the VCO frequency by the value+1 in this
field.

ddr2xdqsclk 2-61

ddr2xdqgsclk
Contains settings that control clock ddr_2x_dqs_clk generated from the C1 output of the SDRAM PLL.
Fields are only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD040CC

Offset: 0xCC
Access: RW

Bit Fields

15|14|13|12|11|10|9 8|7|6|5 4|3|2|1|0

phase cnt
RW 0x0 RW Ox1

ddr2xdgsclk Fields

I S O 01

phase Increment the phase of the VCO output by the value
in this field multiplied by 45 degrees. The
accumulated phase shift is the total shifted amount
since the last assertion of the 'SDRAM All Output
Divider Reset' bit in the SDRAM vco control register.
In order to guarantee the phase shift to a known
value, SDRAM clocks output phase align' bit should
be asserted before programming this field. This field
is only writeable by SW when it is zero. HW updates
this field in real time as the phase adjustment is being
made. SW may poll this field waiting for zero
indicating the phase adjustment has completed by
HW.

80 |ent Divides the VCO frequency by the value+1 in this R Ot
field.

ddrdqclk
Contains settings that control clock ddr_dq_clk generated from the C2 output of the SDRAM PLL. Fields
are only reset by a cold reset.
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Module Instance Base Address Register Address
clkmgr | OxFFD04000 | OxFFD040D0

Offset: 0xDO
Access: RW

Bit Fields

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

15 | 14 | 13 | 12 | 11 | 10 | 9 8 | 7 | 6 | 5 4 | 3 | 2 | 1 | 0

ddrdqclk Fields

I S O )

phase Increment the phase of the VCO output by the value
in this field multiplied by 45 degrees. The
accumulated phase shift is the total shifted amount
since the last assertion of the 'SDRAM All Output
Divider Reset' bit in the SDRAM vco control register.
In order to guarantee the phase shift to a known
value, 'SDRAM clocks output phase align' bit should
be asserted before programming this field. This field
is only writeable by SW when it is zero. HW updates
this field in real time as the phase adjustment is being
made. SW may poll this field waiting for zero
indicating the phase adjustment has completed by
HW.

8:0 |ent Divides the VCO frequency by the value+1 in this RW 0x1
field.

s2fuser2clk
Contains settings that control clock s2f_user2_clk generated from the C5 output of the SDRAM PLL. Qsys
and user documenation refer to s2f_user2_clk as h2f _user2_clk Fields are only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD040D4

Offset: 0xD4

Access: RW
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Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved phase
RW 0x0
15|14|13|12|11|10|9 8|7|6|5 4|3|2|1|0
phase cnt
RW Ox0 RW Ox1

s2fuser2clk Fields

I S T 01

phase Increment the phase of the VCO output by the value

in this field multiplied by 45 degrees. The
accumulated phase shift is the total shifted amount
since the last assertion of the 'SDRAM All Output
Divider Reset' bit in the SDRAM vco control register.
In order to guarantee the phase shift to a known
value, SDRAM clocks output phase align' bit should
be asserted before programming this field. This field
is only writeable by SW when it is zero. HW updates
this field in real time as the phase adjustment is being
made. SW may poll this field waiting for zero
indicating the phase adjustment has completed by
HW.

8:0 |ent Divides the VCO frequency by the value+1 in this RW 0x1

field.

en

Contains fields that control the SDRAM Clock Group enables generated from the SDRAM PLL clock
outputs. 1: The clock is enabled. 0: The clock is disabled. Fields are only reset by a cold reset.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD040D8

Offset: 0xD8

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4 3 2 1 0
Reserved X X X X
° © I} o
I o8 [0} a
[ © o o
Q o ie] e
1%} ° X s
A A N
N RW °
%) ox1 |® RW Ox1
RW RW
0Ox1 Ox1
Clock Manager
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en Fields
I S 0 K
s2fuser2clk Enables clock s2f_user2_clk output. Qsys and user
documenation refer to s2f_user2_clk as h2f user2_
clk.
2 ddrdqclk Enables clock ddr_dq_clk output RY 0
1 ddr2xdasclk Enables clock ddr_2x_dqs_clk output RW Ox1
0 ddrdgsclk Enables clock ddr_dgs_clk output RW 0x1
stat

Contains Output Clock Counter Reset acknowledge status.

Module Instance Base Address Register Address

clkmgr | OxFFD04000 | OxFFD040DC

Offset: 0xDC

Access: RO
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6 5|4|3|2|1|o
Reserved outresetack
RO 0xO0
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Document Revision History 2-65

I S O £

outresetack

These read only bits per PLL output indicate that the
PLL has received the Output Reset Counter request
and has gracefully stopped the respective PLL output
clock. For software to change the PLL output counter
without producing glitches on the respective clock,
SW must set the VCO register respective Output
Counter Reset bit. Software then polls the respective
Output Counter Reset Acknowledge bit in the Output
Counter Reset Ack Status Register. Software then
writes the appropriate counter register, and then
clears the respective VCO register Output Counter
Reset bit. The reset value of this bit is applied on a
cold reset; warm reset has no affect on this bit.

Value Description
0x0  Idle
0x1  Output Counter Acknowledge received.

Document Revision History

Table 2-10: Document Revision History

I N

June 2014 2014.06.30 E0SCI changed to HPS_CLK1
E0SC2 changed to HPS_CLK2
Added Address Map and
Register Descriptions

February 2014 2014.02.28 Updated content in the
"Peripheral Clock Group" section

December 2013 2013.12.30 Minor formatting updates.

November 2012 1.2 Minor updates.

May 2012 1.1 » Reorganized and expanded
functional description
section.

o Added address map and
register definitions section.

January 2012 1.0 Initial release.
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The reset manager generates module reset signals based on reset requests from the various sources in the
HPS and FPGA fabric, and software writing to the module-reset control registers. The reset manager
ensures that a reset request from the FPGA fabric can occur only after the FPGA portion of the system-
on-a-chip (SoC) device is configured.

The HPS contains three reset domains. Each reset domain can be reset independently. Each register in the
HPS that can be reset belongs to one particular reset domain.

Table 3-1: HPS Reset Domains

TAP JTAG test access port (TAP) controller, which is used by the debug
access port (DAP).
Debug All debug logic including most of the DAP, CoreSight™ components

connected to the debug peripheral bus, trace, the microprocessor unit
(MPU) subsystem, and the FPGA fabric.

System All HPS logic except what is in the TAP and debug reset domains.
Includes nondebug logic in the FPGA fabric connected to the HPS
reset signals.
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The HPS supports the following reset types:
o Cold reset (power-on reset)

» Used to ensure the HPS is placed in a default state sufficient for software to boot
« Triggered by a power-on reset and other sources
+ Resets all HPS logic that can be reset
 Affects all reset domains
o Warm reset

o Occurs after HPS has already completed a cold reset
o Used to recover system from a non-responsive condition
 Resets a subset of the HPS state reset by a cold reset

+ Only affects the system reset domain, which allows debugging (including trace) to operate through
the warm reset

o Debug reset

» Occurs after HPS has already been through a cold reset
« Used to recover debug logic from a non-responsive condition
o Only affects the debug reset domain
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Reset Manager Block Diagram and System Integration

Reset Manager Block Diagram and System Integration

Figure 3-1: Reset Manager Block Diagram

The following figure shows a block diagram of the reset manager in the SoC device. For clarity, reset-

related handshaking signals to other HPS modules and to the clock manager module are omitted.

FPG A Portion

FPG A Fabric

f2h_dbg_rst_req_n

Cgln(;tcrzl f2h_cold_rst_req_n h2f_rst_n <
f2h_warm_rst_req_n h2f_cold_rst_n
——
load_csr  usermode
HPS
Reset Manager
>
>
>
v > fpga_config_complete HPS
Scan Manager Scan Manager Reset Request - Modules
nPOR [ >
ST > >
Watchdog Reset Request[1:0] Reset Signal Module
MPU > > Assertion / P Reset
Controller . .
De-Assertion Signals
DA P Debug Reset Request >
A
POR Voltage POR Voltage Reset Request >
Medi (mpumodrst,
permodrst,
per2modrst,
System  Watchdog Reset Request[1:0] bramodrst
Watchdog (2) P> % !
(swcoldrstreq and a". i
swwarmrstreq bits of ctrl) miscmodrst)
| CSRs |
| Slave Interface |
A
L4 Peripheral Bus (osc1_clk)
< p A

Reset Manager

C] Send Feedback

Altera Corporation



mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20Reset%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54003
3-4 HPS External Reset Sources 2014.06.30
HPS External Reset Sources

The following table lists the reset sources external to the HPS. All signals are synchronous to the osc1_clk
clock. The reset signals from the HPS to the FPGA fabric must be synchronized to your user logic clock
domain.

Table 3-2: HPS External Reset Sources

“

f2h_cold_rst_req_n Cold reset request from FPGA fabric (active low)

f2h_warm_rst_req_n Warm reset request from FPGA fabric (active low)

f2h_dbg_rst_req_n Debug reset request from FPGA fabric (active low)

h2f_cold_rst_n Cold-only reset to FPGA fabric (active low)

h2f_rst_n Cold or warm reset to FPGA fabric (active low)

h2f_dbg_rst_n Debug reset (dbg_rst_n) to FPGA fabric (active low)

load_csr Cold-only reset from FPGA control block (CB) and scan
manager

nPOR

Power-on reset pin (active low)

nRST Warm reset pin (active low)

Reset Controller
The reset controller performs the following functions:

o Accepts reset requests from the FPGA CB, FPGA fabric, modules in the HPS, and reset pins
+ Generates an individual reset signal for each module instance for all modules in the HPS
+ Provides reset handshaking signals to support system reset behavior

The reset controller generates module reset signals from external reset requests and internal reset
requests. External reset requests originate from sources external to the reset manager. Internal reset
requests originate from control registers in the reset manager.
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Figure 3-2: Reset Controller Signals
Reset Controller
POR Voltage Monitor —> —®  Many Signals (referto  Table 3-3)
nPORPin | Cold .
FPG A Fabric (f2h_cold_rst_req_n) Reset Module Resets e
FPG A (B & Scan Manager P Requests ° >
> dbg_rst_n
. Debug Domain -0
nRS T Pin Reset —»
FPG A Fabric (f2h_warm_rst_req_n) — JTAG TAP (DAP)
MPU  Watchdog Reset [1:0] Warm TAP Domain >
System  Watchdog Reset [1:0] Reset Reset CPUCLKOFF[1:0]
g Requests MPU Clock
(DBGRSTREQ (DAP) —Pp Gating —»
FPG A Fabric (f2h_dbg_rst_req_n)
Debug (DBGRS  TACK (DAP)
ETR ' Reset ETR
SDRAM Self-Refresh —> Requests SDRAM Self-Refresh
FPG A Manager — FPG A Manager
SCAN Manager ~ —pp| L SCAN Manager
FPG A Fabric Reset FPG A
P Reset . Handshaking ’
—p»{ Handshaking Outputs >
> Inputs >
—>> —
Reset Manager osc1_clk

APB Slave Interface

The reset controller supports the following cold reset requests:

« Power-on reset (POR) voltage monitor

+ Cold reset request pin (nPOR)

o FPGA fabric

« FPGA CB and scan manager

+ Software cold reset request bit (swcoldrstreq) of the control register (ctrl)

The reset controller supports the following warm reset requests:

o Warm reset request pin (nRST)

« FPGA fabric

« Software warm reset request bit (swwarmrstreq) of the ctrl register
o MPU watchdog reset requests for CPUO and CPU1

+ System watchdog timer 0 and 1 reset requests

The reset controller supports the following debug reset requests:

o CDBGRSTREQ from DAP
o FPGA fabric
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Module Reset Signals

The following tables list the module reset signals. The module reset signals are organized in groups for the
MPU, peripherals, bridges, the level 3 (L3) interconnect, and miscellaneous.

In the following tables, columns marked for Cold Reset, Warm Reset, and Debug Reset denote reset
signals asserted by each type of reset. For example, writing a 1 to the swwarmrstreq bit in the ctrl
register resets all the modules that have a checkmark in the Warm Reset column.

The column marked for Software Deassert denotes reset signals that are left asserted by the reset manager.
To activate the related modules, software can deassert these reset signals as needed by writing to the
following reset manager registers:

o  MPU module reset register (mpumodrst)

« Peripheral module reset register (permodrst)
 Peripheral 2 module reset register (per2modrst)
 Bridge module reset register (brgmodrst)

Table 3-3: MPU Group, Generated Module Resets

Module Reset Signal Description Reset | Cold | Warm | Debug | Software
Domai | Reset | Reset | Reset Deassert
n
mpu_cpu_rst_n[0] Resets each processor in the |System | X X
MPU
mpu_cpu_rst_n[1] Resets each processor in the | System | X X X
MPU
mpu_wd_rst_n Resets both per-processor | System | X X
watchdogs in the MPU
mpu_scu_periph_rst_n Resets Snoop Control Unit | System X X
(SCU) and peripherals
mpu_l2_rst_n Level 2 (L2) cache reset System X X

Table 3-4: PER Group, Generated Module Resets

Module Reset Signal Description Reset | Cold | Warm | Debug Software
Domai | Reset | Reset | Reset | Deassert
n
emac_rst_n[1:0] Resets each EMAC System | X X
usb_rst_n[1:0] Resets each USB System | X X X
nand_flash_rst_n Resets NAND flash System X X X
controller
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Module Reset Signal

Description

Reset
Domai
n

Cold
Reset

Module Reset Signals

Warm | Debug
Reset

3-7

Software

Reset | Deassert

gspi_flash_rst n Resets quad SPI flash System | X X X
controller
watchdog_rst_n[1:0] Resets each system watchdog | System | X X 23
timer
oscl_timer_rst _n[1:0] Resets each OSC1 timer System | X X X
sp_timer_rst_n[1:0] Resets each SP timer System | X X X
i2c_rst_n[3:0] Resets each I2C controller System | X X X
uart_rst_n[1:0] Resets each UART System | X X X
spim_rst_n[1:0] Resets SPI master controller | System | X X X
spis_rst_n[1:0] Resets SPI slave controller | System | X X X
sdmmc_rst_n Resets SD/MMC controller | System | X X X
can_rst_n[1:0] Resets each CAN controller | System | X X X
gpio_rst_n[2:0] Resets each GPIO interface | System | X X X
dma_rst_n Resets DMA controller System | X X X
sdram_rst_n Resets SDRAM subsystem | System | X X X
(resets logic associated with
cold or warm reset)

Table 3-5: PER2 Group, Generated Module Resets

Module Reset Signal

dma_periph_if _rst_n[7:0]

Description

DMA controller request

interface from FPGA

Syste
m

fabric to DMA controller

Reset | Cold | Warm | Debu
Domai | Reset | Reset g
n Reset
X

X

Software
Deassert

X
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Table 3-6: Bridge Group, Generated Module Resets

Module Reset Signal Description Reset | Cold | Warm | Debu | Software
Domai | Reset | Reset g Deassert
n Reset
X X

hps2fpga_bridge_rst_n Resets HPS-to-FPGA Syste
AMBA® Advanced m
eXtensible Interface
(AXI™) bridge

fpga2hps_bridge_rst_n Resets FPGA-to-HPS AXI | Syste |X X X
bridge m

Iwhps2fpga_bridge_rst_n Resets lightweight HPS-to- | Syste | X X X
FPGA AXI bridge m

Table 3-7: MISC Group, Generated Module Resets

Module Reset Signal Description Reset | Cold | Warm Software
Domai | Reset | Reset Deassert
n
X X

boot_rom_rst_n Resets boot ROM Syste
m
onchip_ram_rst_n Resets on-chip RAM Syste | X X
m
Sys_manager_rst_n Resets system manager Syste | X X
(resets logic associated m
with cold or warm reset)
sys_manager_cold_rst_n Resets system manager Syste | X
(resets logic associated m
with cold reset only)
fpga_manager_rst_n Resets FPGA manager Syste | X X
m
acp_id_mapper_rst n Resets ACP ID mapper Syste | X X
m
h2f_rst_n Resets user logic in FPGA | Syste | X X
fabric (resets logic m
associated with cold or
warm reset)
h2f cold_rst_n Resets user logic in FPGA | Syste |X
fabric (resets logic m
associated with cold reset
only)
rst_pin_rst_n Pulls nRST pin low Syste | X X
m
timestamp_cold_rst_n Resets debug timestamp to | Syste | X
0x0 m
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Module Reset Signal Description Reset | Cold | Warm Debu Software
Domai | Reset | Reset Deassert
Reset
clk_manager_cold_rst_n Resets clock manager Syste
(resets logic associated m
with cold reset only)
scan_manager_rst_n Resets scan manager Syste | X X
m
frz_ctrl_cold_rst_n Resets freeze controller Syste |X
(resets logic associated m
with cold reset only)
sys_dbg_rst_n Resets debug masters and | Syste | X X
slaves connected to L3 m
interconnect and level 4
(L4) buses
dbg_rst_n Resets debug components | Debug | X X

including DAP, trace,
MPU debug logic, and any
user debug logic in the
FPGA fabric

tap_cold_rst_n Resets portion of TAP TAP |[X
controller in the DAP that
must be reset on a cold

reset

sdram_cold_rst_n Resets SDRAM subsystem | Syste | X X
(resets logic associated m
with cold reset only)

Table 3-8: L3 Group, Generated Module Resets

Module Reset Signal Description Reset | Cold | Warm Debu Software
Doma| Reset | Reset Deassert
Reset

13 _rst n Resets L3 interconnect and Syste X
L4 buses m

Slave Interface and Status Register

The reset manager slave interface is used to control and monitor the reset states.

The status register (stat) in the reset manager contains the status of the reset requester. The register
contains a bit for each reset request. The stat register captures all reset requests that have occurred.
Software is responsible for clearing the bits.

Reset Manager Altera Corporation
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Functional Description of the Reset Manager

The reset manager generates reset signals to modules in the HPS and to the FPGA fabric. The following
actions generate reset signals:

« Software writing a 1 to the swcoldrstreq or swwarmrstreq bits in the ctrl register. Writing either bit
causes the reset controller to perform a reset sequence.

o Software writing to the mpumodrst, permodrst, per2modrst, brgmodrst, or miscmodrst module reset
control registers.

 Asserting reset request signals triggers the reset controller. All external reset requests cause the reset
controller to perform a reset sequence.

Multiple reset requests can be driven to the reset manager at the same time. Cold reset requests take
priority over warm and debug reset requests. Higher priority reset requests preempt lower priority reset
requests. There is no priority difference among reset requests within the same domain.

If a cold reset request is issued while another cold reset is already underway, the reset manager extends the
reset period for all the module reset outputs until all cold reset requests are removed. If a cold reset
request is issued while the reset manager is removing other modules out of the reset state, the reset
manager returns those modules back to the reset state.

If a warm reset request is issued while another warm reset is already underway, the first warm reset
completes before the second warm reset begins. If the second warm reset request is removed before the
first warm reset completes, the warm first reset is extended to meet the timing requirements of the second
warm reset request.

The nPOR pin can be used to extend the cold reset beyond what the POR voltage monitor automatically
provides. The use of the nPOR pin is optional and can be tied high when it is not required.

For information regarding HPS power supply operating conditions, refer to the device datasheet.

Related Information

Cyclone V Device Datasheet
For information about the required duration of reset request signal assertion, refer to the Cyclone V
Device Datasheet.

Reset Sequencing

The reset controller sequences resets without software assistance. Module reset signals are asserted
asynchronously at the same time. The reset manager deasserts the module reset signals synchronous to
the osc1_clk clock. Module reset signals are deasserted in groups in a fixed sequence. All module reset
signals in a group are deasserted at the same time.

The reset manager sends a safe mode request to the clock manager to put the clock manager in safe mode,
which creates a fixed and known relationship between the osc1_clk clock and all other clocks generated
by the clock manager.

After the reset manager releases the MPU subsystem from reset, CPU1 is left in reset and CPUO begins
executing code from the reset vector address. Software is responsible for deasserting CPU1 and other
resets, as shown in MPU Group, Generated Module Resets Table. Software deasserts resets by writing the
mpumodrst, permodrst, per2modrst, brgmodrst, and miscmodrst module-reset control registers.

Software can also bypass the reset controller and generate reset signals directly through the module-reset
control registers. In this case, software is responsible for asserting module reset signals, driving them for
the appropriate duration, and deasserting them in the correct order. The clock manager is not typically in
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safe mode during this time, so software is responsible for knowing the relationship between the clocks
generated by the clock manager. Software must not assert a module reset signal that would prevent
software from deasserting the module reset signal. For example, software should not assert the module

reset to the processor executing the software.

Table 3-9: Minimum Pulse Width

Warm Reset

6 oscl_clk cycles

Cold Reset

6 oscl_clk cycles

Figure 3-3: Cold Reset Timing Diagram

nPOR pin (M (2)5

dk_mgr_cold_rst_n \P

13_rst_n

miscmod_rst_n
dbg_rst_n

mpu_clkoff[0]

mpu_rst_n[0]
mpu_wd_rst_n
mpu_scu_rst_n

mpu_periph_rst_n
mpu_lI2_rst_n

peripheral resets

Software

P32

100

(1) Cold reset can be initiated from several other sources: FPGA (B, FPGA fabric, modules in the HPS, and reset pins.
(2) This dependency applies to all the reset signals.
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Figure 3-4: Warm Reset Timing Diagram

RsTpin (1)
P | - ? s
haf_pending_rst_req n (2
(and other wait A
request handshakes) Pl (
' \ ' «
f2h_pending_rst_ack_n \PU
safe_mode_req
(C
H H H H ))
em_rm_safe_mode_ack P P r
H H HE (C
P : J))
13_rst_n
miscmod_rst_n
mpu_clkoff[0]
mpu_rst_n[0]
mpu_wd_rst_n
mpu_scu_rst_n
mpu_periph_rst_n
mpu_I2_rst_n 5
Seftware
peripheral resets bri:ngs out
; i : : : bfreset
g nRSTPinCount ) ; 56 B 000 200 i3 i3

(1) Cold reset can be initiated from several other sources: FPGA (B, FPGA fabric, modules in the HPS, and reset pins.
(2) When the nRSTpin count is zero, the 256 cycle stretch count is skipped and the start of the deassertion sequence is determined by the safe mode
acknowledge signal or the userreleasing the warm reset button, whichever occurs later.

The cold and warm reset sequences consist of different reset assertion sequences and the same deassertion
sequence. The following sections describe the sequences.

Note: Cold and Warm reset affect only the cpu0 and by default cpul is held in reset until the software
running in the cpu0 releases it.

Related Information

Clock Manager on page 2-1
For more information about safe mode, refer to the Clock Manager chapter.
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Cold Reset Assertion Sequence
The following list describes the assertion steps for cold reset shown in the cold Reset Timing Diagram:

1. Assert module resets.

2. Wait for 32 cycles. Deassert clock manager cold reset.

3. Wait for 96 cycles (so clocks can stabilize).

4. Proceed to the “Cold and Warm Reset Deassertion Sequence” section using the following link.

Related Information

Cold and Warm Reset Deassertion Sequence on page 3-13

Warm Reset Assertion Sequence
The following list describes the assertion steps for warm reset shown in the Warm Reset Timing Diagram:

1. Optionally, handshake with the embedded trace router (ETR) and wait for acknowledge.
2. Optionally, handshake with the FPGA fabric and wait for acknowledge.

3. Optionally, handshake with the SDRAM controller, scan manager, and FPGA manager, and wait for
acknowledges.

4. Assert module resets (except the MPU watchdog timer resets when the MPU watchdog timers are the

only request sources).

Wait for 8 cycles and send a safe mode request to the clock manager.

6. Wait for the greater of the nRST pin count + 256 stretch count, or the warm reset counter, or the clock
manager safe mode acknowledge, then deassert all handshakes except warm reset ETR handshake
(which is deasserted by software).

7. Proceed to the “Cold and Warm Reset Deassertion Sequence” section using the following link.

b

Note: The HPS_nRST is a bidirectional signal that is driven out when a warm reset is generated in the
chip.

Related Information

Cold and Warm Reset Deassertion Sequence on page 3-13

Cold and Warm Reset Deassertion Sequence

The following list describes the deassertion steps for both cold and warm reset shown in the Cold Reset
Timing Diagram and Warm Reset Timing Diagram:

1. Deassert L3 reset.

Wait for 100 cycles. Deassert resets for miscellaneous-type and debug (cold only) modules.
Wait for 200 cycles. Assert mpu_clkoff for CPUO and CPU1.

Wait for 32 cycles. Deassert resets for MPU modules.

Wait for 32 cycles. Deassert mpu_clkoff for CPUO and CPUL.

Peripherals remain held in reset until software brings them out of reset.

AN
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Reset Pins
Figure 3-5: Reset Pins

SoC Device
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>|> p|  Reset Manager
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The test reset (nTRST), test mode select (TMS), and test clock (TCK) pins are associated with the TAP reset
domain and are used to reset the TAP controller in the DAP. These pins are not connected to the reset
manager.

The nPOR and nRST pins are used to request cold and warm resets respectively. The nRST pin is an open
drain output as well. Any warm reset request causes the reset manager to drive the rst_pin_rst_n signal
output low, which drives the nRST pin low. The amount of time the reset manager pulls nRST low is
controlled by the nRST pin count field (nrstcnt) of the reset cycles count register (counts). This
technique can be used to reset external devices (such as external memories) connected to the HPS.

Reset Effects
The following list describes how reset affects HPS logic:

o The TAP reset domain ignores warm reset.

o The debug reset domain ignores warm reset.

« System reset domain cold resets ignore warm reset.
« Each module defines reset behavior individually.

Related Information

Cyclone V Device Handbook Volume 3: Hard Processor System Technical Reference Manual
For more information, refer to the individual chapters in the Cyclone V Device Handbook, Volume 3.

Altering Warm Reset System Response

Registers in the clock manager, system manager, and reset manager control how warm reset affects the
HPS. You can control the impact of a warm reset on the clocks and I/O elements.

Altera strongly recommends using Altera-provided libraries to configure and control this functionality.
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The default warm reset behavior takes all clocks and I/O elements through a cold reset response. As your
software becomes more stable or for debug purposes, you can alter the system response to a warm reset.
The following suggestions provide ways to alter the system response to a warm reset. None of the register
bits that control these items are affected by warm reset.

« Boot from on-chip RAM—enables warm boot from on-chip RAM instead of the boot ROM. When
enabled, the boot ROM code validates the RAM code and jumps to it, making no changes to clocks or
any other system settings prior to executing user code from on-chip RAM.

 Disable safe mode on warm reset—allows software to transition through a warm reset without
affecting the clocks. Because the boot ROM code indirectly configures the clock settings after warm
reset, Altera recommends to only disable safe mode when the HPS is not booting from a flash device.

 Disable safe mode on warm reset for the debug clocks—keeps the debug clocks from being affected by
the assertion of safe mode request on a warm reset. This technique allows fast debug clocks, such as
trace, to continue running through a warm reset. When enabled, the clock manager puts the debug
clocks to their safe frequencies to respond to a safe mode request from the reset manager on a warm
reset. Disable safe mode on warm reset for the debug clocks only when you are running the debug
clocks off the main PLL VCO and you are certain the main PLL cannot be impacted by the event which
caused the warm reset.

o Use the oscl1_clk clock for debug control—keeps the debug base clock (main PLL C2 output) always
bypassed to the osc1_clk external clock, independent of other clock manager settings. When
implemented, disabling safe mode on warm reset for the debug clocks has no effect.

Related Information

Clock Manager on page 2-1

For more information about safe mode, refer to the Clock Manager chapter.

Reset Handshaking

The reset manager participates in several reset handshaking protocols to ensure other modules are safely
reset.

Before issuing a warm reset, the reset manager performs a handshake with several modules to allow them
to prepare for a warm reset. The handshake logic ensures the following conditions:

o ETR master has no pending master transactions to the L3 interconnect

 Optionally preserve SDRAM contents during warm reset by issuing self-refresh mode request
« FPGA manager stops generating configuration clock

« Scan manager stops generating JTAG and I/O configuration clocks

o Warns the FPGA fabric of the forthcoming warm reset

Similarly, the handshake logic associated with ETR also occurs during the debug reset to ensure that the
ETR master has no pending master transactions to the L3 interconnect before the debug reset is issued.
This action ensures that when ETR undergoes a debug reset, the reset has no adverse effects on the system
domain portion of the ETR.

Reset Manager Address Map and Register Definitions

The address map and register definitions for the HPS-FPGA bridge consist of the following regions:
o Reset Manager Module

Reset Manager Altera Corporation
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Related Information

+ Introduction to Cyclone V Hard Processor System on page 1-1
For more information, refer to Introduction to the Hard Processor System chapter.

o http://www.altera.com/literature/hb/cyclone-v/hps.html

Reset Manager Module Address Map

Registers in the Reset Manager module

Base Address: OXFFDO5000

Reset Manager Module

Register Offset  Width Acces Reset Value Description
s

stat on page 3-16 0x0 32 RW 0x0 Status Register
ctrl on page 3-18 0x4 32 RW 0x100000 | Control Register
counts on page 3-22 0x8 32 RW 0x80080 Reset Cycles Count Register
mpunodr st on page 3-23 0x10 32 RW 0x2 MPU Module Reset Register
pernodrst on page 3-24 0x14 32 RW OX3FFFFFFF | Peripheral Module Reset Register
per 2nodr st on page 3- 0x18 32 RW OXFF Peripheral 2 Module Reset Register
26
brgnodrst on page 3-27 0x1C 32 RW 0x7 Bridge Module Reset Register
m scnodrst on page 3- 0x20 32 RW 0x0 Miscellaneous Module Reset Register
28
stat

The STAT register contains bits that indicate the reset source or a timeout event. For reset sources, a field
is 1 if its associated reset requester caused the reset. For timeout events, a field is 1 if its associated timeout
occured as part of a hardware sequenced warm/debug reset. Software clears bits by writing them with a
value of 1. Writes to bits with a value of 0 are ignored. After a cold reset is complete, all bits are reset to
their reset value except for the bit(s) that indicate the source of the cold reset. If multiple cold reset
requests overlap with each other, the source de-asserts the request last will be logged. The other reset
request source(s) de-assert the request in the same cycle will also be logged, the rest of the fields are reset
to default value of 0. After a warm reset is complete, the bit(s) that indicate the source of the warm reset
are set to 1. A warm reset doesn't clear any of the bits in the STAT register; these bits must be cleared by
software writing the STAT register.

Module Instance Base Address Register Address

rstmgr ‘ OxFFD0O5000 ‘ OxFFD05000
Offset: 0x0
Access: RW
Altera Reset Manager
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Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved - - - - - Reserved - - -
=) > > > > (/)] [0)] (]
I} o I} o o) C C S
) ) ) ) o} o o ©
= 1S = 1S = (0] Q (0]
= = = = = i o )
= - - - = ) © i}
- 17} 17} 17} (= a o o
-— <z ey e (0] o) o
g% |5 |5 |f S,
Q E. (&} % - RW RW
b @ S i3 ox0 | oxo
) RW RW \E‘ 19
RW 0x0 0ox0 w
0x0 OR>¥VO RW
0x0
15 14 13 12 11 10 9 8 7 | 6 | 5 4 3 2 1 0
= ) + i) o i) = i) Reserved i) = - = +~
(] ()] (0] [} (4] [} (] [} 0 ()] 0 ()] 0
1% 19 1% 19 > 1 1% 1 1 [ 1 1 I
= <) = <) C £ £ c o© o° o° c -
2 E 2 E b S g ‘e ) ) ) 'a )
< < =] =) 0] § = - (3] o Q - >
= =0 |2 |2 |= |5 |§ | N
RW 0OxO0 RW Q c o Q c o
oxo | Rw [ Rw RW [ o RW g = RW | Rw oxo
0x0 0x0 0x0 RW 0x0 0x0 | e RW 0x0
0x0 3 0x0
RW
0x0
stat Fields

I S O £

etrstalltimeout

A 1 indicates that Reset Manager's request to the ETR
(Embedded Trace Router) to stall its AXI master port
before starting a hardware sequenced warm reset
timed-out and the Reset Manager had to proceed
with the warm reset anyway.

27

fpgahstimeout

A 1 indicates that Reset Manager's handshake request
to FPGA before starting a hardware sequenced warm
reset timed-out and the Reset Manager had to
proceed with the warm reset anyway.

RW

0x0

26

scanhstimeout

A 1 indicates that Reset Manager's request to the
SCAN manager to stop driving JTAG clock to FPGA
CB before starting a hardware sequenced warm reset
timed-out and the Reset Manager had to proceed
with the warm reset anyway.

RW

0x0

25

fpgamgrhstimeout

A 1 indicates that Reset Manager's request to the
FPGA manager to stop driving configuration clock to
FPGA CB before starting a hardware sequenced
warm reset timed-out and the Reset Manager had to
proceed with the warm reset anyway.

RW

0x0

Reset Manager
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sdrselfreftimeout A 1 indicates that Reset Manager's request to the

SDRAM Controller Subsystem to put the SDRAM
devices into self-refresh mode before starting a
hardware sequenced warm reset timed-out and the
Reset Manager had to proceed with the warm reset
anyway.

19 Jcdbgregrst DAP triggered debug reset R 0@

18 Tpgadbgrst FPGA triggered debug reset (f2h_dbg_rst_req_ n=1) RW 0x0

15 l4wdlrst L4 Watchdog 1 triggered a hardware sequenced warm |~ RW e
reset

14 14wdOrst L4 Watchdog 0 triggered a hardware sequenced warm | RW 0x0
reset

13 mpuwdirst MPU Watchdog 1 triggered a hardware sequenced R e
warm reset

12 mpuwdOrst MPU Watchdog 0 triggered a hardware sequenced RW 0x0
warm reset

10 swwarmrst Software wrote CTRL.SWWARMRSTREQ to 1 and RW 0x0
triggered a hardware sequenced warm reset

9 fpgawarmrst FPGA core triggered a hardware sequenced warm RW 0x0
reset (f2h_warm_rst_req n=1)

8 nrstpinrst nRST pin triggered a hardware sequenced warm reset R G

4 |sweoldrst Software wrote CTRL.SWCOLDRSTREQ to 1 and RW 0x0
triggered a cold reset

3 serbg e e FPGA entered CONFIG_IO mode and a triggered a R 0
cold reset

2 fpgacoldrst FPGA core triggered a cold reset (f2h_cold_rst_req_n RW 0x0
=1)

1 Mpovpinrst nPOR pin triggered a cold reset (por_pin_req = 1) R g0

0 porvoltrst Built-in POR voltage detector triggered a cold reset RW 0x0
(por_voltage_req =1)

ctrl

Altera
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The CTRL register is used by software to control reset behavior.It includes fields for software to initiate
the cold and warm reset, enable hardware handshake with other modules before warm reset, and perform
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software handshake. The software handshake sequence must match the hardware sequence. Software
mustde-assert the handshake request after asserting warm reset and before de-assert the warm reset.
Fields are only reset by a cold reset.

Module Instance Base Address Register Address

rstmgr ‘ OxFFD0O5000 ‘ OxFFD0O5004
Offset: 0x4
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved - X o c ° X o c
()] (8] (] (7] (] 8] (] Q
- © - -— > ® - ()]
= — - - C 1) 7] <
o -— -— © Q IS < ©
(o] © @ - (7] [ o] {e)]
= + - n 0} o =) Q.
= g |12 | (T (& & |®
S s s wa rRo | rw | RW OO
2 RO RU | on1 0x0 | 0x0
i) 0x0 | oxo
RW
0x0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
o) X O = o] X jon c e e o c e o o
(9] (8] (0] [0} (0] (8] (0] O (9] @] (0] (0] (9] (0] (0]
> ] - (7} > (] - (7} > (o] - L > ful =
- ()] (7)) = - (/)] (7)) = - o N (] - - 4=
Q = ey [ Q = < - Q (7] 0] - Q ()] [0)]
(7] [ o (o)) 0 S [ (o)) 0 1. - N n 19 A
] (o) o = Q je)) o = ] Y Y -— 0] e o
o = £ c o = £ © o - —-— O [0 - -
c c ] © © (o)) Q Q 7] [0} (o]
] (o] (8] ()] (@] o 0 (0] 1S § o
Q [8) 0 o o Y= - 1 el =
(7] (7] RW L] L) RW '8 '8 (7] (7] [7)]
RO RW RO RW RW RW | Rw 0x0
oxo | oxo | @© oxo | oxo | O RO | RW 1 ox0 0x0
0x0 0x0
ctrl Fields
I S O S Y
etrstallwarmrst If a warm reset occurs and ETRSTALLEN is 1,
hardware sets this bit to 1 to indicate that the stall of
the ETR AXI master is pending. Hardware leaves the
ETR stalled until software clears this field by writing
it with 1. Software must only clear this field when it is
ready to have the ETR AXI master start making AXI
requests to write trace data.
22 etrstallack This is the acknowlege for a ETR AXI master stall RO 0x0
8
initiated by the ETRSTALLREQ field. A 1 indicates
that the ETR has stalled its AXI master
Reset Manager Altera Corporation
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etrstallreq

Software writes this field 1 to request to the ETR that
it stalls its AXI master to the L3 Interconnect.
Software waits for the ETRSTALLACK to be 1 and
then writes this field to 0. Note that it is possible for
the ETR to never assert ETRSTALLACK so software
should timeout if ETRSTALLACK is never asserted.

20

etrstallen

This field controls whether the ETR is requested to
idle its AXI master interface (i.e. finish outstanding
transactions and not initiate any more) to the L3
Interconnect before a warm or debug reset. If set to 1,
the Reset Manager makes a request to the ETR to stall
its AXI master and waits for it to finish any
outstanding AXI transactions before a warm reset of
the L3 Interconnect or a debug reset of the ETR. This
stalling is required because the debug logic (including
the ETR) is reset on a debug reset and the ETR AXI
master is connected to the L3 Interconnect which is
reset on a warm reset and these resets can happen
independently.

RW

Ox1

18

fpgahsack

This is the acknowlege (high active) that the FPGA
handshake acknowledge has been received by Reset
Manager.

RO

0x0

17

fpgahsreq

Software writes this field 1 to initiate handshake
request to FPGA . Software waits for the
FPGAHSACK to be active and then writes this field
to 0. Note that it is possible for the FPGA to never
assert FPGAHSACK so software should timeout in
this case.

RW

0x0

16

fpgahsen

This field controls whether to perform handshake
with FPGA before asserting warm reset. If set to 1, the
Reset Manager makes a request to the FPGAbefore
asserting warm reset signals. However if FPGA is
already in warm reset state, the handshake is not
performed. If set to 0, the handshake is not
performed

RW

0x0

14

scanmgrhsack

This is the acknowlege (high active) that the SCAN
manager has successfully idled its output clocks.

RO

0x0

13

scanmgrhsreq

Software writes this field 1 to request to the SCAN
manager to idle its output clocks. Software waits for
the SCANMGRHSACK to be 1 and then writes this
field to 0. Note that it is possible for the Scan
Manager to never assert SCANMGRHSACK (e.g. its
input clock is disabled) so software should timeout in
this case.

Rw

0x0

Altera
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scanmgrhsen

3-21

Enables a handshake between the Reset Manager and
Scan Manager before a warm reset. The handshake is
used to warn the Scan Manager that a warm reset it
coming so it can prepare for it. When the Scan
Manager receives a warm reset handshake, the Scan
Manager drives its output clocks to a quiescent state
to avoid glitches. If set to 1, the Reset Manager makes
a request to the Scan Managerbefore asserting warm
reset signals. However if the Scan Manager is already
in warm reset, the handshake is skipped. If set to 0,
the handshake is skipped.

10 fpgamgrhsack This is the acknowlege (high active) that the FPGA RO 0x0
manager has successfully idled its output clock.

9 fpgamgrhsreq Software writes this field 1 to request to the FPGA RW 0x0
Manager to idle its output clock. Software waits for
the FPGAMGRHSACK to be 1 and then writes this
field to 0. Note that it is possible for the FPGA
Manager to never assert FPGAMGRHSACK so
software should timeout in this case.

8 fpgamgrhsen RW 0x0

Enables a handshake between the Reset Manager and
FPGA Manager before a warm reset. The handshake
is used to warn the FPGA Manager that a warm reset
it coming so it can prepare for it. When the FPGA
Manager receives a warm reset handshake, the FPGA
Manager drives its output clock to a quiescent state to
avoid glitches. If set to 1, the Manager makes a
request to the FPGA Managerbefore asserting warm
reset signals. However if the FPGA Manager is
already in warm reset, the handshake is skipped. If set
to 0, the handshake is skipped.

6 sdrselfreqack This is the acknowlege for a SDRAM self-refresh RO 0x0
mode request initiated by the SDRSELFREFREQ
field. A 1 indicates that the SDRAM Controller
Subsystem has put the SDRAM devices into self-
refresh mode.

> sdrselfrefreq Software writes this field 1 to request to the SDRAM RW 0x0
Controller Subsystem that it puts the SDRAM devices
into self-refresh mode. This is done to preserve
SDRAM contents across a software warm reset.
Software waits for the SDRSELFREFACK to be 1 and
then writes this field to 0. Note that it is possible for
the SDRAM Controller Subsystem to never assert
SDRSELFREFACK so software should timeout if
SDRSELFREFACK is never asserted.
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sdrselfrefen This field controls whether the contents of SDRAM

devices survive a hardware sequenced warm reset. If
set to 1, the Reset Manager makes a request to the
SDRAM Controller Subsystem to put the SDRAM
devices into self-refresh mode before asserting warm
reset signals. However, if SDRAM is already in warm
reset, Handshake with SDRAM is not performed.

1 swwarmrstreq This is a one-shot bit written by software to 1 to RW 0x0
trigger a hardware sequenced warm reset. It always
reads the value 0.

0 sweoldrstreq This is a one-shot bit written by software to 1 to RW 0x0
trigger a cold reset. It always reads the value 0.

counts
The COUNTS register is used by software to control reset behavior.It includes fields for software to
control the behavior of the warm reset and nRST pin. Fields are only reset by a cold reset.

Module Instance Base Address Register Address

rstmgr | OxFFDO5000 | OxFFD0O5008
Offset: 0x8
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved nrstcnt
RW 0x800
15|14|13|12 11|10|9|8 7|6|5|4|3|2|1|0
nrstcnt warmrstcycles
RW 0Ox800 RW 0x80

counts Fields

I S O £

nrstent The Reset Manager pulls down the nRST pin on a 0x800
warm reset for the number of cycles specified in this
register. A value of 0x0 prevents the Reset Manager
from pulling down the nRST pin.

70 |warmrstcycles On a warm reset, the Reset Manager releases the reset RW 0x80
to the Clock Manager, and then waits for the number
of cycles specified in this register before releasing the
rest of the hardware controlled resets. Value must be
greater than 16.
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mpumodrst
The MPUMODRST register is used by software to trigger module resets (individual module reset signals).
Software explicitly asserts and de-asserts module reset signals by writing bits in the appropriate
*MODRST register. It is up to software to ensure module reset signals are asserted for the appropriate
length of time and are de-asserted in the correct order. It is also up to software to not assert a module reset
signal that would prevent software from de-asserting the module reset signal. For example, software
should not assert the module reset to the CPU executing the software. Software writes a bit to 1 to assert
the module reset signal and to 0 to de-assert the module reset signal. All fields except CPU1 are only reset
by a cold reset. The CPUI1 field is reset by a cold reset. The CPU1 field is also reset by a warm reset if not
masked by the corresponding MPUWARMMASK field.

Module Instance Base Address Register Address

rstmgr ‘ OxFFD0O5000 ‘ OxFFD05010

Offset: 0x10

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5 4 3 2 1 0
Reserved 12 - wds | cpul cpu0
RW 2 RW RW RW 0x0
0x0 3 0x0 Ox1
a
RW
0x0

mpumodrst Fields

I S 3

Resets L2 cache controller

3 Scuper Resets SCU and peripherals. Peripherals consist of the| ~ RW 00
interrupt controller, global timer, both per-CPU
private timers, and both per-CPU watchdogs (except
for the Watchdog Reset Status registers).

2 wds Resets both per-CPU Watchdog Reset Status registers RW 0x0
in MPU.
1 cpul Resets Cortex-A9 CPU1 in MPU. Itis reset to 1 on a R 0

cold or warm reset. This holds CPU1 in reset until
software is ready to release CPU1 from reset by
writing 0 to this field. On single-core devices, writes
to this field are ignored.On dual-core devices, writes
to this field trigger the same sequence as writes to the
CPUO field (except the sequence is performed on
CPU1).
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cpu0 Resets Cortex-A9 CPUO in MPU. Whe software

changes this field from 0 to 1, ittriggers the following
sequence: 1. CPUO reset is asserted. cpu0 clkoff is de-
asserted 2. after 32 oscl_clk cycles, cpu0 clkoft is
asserted. When software changes this field from 1 to
0, it triggers the following sequence: 1.CPUO reset is
de-asserted. 2. after 32 cycles, cpu0 clkoff is de-
asserted. Software needs to wait for at least 64 oscl_
clk cycles between each change of this field to keep
the proper reset/clkoft sequence.

permodrst

The PERMODRST register is used by software to trigger module resets (individual module reset signals).
Software explicitly asserts and de-asserts module reset signals by writing bits in the appropriate
*MODRST register. It is up to software to ensure module reset signals are asserted for the appropriate
length of time and are de-asserted in the correct order. It is also up to software to not assert a module reset
signal that would prevent software from de-asserting the module reset signal. For example, software
should not assert the module reset to the CPU executing the software. Software writes a bit to 1 to assert
the module reset signal and to 0 to de-assert the module reset signal. All fields are reset by a cold reset.All
fields are also reset by a warm reset if not masked by the corresponding PERWARMMASK field. The reset
value of all fields is 1. This holds the corresponding module in reset until software is ready to release the
module from reset by writing 0 to its field.

Module Instance Base Address Register Address

rstmgr ‘ OxFFD0O5000 ‘ OxFFD05014

Offset: 0x14

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
o sdr dma | « = o canl | canO | o = o - o — o
g RW RW [ S ke RW RW | E g g E E E E
§ Ox1 Ox1 % % % Ox1 0Ox1 7 a2 2 2 2 x i
i} RW RW RW RW RW RW RW RW RW RW Ox1
o Ox1 Ox1 Ox1 Ox1 0Ox1 Ox1 Ox1 Ox1 Ox1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
12c3 12c2 | i2cl | 12c0 | — o = o =] o gspi | nand | usbl | usbO | o o
RW Ox1 RW RW RW ! e 3 3 2 2 RW RW RW RW 9 8
Ox1 Ox1 ox1 | E E E A i 0Ox1 Ox1 0Ox1 Ox1 % %
=S =4 ot ot RW | Rw RW | RW Ox1
0 @ ? 2 ox1 | oxi 0x1
RW RW o o
Ox1 Oox1 RW RW
Ox1 Ox1
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permodrst Fields
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Resets SDRAM Controller Subsystem affected by a

warm or cold reset.
28 dma Resets DMA controller RW Oxi1
27 gpio2 Resets GP102 RW Ox1
26 | gpiol Resets GPIO1 RW 0x1
25 |gpio0 Resets GPIOO RW Ox1
24 canl Resets CAN1 controller. Writes to this field on RW Ox1

devices not containing CAN controllers will be

ignored.
23 can0 Resets CANO controller. Writes to this field on RW Ox1

devices not containing CAN controllers will be

ignored.
22 sdmmc Resets SD/MMC controller RW Ox1
21 spisl Resets SPIS1 controller RW Ox1
20 spisO Resets SPISO controller s Ox1
19 spiml Resets SPIM1 controller RW Ox1
18 spimo Resets SPIMO controller e el
17 uartl Resets UART1 RW 0x1
16 uarto Resets UARTO RW 0x1
15 12c3 Resets 12C3 controller RW Ox1
14 12c2 Resets 12C2 controller RW Ox1
13 i2cl Resets 12C1 controller RW Ox1
12 12c0 Resets 12C0 controller RW Ox1
11 sptimerl Resets SP timer 1 connected to L4 RW Ox1
10 sptimero Resets SP timer 0 connected to L4 RW Ox1
9 oscltimerl Resets OSC1 timer 1 connected to L4 RW Ox1
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oscltimerO Resets OSC1 timer 0 connected to L4
7 14wdl Resets watchdog 1 connected to L4 RW ox1
6 14wdO Resets watchdog 0 connected to L4 RW Oxt
> aspi Resets QSPI flash controller RW Ox1
4 nand Resets NAND flash controller R Ox1
3 usbl Resets USB1 RW Ol
2 usbO Resets USBO RW Oxd
1 emacl Resets EMAC1 RW Ox1
0 emacO Resets EMACO RW Oxd
per2modrst

The PERZMODRST register is used by software to trigger module resets (individual module reset signals).
Software explicitly asserts and de-asserts module reset signals by writing bits in the appropriate
*MODRST register. It is up to software to ensure module reset signals are asserted for the appropriate

length of time and are de-asserted in the correct order. It is also up to software to not assert a module reset

signal that would prevent software from de-asserting the module reset signal. For example, software

should not assert the module reset to the CPU executing the software. Software writes a bit to 1 to assert
the module reset signal and to 0 to de-assert the module reset signal. All fields are reset by a cold reset.All
fields are also reset by a warm reset if not masked by the corresponding PERWARMMASK field. The reset
value of all fields is 1. This holds the corresponding module in reset until software is ready to release the
module from reset by writing 0 to its field.

Module Instance Base Address Register Address

rstmgr | OxFFD0O5000 | OxFFD05018
Offset: 0x18
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8 7 6 5 4 3 2 1 0
Reserved N~ © To) < ™ o~ o o
= = = = = = = =
© « o « o « o «
£ = £ £ £ £ £ £
© © o © o © o e
RW RW RW RW RW RW RW RW Ox1
Ox1 Ox1 Ox1 Ox1 Ox1 Ox1 Ox1
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per2modrst Fields
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dmai 7 Resets DMA channel 7 interface adapter between

FPGA Fabric and HPS DMA Controller

6 dmai 6 Resets DMA channel 6 interface adapter between RW Oxi1
FPGA Fabric and HPS DMA Controller

5 dmaifs Resets DMA channel 5 interface adapter between RW Ox1
FPGA Fabric and HPS DMA Controller

4 dmaif4 Resets DMA channel 4 interface adapter between RW 0x1
FPGA Fabric and HPS DMA Controller

3 dmaif3 Resets DMA channel 3 interface adapter between RW 0x1
FPGA Fabric and HPS DMA Controller

2 dmaif2 Resets DMA channel 2 interface adapter between A 0x1
FPGA Fabric and HPS DMA Controller

1 dmaifi Resets DMA channel 1 interface adapter between RW Ox1
FPGA Fabric and HPS DMA Controller

0 dmai o Resets DMA channel 0 interface adapter between B Ox1
FPGA Fabric and HPS DMA Controller

brgmodrst

The BRGMODRST register is used by software to trigger module resets (individual module reset signals).
Software explicitly asserts and de-asserts module reset signals by writing bits in the appropriate
*MODRST register. It is up to software to ensure module reset signals are asserted for the appropriate
length of time and are de-asserted in the correct order. It is also up to software to not assert a module reset
signal that would prevent software from de-asserting the module reset signal. For example, software
should not assert the module reset to the CPU executing the software. Software writes a bit to 1 to assert
the module reset signal and to 0 to de-assert the module reset signal. All fields are reset by a cold reset.All
fields are also reset by a warm reset if not masked by the corresponding BRGWARMMASK field. The
reset value of all fields is 1. This holds the corresponding module in reset until software is ready to release
the module from reset by writing 0 to its field.

Module Instance Base Address Register Address

rstmgr ‘ OxFFDO5000 ‘ OxFFD0O501C

Offset: 0x1C
Access: RW
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Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3 2 1 0
Reserved ) © ©
o ()] (o))
= o o
N = =
© N [oN)
=) 1) [
o o o
(= £ <
RW | = RW Ox1
Ox1 RW
Ox1

brgmodrst Fields

I S O 01

fpgazhps Resets FPGA2HPS Bridge
1 Iwhps2fpga Resets LWHPS2FPGA Bridge RW Ox1
0 |hps2fpga Resets HPS2FPGA Bridge RW Ox1
miscmodrst

The MISCMODRST register is used by software to trigger module resets (individual module reset
signals). Software explicitly asserts and de-asserts module reset signals by writing bits in the appropriate
*MODRST register. It is up to software to ensure module reset signals are asserted for the appropriate
length of time and are de-asserted in the correct order. It is also up to software to not assert a module reset
signal that would prevent software from de-asserting the module reset signal. For example, software
should not assert the module reset to the CPU executing the software. Software writes a bit to 1 to assert
the module reset signal and to 0 to de-assert the module reset signal. All fields are only reset by a cold

reset
Module Instance Base Address Register Address
rstmgr |0XFFD05000 |0XFFD05020

Offset: 0x20

Access: RW
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Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved ko)
)
5}
9
el
7}
RW Ox0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
o dbg -g) o CLD o o c o s2f % 557 o ;5) % rom
0 RW [ [5) £ [5) 0 o 0 RW £ £ o £ e RW 0x0
o ox0 | @ O c O o = O ox0 |© IS o @ o
o > - a © o 1) = - =) = > o
] ()] - (6] ()] = - AN o o (o)) (0]
s RW | B o £ i = 0 e + @ RW RW
RW 0x0 oxo | N RW | = 0 RW RW RW RW | > oxo | ©x0
& oxo | °© 2 0x0 | oxo oxo | @
. RW | = 0x0 RW
0x0 ox0 RW ox0
0x0

miscmodrst Fields

I S " )

sdrcold Resets logic in SDRAM Controller Subsystem affected

only by a cold reset.

15 tapcold Resets portion of DAP JTAG TAP controller no reset R 00
by a debug probe reset (i.e. n'TRST pin). Cold reset
only.

14 dbg Resets logic located only in the debug domain. RW 0x0

13 sysdbg Resets logic that spans the system and debug R g0
domains.

12 frzctricold Resets Freeze Controller in System Manager (cold RW 0x0
reset only)

1l scanmgr Resets Scan Manager RW 0x0

10 clkmgrcold Resets Clock Manager (cold reset only) RW 0x0

9 timestampcold Resets debug timestamp to 0 (cold reset only) RW 0x0

8 nrstpin Pulls nRST pin low RW 0x0

7 s2fcold Resets logic in FPGA core that is only reset by a cold B 0x0
reset (ignores warm reset) (h2f_cold_rst_n=1)

6 s2f Resets logic in FPGA core that doesn't differentiate RW 0x0
between HPS cold and warm resets (h2f_rst_ n=1)

> acpidmap Resets ACP ID Mapper R e
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Tpgamgr Resets FPGA Manager
3 sysmgrcold Resets logic in System Manager that is only reset by a Ry D
cold reset (ignores warm reset)
2 Sysmgr Resets logic in System Manager that doesn't differen- RW 0x0
tiate between cold and warm resets
1 oeireln Resets On-chip RAM RW 0x0
0 rom Resets Boot ROM RW 0x0

Document Revision History

Table 3-10: Document Revision History

I N

June 2014

2014.06.30

o Updated "Functional
Description of Reset
Manager"

o Added address map and
register descriptions

February 2014

2014.02.28

Updated content in sections:

» Reset Sequencing
o Warm Reset Assertion
Sequence

December 2013

2013.12.30

Minor formatting issues

November 2012

1.2

o Added cold and warm reset
timing diagrams.
o Minor updates.

May 2012

1.1

Added reset controller,
functional description, and
address map and register
definitions sections.

January 2012

1.0

Initial release.
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The FPGA manager in the hard processor system (HPS) manages and monitors the FPGA portion of the
system on a chip (SoC) device. The FPGA manager can configure the FPGA fabric from the HPS, monitor
the state of the FPGA, and drive or sample signals to or from the FPGA fabric.

Features of the FPGA Manager

The FPGA manager provides the following functionality and features:

« Full configuration and partial reconfiguration of the FPGA portion of the SoC device
o Drives 32 general-purpose output signals to the FPGA fabric
» Receives 32 general-purpose input signals from the FPGA fabric

+ Receives two boot handshaking input signals from the FPGA fabric (used when the HPS boots from
the FPGA)

« Monitors the FPGA configuration and power status
+ Generates interrupts based on the FPGA status changes
« Canreset the FPGA

© 2014 Altera Corporation. All rights reserved. ALTERA, ARRIA, CYCLONE, ENPIRION, MAX, MEGACORE, NIOS, QUARTUS and STRATIX words and logos are
trademarks of Altera Corporation and registered in the U.S. Patent and Trademark Office and in other countries. All other words and logos identified as

trademarks or service marks are the property of their respective holders as described at www.altera.com/common/legal.html. Altera warrants performance ISO
of its semiconductor products to current specifications in accordance with Altera's standard warranty, but reserves the right to make changes to any :00.1 }2003
egistere

products and services at any time without notice. Altera assumes no responsibility or liability arising out of the application or use of any information,
product, or service described herein except as expressly agreed to in writing by Altera. Altera customers are advised to obtain the latest version of device

specifications before relying on any published information and before placing orders for products or services.
AIEIE%A
®

101 Innovation Drive, San Jose, CA 95134


https://www.altera.com/servlets/subscriptions/alert?id=cv_54013
mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20(cv_54013%202014.06.30)%20FPGA%20Manager&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.
http://www.altera.com/support/devices/reliability/certifications/rel-certifications.html
http://www.altera.com/support/devices/reliability/certifications/rel-certifications.html
http://www.altera.com/support/devices/reliability/certifications/rel-certifications.html

4-2

FPGA Manager Block Diagram and System Integration

FPGA Manager Block Diagram and System Integration

Figure 4-1: FPGA Manager Block Diagram
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register (CSR) access. The configuration slave interface connects to the level 3 (L3) interconnect for the
microprocessor unit (MPU) subsystem or other masters to write the FPGA configuration image to the
FPGA control block (CB) when configuring the FPGA portion of the SoC device.

The general-purpose I/O and boot handshaking input interfaces connect to the FPGA fabric. The FPGA
manager also connects to the FPGA CB signals to monitor and control the FPGA portion of the device.

The FPGA manager consists of the following blocks:

Configuration slave interface—accepts and transfers the configuration image to the data interface.

Register slave interface—accesses the CSRs in the FPGA manager.

Data—accepts the FPGA configuration image from the configuration slave interface and sends it to the

FPGA CB.

Control—controls the FPGA CB.

Monitor—monitors the configuration signals in the FPGA CB and sends interrupts to the MPU
subsystem.

Fabric I/O—reads and writes signals from or to the FPGA fabric.
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Functional Description of the FPGA Manager

FPGA Manager Building Blocks

The FPGA manager has the two blocks - fabric I/O and monitor. These blocks are to monitor the signals
coming from the FPGA portion of the device.

Related Information
FPGA Manager Address Map and Register Definitions on page 4-9

Fabricl/O

The fabric I/O block contains the following registers to allow simple low-latency communication between
the HPS and the FPGA fabric:

« General-purpose input register (gpi)
o General-purpose output register (gpo)
« Boot handshaking input register (misci)

These registers are only valid when the FPGA is in user mode. Reading from these registers while the
FPGA is not in user mode provides undefined data.

The 32 general-purpose input signals from the FPGA fabric are read by reading the gpi register using the
register slave interface. The 32 general-purpose output signals to the FPGA fabric are generated from
writes to the gpo register. For more information about FPGA manager registers, refer to “C**FPGA
Manager Address Map and Register Definitions” on page 13-7.

The boot handshaking input signals from the FPGA fabric are read by reading the misci register. The
f2h_boot_from_fpga_ready signal indicates to the boot ROM when logic in the FPGA fabric is ready to
accept configuration interface requests from the HPS-to-FPGA bridge when the boot ROM is booting
from the FPGA. The f2h_boot_from_fpga_on_failure signal serves as a fallback in the event that the
boot ROM code fails to boot from the primary boot flash device. In this case, the boot ROM code checks
these two handshaking signals to determine if it should use the boot code hosted in the FPGA memory as
the next stage in the boot process.

There is no interrupt support for this block.

Monitor

The monitor block is an instance of the Synopsys DesignWareGPIO IP (DW_apb_gpio), which is a
separate instance of the IP that comprises the three HPS GPIO interfaces. The monitor block connects to
the configuration signals in the FPGA. This block monitors key signals related to FPGA configuration
such as INIT_DON E, CRC_ERROR, and PR_DONE. Software configures the monitor block through the register
slave interface, and can either poll FPGA signals or be interrupted. The mon address map within the
FPGA manager register address map contains the monitor registers. For more information about FPGA
manager registers, refer to Figure 4-1

FPGA Manager Altera Corporation
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You can program the FPGA manager to treat any of the monitor signals as interrupt sources. Independent
of the interrupt source type, the monitor block always drives an active-high level interrupt to the MPU.
Each interrupt source can be of the following types:

o Active-high level
o Active-low level
« Rising edge

« Falling edge

FPGA Configuration

You can configure the FPGA using an external device or through the HPS. This section covers
configuring the FPGA through the HPS.

For information about configuring the FPGA using an external device, refer to the Configuration, Design
Security, and Remote System Upgrades chapter in the Cyclone V Device Handbook, Volume 1.

The FPGA CB uses the FPGA mode select (MSEL) pins to determine which configuration scheme to use.
The MSEL pins must be tied to the appropriate values for the configuration scheme. The table below lists
supported MSEL values when the FPGA is configured by the HPS.

HPS software sets the clock-to-data ratio field (cdratio) and configuration data width bit (cfgwdth) in
the control register (ctrl) to match the MSEL pins. The cdratio field and cfgwdth bit must be set before
the start of configuration.

The FPGA manager connects to the configuration logic in the FPGA portion of the device using a mode
similar to how external logic (for example, MAX II or an intelligent host) configures the FPGA in fast
passive parallel (FPP) mode. FPGA configuration through the HPS supports all the capabilities of FPP
mode, including the following items:

« FPGA configuration

« Partial FPGA reconfiguration

« FPGA 1/O configuration, followed by PCI Express® (PCIe®) configuration of the remainder of FPGA
« External single event upset (SEU) scrubbing

o Decompression

o Advanced Encryption Standard (AES) encryption

o FPGA DCLK clock used for initialization phase clock

Note: The FPGA manager supports a data width of 32 or 16 bits. When configuring the FPGA fabric
from the HPS, Altera recommends that you always set the data width to 32 bits. For partial reconfi-
guration, the 16-bit data width is the only option.

The following table lists the supported configuration schemes and their respective MSEL and control
register settings when the HPS configures the FPGA.

@ For information about POR delay, refer to the Configuration, Design Security, and Remote System Upgrades
in the Cyclone V Device Handbook, Volume 1.

) Other MSEL values are allowed when the FPGA is configured from a non-HPS source. For information, refer
to the Configuration, DesignSecurity, and Remote System Upgrades in the Cyclone V Device Handbook,
Volume 1.

©®) You can select to enable or disable this feature.

) You can select to enable or disable this feature.
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Table 4-1: Configuration Schemes for FPGA Configuration by the HPS

Configuration Compres- Design POR MSEL[4..0] cdratio Supports Partial
Scheme sion Security | Delay @ ) Reconfiguration
Feature Feature
1

' AES Fast 00000 0 Yes

Disabled | 1y, bled
Standard | 00100 0 1 No
Fast 00001 0 2 Yes

FPP x16 Disabled gf:ble d
Standard |00101 0 2 No
Fast 00010 0 4 Yes

. 6

Enabled )O ptional
Standard | 00110 0 4 No
. AES Fast 01000 1 1 No

Disabled Disabled
Standard | 01100 1 1 No
Fast 01001 1 4 No

FPP %32 Disabled jl;r];::ble d
Standard [01101 1 4 No
Fast 01010 1 8 No

. (7

Enabled )O ptional

Standard | 01110 1 8 No

Configuring the FPGA portion of the SoC device comprises the following phases:

1. Power up phase
Reset phase
Configuration phase
Initialization phase
User mode

R

Related Information

http://www.altera.com/literature/hb/cyclone-v/cv_52007.pdf
For more information about configuring the FPGA through the HPS, refer to the Configuration, Design
Security, and Remote System Upgrade appendix in the Cyclone V Device Handbook, Volume 1.

Power Up Phase

In this phase, the VCC is ramping up and has yet to reach normal levels. This phase completes when the
on-chip voltage detector determines that the VCC has reached normal levels.

FPGA Manager Altera Corporation
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Reset Phase

The FPGA manager resets the FPGA portion of the SoC device when the FPGA configuration signal
(nCONFI1G) is driven low. The HPS configures the FPGA by writing a 1 to the nconfigpul I bit of the ctrl
register. This action causes the FPGA portion of the device to reset and perform the following actions:

1. Clear the FPGA configuration RAM bits

2. Tri-state all FPGA user I/O pins

3. Pull the nSTATUS and CONF_DONE pins low

4. Use the FPGA CB to read the values of the MSEL pins to determine the configuration scheme

The nconfigpull bit of the ctrl register needs to be set to 0 when the FPGA has successfully entered the
reset phase. Setting the bit releases the FPGA from the reset phase and transitions to the configuration
phase.

Note: You must set the cdratio and cfgwdth bits of the ctrl register appropriately before the FPGA
enters the reset phase.

Configuration Phase

To configure the FPGA using the HPS, software sets the axicfgen bit of the ctrl register to 1. Software
then sends configuration data to the FPGA by writing data to the write data register (data) in the FPGA
manager module configuration data address map. Software polls the CONF_DONE pin by reading the
gpio_instatus register to determine if the FPGA configuration is successful. When configuration is
successful, software sets the axicfgen bit of the ctrl register to 0. The FPGA user I/O pins are still tri-
stated in this phase.

After successfully completing the configuration phase, the FPGA transitions to the initialization phase. To
delay configuring the FPGA, set the confdonepul 1 bit of the ctrl register to 1.

Related Information

Booting and Configuration Introduction on page 30-1

For more information about configuring the FPGA through the HPS, refer to the Booting and
Configuration appendix.

Initialization Phase

In this phase, the FPGA prepares to enter user mode. The internal oscillator in the FPGA portion of the
device is the default clock source for the initialization phase. Alternatively, the configuration image can
specify the CLKUSR or the DCLK pins as the clock source. The alternate clock source controls when the
FPGA enters user mode.

If DCLK is selected as the clock source, software uses the DCLK count (dclkent) register to drive DCLK
pulses to the FPGA. Writing to the cnt field of the dclkcnt register triggers the FPGA manager to
generate the specified number of DCLK pulses. When all of the DCLK pulses have been sent, the dcntdone
bit of the DCLK status (dclkstat) register is set to 1. Software polls the dentdone bit to know when all of
the DCLK pulses have been sent.

Note: Before another write to the dclkent register, software needs to write a value of 1 to the dentdone
bit to clear the done state.

The FPGA user I/O pins are still tri-stated in this phase. When the initialization phase completes, the
FPGA releases the optional INIT_DONE pin and an external resistor pulls the pin high.
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User Mode

The FPGA enters the user mode after exiting the initialization phase. The FPGA user I/O pins are no
longer tri-stated in this phase and the configured soft logic in the FPGA becomes active.

The FPGA remains in user mode until the nCONFIG pin is driven low. If the nCONFIG pin is driven low, the
FPGA reenters the reset phase. The internal oscillator is disabled in user mode, but is enabled as soon as
the nCONFIG pin is driven low.

Related Information

o http://www.altera.com/literature/hb/cyclone-v/cv_52007.pdf
For more information about configuring the FPGA through the HPS, refer to the Configuration,
Design Security, and Remote System Upgrade appendix in the Cyclone V Device Handbook, Volume 1.
« Booting and Configuration Introduction on page 30-1
For more information about configuring the FPGA through the HPS, refer to the Booting and Configu-
ration appendix.

FPGA Status

Configuration signals from the FPGA CSS such as INIT_DONE, CRC_ERROR and PR_DONE are
monitored by the FPGA Manager. Software configures the monitor block through the register slave
interface, and can either poll FPGA signals or be interrupted. Monitored signals can be read through an
unmasked status register as well as a masked status register. Each of the monitored signals can generate an
interrupt to the MPU Global Interrupt Controller. Each interrupt source can be enabled and the polarity
of the signals generating the interrupt can also be selected through registers in the FPGA Manager.

Error Message Extraction

Cyclic redundancy check (CRC) errors from the FPGA fabric are monitored by the FPGA Manager. Upon
assertion of a CRC error signal from the FPGA, the FPGA Manager extracts information about the error
including:

o Error syndrome

 Error location

o Error type

A CRC error interrupt from the FPGA Manager can be enabled via software. Software can then extract the
CRC error information from the EMR data registers. The number of valid error information bits in the
EMR data registers depends on the specific FPGA device.

Data AES Decryption

The Configuration Data Interface can also be used to transmit data from the HPS to the CSS Advanced
Encryption Standard (AES) decryption engine. Software should sample the status registers in FPGA
manager before switching modes between FPGA configuration and AES decryption. The FPGA manager
does not do anything specific to handle a situation where software starts an AES decryption while in the
middle of an FPGA configuration initiated by HPS, and the end result in this case is undefined.

JTAG Hosting

The FPGA Manager has the capability to host the JTAG interface to the CSS. In this mode the FPGA
Manger will take over the FPGA JTAG interface to CSS via mux overrides thus bypassing the JTAG device

FPGA Manager Altera Corporation
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pins. This interface is disabled by default. When JTAG hosting is turned on the FPGA Manager also
provides a JTAG interface to the FPGA core which could be used by soft logic in the FPGA.

JTAG hosting provides the capability for:

 Secure remote debug
« Secure remote key insertion
« Remote FPGA configuration

Boot Handshake

There are two input signals from the FPGA to control HPS boot from the FPGA. Both are synchronized
within the FPGA Manager. Boot software will read these signals before accessing a boot image in the
FPGA. The following table describes the functionality of these signals.

I R R

f2h_boot_from_fpga on_failure Indicates whether a fallback preloader image is
available in an FPGA on-chip RAM at memory
location 0. The fallback preloader image is to be
used only if the HPS boot ROM does not find a
valid preloader image in the selected flash memory
device.

f2h_boot_from_fpga_ready Indicates a preloader image is available in an FPGA
on-chip RAM at memory location 0 and it is ready
to be accessed.

General Purpose I/0

Thirty-two general purpose inputs and thirty-two general purpose outputs are provided to the FPGA and
are controlled through registers in the FPGA Manager.

No interrupts are generated through the input pins. All inputs are synchronized within the FPGA
Manager. Output signals should be synchronized in the FPGA.

Clock

The FPGA manager has two clock input signals which are asynchronous to each other. The clock manager
generates these two clocks:

« cfg_clk—the configuration slave interface clock input and also the DCLK output reference for FPGA
configuration. Enable this clock in the clock manager only when configuration is active or when the
configuration slave interface needs to respond to master requests.

o 14_mp_clk—the register slave interface clock.

Related Information
Clock Manager on page 2-1

Reset

The FPGA manager has one reset signal. The reset manager drives this signal to FPGA manager on a cold
or warm reset. All distributed reset signals in the FPGA manager are asserted asynchronously at the same
time and de-asserted synchronously to their associated clocks.
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Related Information
Reset Manager on page 3-1

FPGA Manager Address Map and Register Definitions

The address map and register definitions for the FPGA Manager consist of the following regions:

« FPGA Manager Module
« FPGA Manager Module Configuration Data

Related Information

» FPGA Manager Module Configuration Data Address Map on page 4-9

« FPGA Manager Module Address Map on page 4-10

+ Configuration Monitor (MON) Registers Register Descriptions on page 4-21
+ Introduction to Cyclone V Hard Processor System on page 1-1

FPGA Manager Module Configuration Data Address Map

Registers in the FPGA Manager module accessible via its AXI slave
Base Address: 0OXFFB90000

FPGA Manager Module Configuration Data

Register Offset  Width Acces ResetValue Description

S

data on page 4-9 0x0 32 RW 0x0 Write Data Register

data

Used to send configuration image to FPGA. The DATA register accepts 4 bytes of the configuration image
on each write. The configuration image byte-stream is converted into a 4-byte word with little-endian
ordering. If the configuration image is not an integer multiple of 4 bytes, software should pad the
configuration image with extra zero bytes to make it an integer multiple of 4 bytes. The FPGA Manager
converts the DATA to 16 bits wide when writing CB.DATA for partial reconfiguration. The FPGA
Manager waits to transmit the data to the CB until the FPGA is able to receive it. For a full configuration,
the FPGA Manager waits until the FPGA exits the Reset Phase and enters the Configuration Phase. For a
partial reconfiguration, the FPGA Manager waits until the CB.PR_READY signal indicates that the FPGA

is ready.
Module Instance Base Address Register Address
fpgamgrdata ‘ OxFFB90000 ‘ OxFFB90000
Offset: 0x0
Access: RW
FPGA Manager Altera Corporation
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Bit Fields

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
value
RW 0x0

15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0
value
RW 0x0

data Fields

value

Accepts configuration image to be sent to CB when
the HPS configures the FPGA. Software normally just
writes this register. If software reads this register, it
returns the value 0 and replies with an AXI SLVERR
error.

FPGA Manager Module Address Map

Registers in the FPGA Manager module accessible via its APB slave
Base Address: 0OxFF706000

FPGA Manager Module

Register Offset  Width Acces ResetValue Description
s

stat on page 4-11 0x0 32 RW 0x45 Status Register
ctrl on page 4-14 0x4 32 RW 0x200 Control Register
dcl kent on page 4-17 0x8 32 RW 0x0 DCLK Count Register
dcl kst at on page 4-18 0xC 32 RW 0x0 DCLK Status Register
gpo on page 4-19 0x10 32 RW 0x0 General-Purpose Output Register
gpi on page 4-19 0x14 32 RO 0x0 General-Purpose Input Register
m sci on page 4-20 0x18 32 RO 0x0 Miscellaneous Input Register

Configuration Monitor (MON) Registers

Register Offset  Width Acces ResetValue Description
s
gpi o_inten on page 4- 0x830 32 RW 0x0 Interrupt Enable Register
23
gpi o_i nt nask on page 4- 0x834 32 RW 0x0 Interrupt Mask Register
25
Altera FPGA Manager
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Register Offset  Width Acces Reset Value Description
s

gpio_inttype_l evel on 0x838 32 RW 0x0 Interrupt Level Register
page 4-28
gpio_int_polarity on 0x83C 32 RW 0x0 Interrupt Polarity Register
page 4-31
gpi o_i ntstatus on page 0x840 32 RO 0x0 Interrupt Status Register
4-34
gpi o_raw_intstatus on 0x844 32 RO 0x0 Raw Interrupt Status Register
page 4-36
gpi o_porta_eoi on page 0x84C 32 WO 0x0 Clear Interrupt Register
4-39
gpi o_ext_porta on page 0x850 32 RO 0x0 External Port A Register
4-41
gpi 0_|l s_sync on page 4- 0x860 32 RW 0x0 Synchronization Level Register
42
gpi o_ver _i d_code on page 0x86C 32 RO 0x3230382A | GPIO Version Register
4-43
gpi o_config_reg2 on page 0x870 32 RO 0x39CEB Configuration Register 2
4-44
gpi o_config regl on page 0x874 32 RO 0x1F50F2 | Configuration Register 1
4-45
stat

Provides status fields for software for the FPGA Manager. The Mode field tells software what
configuration phase the FPGA currently is in. For regular configuration through the PINs or through the
HPS, these states map directly to customer configuration documentation. For Configuration Via PCI
Express (CVP), the IOCSR configuration is done through the PINS or through HPS. Then the complete
configuration is done through the PCI Express Bus. When CVP is being done, InitPhase indicates only
IOCSR configuration has completed. CVP_CONF_DONE is available in the CB Monitor for observation
by software. The MSEL field provides a read only register for software to read the MSEL value driven from

the external pins.

Module Instance Base Address Register Address

fpgamgrregs

‘ OxFF706000

‘ OxFF706000

Offset: 0x0
Access: RW

FPGA Manager
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Bit Fields
Reserved
15|14|13|12|11|10|9|8 7|6|5|4|3 2|1|0
Reserved msel mode
RO 0x8 RW 0x5
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stat Fields

I S O £

FPGA Manager
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This read-only field allows software to observe the
MSEL inputs from the device pins. The MSEL pins
define the FPGA configuration mode.

Value
0x0

0x1

0x2

0x3
0x4

0x5

0x6

0x7
0x8

0x9

Oxa

0xb

0xc

0xd

Description

16-bit Passive Parallel with Fast Power on
Reset Delay; No AES Encryption; No Data
Compression. CDRATIO must be
programmed to x1

16-bit Passive Parallel with Fast Power on
Reset Delay; With AES Encryption; No Data
Compression. CDRATIO must be
programmed to x4

16-bit Passive Parallel with Fast Power on
Reset Delay; AES Optional; With Data
Compression. CDRATIO must be
programmed to x8

Reserved

16-bit Passive Parallel with Slow Power on
Reset Delay; No AES Encryption; No Data
Compression. CDRATIO must be
programmed to x1

16-bit Passive Parallel with Slow Power on
Reset Delay; With AES Encryption; No Data
Compression. CDRATIO must be
programmed to x4

16-bit Passive Parallel with Slow Power on
Reset Delay; AES Optional; With Data
Compression. CDRATIO must be
programmed to x8

Reserved

32-bit Passive Parallel with Fast Power on
Reset Delay; No AES Encryption; No Data
Compression. CDRATIO must be
programmed to x1

32-bit Passive Parallel with Fast Power on
Reset Delay; With AES Encryption; No Data
Compression. CDRATIO must be
programmed to x4

32-bit Passive Parallel with Fast Power on
Reset Delay; AES Optional; With Data
Compression. CDRATIO must be
programmed to x8

Reserved

32-bit Passive Parallel with Slow Power on
Reset Delay; No AES Encryption; No Data
Compression. CDRATIO must be
programmed to x1

32-bit Passive Parallel with Slow Power on
Reset Delay; With AES Encryption; No Data
Compression. CDRATIO must be

stat
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I S O S )
mode Reports FPGA state
Value Description

0x0 FPGA Powered Off
0x1 FPGA in Reset Phase
0x2  FPGA in Configuration Phase

0x3  FPGA in Initialization Phase. In CVP
configuration, this state indicates IO configu-
ration has completed.

0x4 FPGA in User Mode

0x5 FPGA state has not yet been determined.
This only occurs briefly after reset.

ctrl

Allows HPS to control FPGA configuration. The NCONFIGPULL, NSTATUSPULL, and
CONFDONEPULL fields drive signals to the FPGA Control Block that are logically ORed into their
respective pins. These signals are always driven independent of the value of EN. The polarity of the
NCONFIGPULL, NSTATUSPULL, and CONFDONEPULL fields is inverted relative to their associated
pins. The MSEL (external pins), CDRATIO and CFGWDTH signals determine the mode of operation for
Normal Configuration. For Partial Reconfiguration, CDRATIO is used to set the appropriate clock to data
ratio, and CFGWDTH should always be set to 16-bit Passive Parallel. AXICFGEN is used to enable
transfer of configuration data by enabling or disabling DCLK during data transfers.

Module Instance Base Address Register Address

fpgamgrregs ‘ OXFF706000 ‘ OXFF706004
Offset: 0x4
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|109 8 7|6 5 4 3 2 1 0
Reserved - c cdratio o — — — nce en
=2 o RW 0xO o = = = RW | RW 0x0
s [t - o =% =% 0x0
e |2 = g g |9
“ar | B g |8 |E
RW 0x0 | - <]
RW c %) 3]
Ox1 o c c
0x0 3]
RW RW RW
0x0 0x0 0x0
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ctrl Fields

ctrl 4-15

s L

cfgwdth

This field determines the Configuration Passive
Parallel data bus width when HPS configures the
FPGA. Only 32-bit Passive Parallel or 16-bit Passive
Parallel are supported. When HPS does Normal
Configuration, configuration should use 32-bit
Passive Parallel Mode. The external pins MSEL must
be set appropriately for the configuration selected.
For Partial Reconfiguration, 16-bit Passive Parallel
must be used.

Value Description
0x0 16-bit Passive Parallel
0x1 32-bit Passive Parallel

8 axicfgen

There are strict SW initialization steps for configura-
tion, partial configuration and error cases. When SW
is sending configuration files, this bit must be set
before the file is transferred on the AXI bus. This bit
enables the DCLK during the AXI configuration data
transfers. Note, the AXI and configuration datapaths
remain active irregardless of the state of this bit.
Simply, if the AXI slave is enabled, the DCLK to the
CB will be active. If disabled, the DCLK to the CB will
not be active. So AXI transfers destined to the FPGA
Manager when AXIEN is 0, will complete normally
from the HPS perspective. This field only affects the
FPGA if CTRL.EN is 1.

Value Description

0x0 Incoming AXI data transfers will be ignored.
DCLK will not toggle during data transfer.

0x1  AXI data transfer to CB is active. DCLK will
toggle during data transfer.

RW 0x0

FPGA Manager
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T ——— e

cdratio

This field controls the Clock to Data Ratio
(CDRATIO) for Normal Configuration and Partial
Reconfiguration data transfer from the AXI Slave to
the FPGA. For Normal Configuration, the value in
this field must be set to be consistent to the implied
CD ratio of the MSEL setting. For Partial Reconfigu-
ration, the value in this field must be set to the same
clock to data ratio in the options bits in the Normal
Configuration file.

Value Description
0x0 CDRATIO of 1
0x1 CDRATIO of 2
0x2 CDRATIO of 4
0x3 CDRATIO of 8

5 prregq

This field is used to assert PR_REQUEST to request
partial reconfiguration while the FPGA is in User
Mode. This field only affects the FPGA if CTRL.EN is
1.

Value Description

0x0 De-assert PR_REQUEST (driven to 0).

0x1 Assert PR_REQUEST (driven to 1).

RW

0x0

4 confdonepull

Pulls down CONF_DONE input to the CB

Value Description

0x0  Don't pull-down CONF_DONE input to the
CB.

0x1  Pull-down CONF_DONE input to the CB.

RwW

0x0

3 nstatuspull

Pulls down nSTATUS input to the CB

Value Description
0x0  Don't pull-down nSTATUS input to the CB.
0x1  Pull-down nSTATUS input to the CB.

RW

0x0

Altera
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nconfigpull

The nCONFIG input is used to put the FPGA into its
reset phase. If the FPGA was configured, its operation
stops and it will have to be configured again to start
operation.

Value Description

0x0  Don't pull-down nCONFIG input to the CB.

0x1  Pull-down nCONFIG input to the CB. This
puts the FPGA in reset phase and restarts
configuration.

1 nce

This field drives the active-low Chip Enable (nCE)
signal to the CB. It should be set to 0 (configuration
enabled) before CTRL.EN is set. This field only effects
the FPGA if CTRL.EN is 1.

Value Description

0x0  Configuration is enabled. The nCE to the CB
is driven to 0.

0x1  Configuration is disabled. The nCE to the CB
is driven to 1.

RW 0x0

Controls whether the FPGA configuration pins or
HPS FPGA Manager drive configuration inputs to
the CB.

Value Description

0x0  FPGA configuration pins drive configuration
inputs to the CB. Used when FPGA is
configured by means other than the HPS.

0x1  FPGA Manager drives configuration inputs
to the CB. Used when HPS configures the
FPGA.

RW 0x0

dclkent

Used to give software control in enabling DCLK at any time. SW will need control of the DCLK in specific
configuration and partial reconfiguration initialization steps to send spurious DCLKSs required by the CB.
SW takes ownership for DCLK during normal configuration, partial reconfiguration, error scenerio
handshakes including SEU CRC error during partial reconfiguration, SW early abort of partial
reconfiguration, and initializatin phase DCLK driving. During initialization phase, a configuration image
loaded into the FPGA can request that DCLK be used as the initialization phase clock instead of the
default internal oscillator or optionally the CLKUSR pin. In the case that DCLK is requested, the
DCLKCNT register is used by software to control DCLK during the initialization phase. Software should
poll the DCLKSTAT.DCNTDONE write one to clear register to be set when the correct number of

FPGA Manager
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DCLKs have completed. Software should clear DCLKSTAT.DCNTDONE before writing to the
DCLKCNT register again. This field only affects the FPGA if CTRL.EN is 1.

Module Instance Base Address Register Address

fpgamgrregs | OxFF706000 | OxFF706008
Offset: 0x8
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
cnt
RW 0x0
15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0
cnt
RW 0x0

dclkent Fields

I S ™ )

Controls DCLK counter. Software writes a non-zero
value into CNT and the FPGA Manager generates the
specified number of DCLK pulses and decrements
COUNT. This register will read back the original
value written by software. Software can write CNT at
any time.

dclkstat

This write one to clear register indicates that the DCLKCNT has counted down to zero. The DCLKCNT is
used by software to drive spurious DCLKs to the FPGA. Software will poll this bit after writing
DCLKCNT to know when all of the DCLKs have been sent.

Module Instance Base Address Register Address

fpgamgrregs | OxFF706000 | OxFF70600C
Offset: 0xC
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2|1 0
Reserved )
c
(=]
el
-
c
(8]
e
RW 0x0
Altera FPGA Manager
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dcntdone This bit is write one to clear. This bit gets set after the
DCLKCNT has counted down to zero (transition
from 1 to 0).

4-19

Value Description
0x0 DCLKCNT is still counting down.
0x1 DCLKCNT is done counting down.

gpo
Provides a low-latency, low-performance, and simple way to drive general-purpose signals to the FPGA
fabric.
Module Instance Base Address Register Address
fpgamgrregs | OxFF706000 | OxFF706010
Offset: 0x10
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
value
RW 0x0
s [ | s e ul o] o[ s | 76| s |« ] s | 2] 1] o
value
RW 0x0
gpo Fields
BT ™ S 3 [
value Drives h2f_gp[31:0] with specified value. When read,
returns the current value being driven to the FPGA
fabric.
gpi
Provides a low-latency, low-performance, and simple way to read general-purpose signals driven from the
FPGA fabric.
Module Instance Base Address Register Address
fpgamgrregs | OxFF706000 | OxFF706014
Offset: 0x14
Access: RO
FPGA Manager Altera Corporation
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Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
value
RO Ox0
15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0
value
RO Ox0
gpi Fields
I I S 0 [
value The value being driven from the FPGA fabric on f2h_ RO
gp[31:0]. If the FPGA is not in User Mode, the value
of this field is undefined.
misci
Provides a low-latency, low-performance, and simple way to read specific handshaking signals driven
from the FPGA fabric.
Module Instance Base Address Register Address
fpgamgrregs | OxFF706000 | OxFF706018
Offset: 0x18
Access: RO
Bit Fields
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2 1 0
Reserved > -
o ™
- (]
s |%
[a (O]
LL o
- LL
o =
o [}
< 8
gﬁ% RO 0x0
misci Fields
B S S S Y
bootFPGArdy The value of the f2h_boot_from_fpga ready signal
from the FPGA fabric. If the FPGA is not in User
Mode, the value of this field is undefined. 1 = FPGA
fabric is ready to accept AXI master requests from the
HPS2FPGA bridge. 0 = FPGA fabric is not ready
(probably still processing a reset).
Altera FPGA Manager
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bootERCATail The value of the f2h_boot_from_fpga_on_failure

signal from the FPGA fabric. If the FPGA is not in
User Mode, the value of this field is undefined. 1 =
Boot ROM will boot from FPGA if boot from normal
boot device fails. 0 = Boot ROM will not boot from
FPGA if boot from normal boot device fails.

Configuration Monitor (MON) Registers Register Descriptions

The Configuration Monitor allows software to poll or be interrupted by changes in the FPGA state. The
Configuration Monitor is an instantiation of a Synopsys GPIO.

Only registers relevant to the MON operation are shown. The GPIO inputs are connected to the following
signals:

FPGA Manager

nSTATUS - Driven to 0 by the FPGA in this device if the FPGA is in Reset Phase or if the FPGA
detected an error during the Configuration Phase.

CONF_DONE - Driven to 0 by the FPGA in this device during the Reset Phase and driven to 1 when
the FPGA Configuration Phase is done.

INIT_DONE - Driven to 0 by the FPGA in this device during the Configuration Phase and driven to 1
when the FPGA Initialization Phase is done.

CRC_ERROR - CRC error indicator. A CRC_ERROR value of 1 indicates that the FPGA detected a
CRC error while in User Mode.

CVP_CONF_DONE - Configuration via PCle done indicator. A CVP_CONF_DONE value of 1
indicates that CVP is done.

PR_READY - Partial reconfiguration ready indicator. A PR_READY value of 1 indicates that the
FPGA is ready to receive partial reconfiguration or external scrubbing data.

PR_ERROR - Partial reconfiguration error indicator. A PR_ERROR value of 1 indicates that the FPGA
detected an error during partial reconfiguration or external scrubbing.

PR_DONE - Partial reconfiguration done indicator. A PR_DONE value of 1 indicates partial reconfi-
guration or external scrubbing is done.

nCONFIG Pin - Value of the nCONFIG pin. This can be pulled-down by the FPGA in this device or
logic external to this device connected to the nCONFIG pin. See the description of the nCONFIG field
in this register to understand when the FPGA in this device pulls-down the nCONFIG pin. Logic
external to this device pulls-down the nCONFIG pin to put the FPGA into the Reset Phase.

Altera Corporation

C] Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20FPGA%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

' . . . . L. cv_54013
4-22 Configuration Monitor (MON) Registers Register Descriptions 2014.06.30

o nSTATUS Pin - Value of the nSTATUS pin. This can be pulled-down by the FPGA in this device or
logic external to this device connected to the nSTATUS pin. See the description of the nSTATUS field
in this register to understand when the FPGA in this device pulls-down the nSTATUS pin. Logic
external to this device pulls-down the nSTATUS pin during Configuration Phase or Initialization
Phase if it detected an error.

« CONF_DONE Pin - Value of the CONF_DONE pin. This can be pulled-down by the FPGA in this
device or logic external to this device connected to the CONF_DONE pin. See the description of the
CONF_DONE field in this register to understand when the FPGA in this device pulls-down the
CONF_DONE pin. See FPGA documentation to determine how logic external to this device drives
CONF_DONE.

o FPGA_POWER_ON - FPGA powered on indicator

« 0 =FPGA portion of device is powered off.
« 1 =FPGA portion of device is powered on.

Offset: 0x800

gpio_inten on page 4-23
Allows each bit of Port A to be configured to generate an interrupt or not.

gpio_intmask on page 4-25

This register has 12 individual interrupt masks for the MON. Controls whether an interrupt on Port A
can create an interrupt for the interrupt controller by not masking it. By default, all interrupts bits are
unmasked. Whenever a 1 is written to a bit in this register, it masks the interrupt generation capability for
this signal; otherwise interrupts are allowed through. The unmasked status can be read as well as the
resultant status after masking.

gpio_inttype_level on page 4-28
The interrupt level register defines the type of interrupt (edge or level) for each GPIO input.

gpio_int_polarity on page 4-31
Controls the polarity of interrupts that can occur on each GPIO input.

gpio_intstatus on page 4-34
Reports on interrupt status for each GPIO input. The interrupt status includes the effects of masking.

gpio_raw_intstatus on page 4-36
Reports on raw interrupt status for each GPIO input. The raw interrupt status excludes the effects of
masking.

gpio_porta_eoi on page 4-39
This register is written by software to clear edge interrupts generated by each individual GPIO input. This
register always reads back as zero.

gpio_ext_porta on page 4-41
Reading this register reads the values of the GPIO inputs.

gpio_ls_sync on page 4-42

The Synchronization level register is used to synchronize inputs to the 14_mp_clk. All MON interrupts are
already synchronized before the GPIO instance so it is not necessary to setup this register to enable
synchronization.

gpio_ver_id_code on page 4-43
GPIO Component Version

Altera FPGA Manager
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gpio_config reg2 on page 4-44
Specifies the bit width of port A.
gpio_config regl on page 4-45
Reports settings of various GPIO configuration parameters
gpio_inten

Allows each bit of Port A to be configured to generate an interrupt or not.

Module Instance Base Address Register Address

fpgamgrregs | OxFF706000 | OxFF706830

Offset: 0x830

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved fpo cdp nsp ncp prd pre prr ccd crc id cd ns
RW RW RW RW RW RW RW RW RW RW RW RW 0x0
0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0

gpio_inten Fields

e — ——— e

Enables interrupt generation for FPGA_POWER_ON
Value Description
0x0 Disable Interrupt
0x1 Enable Interrupt
10 cdp Enables interrupt generation for CONF_DONE Pin RW 0x0
Value Description
0x0 Disable Interrupt
0x1 Enable Interrupt
9 nsp Enables interrupt generation for nSTATUS Pin RW 0x0
Value Description
0x0 Disable Interrupt
0x1 Enable Interrupt
FPGA Manager Altera Corporation
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Enables interrupt generation for nCONFIG Pin
Value Description
0x0 Disable Interrupt
0x1 Enable Interrupt
7 prd Enables interrupt generation for PR_DONE RW 0x0
Value Description
0x0 Disable Interrupt
0x1 Enable Interrupt
6 pre Enables interrupt generation for PR_ERROR R 0@
Value Description
0x0 Disable Interrupt
0x1 Enable Interrupt
> prr Enables interrupt generation for PR_READY RW 0x0
Value Description
0x0 Disable Interrupt
0x1 Enable Interrupt
4 ced Enables interrupt generation for CVP_CONF_DONE RW 0x0
Value Description
0x0 Disable Interrupt
0x1 Enable Interrupt
3 cre Enables interrupt generation for CRC_ERROR RW 0x0
Value Description
0x0 Disable Interrupt
0x1 Enable Interrupt
Altera FPGA Manager
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Enables interrupt generation for INIT_DONE
Value Description
0x0 Disable Interrupt
0x1 Enable Interrupt
1 cd Enables interrupt generation for CONF_DONE RW 0x0
Value Description
0x0 Disable Interrupt
0x1 Enable Interrupt
0 ns Enables interrupt generation for nSTATUS RW 0x0
Value Description
0x0 Disable Interrupt
0x1 Enable Interrupt

gpio_intmask
This register has 12 individual interrupt masks for the MON. Controls whether an interrupt on Port A
can create an interrupt for the interrupt controller by not masking it. By default, all interrupts bits are
unmasked. Whenever a 1 is written to a bit in this register, it masks the interrupt generation capability for
this signal; otherwise interrupts are allowed through. The unmasked status can be read as well as the
resultant status after masking.

Module Instance Base Address Register Address

fpgamgrregs | OxFF706000 | OxFF706834

Offset: 0x834

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved fpo cdp nsp ncp prd pre prr ccd crc id cd ns
RW RW RW RW RW RW RW RW RW RW RW RW 0x0
0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0
FPGA Manager Altera Corporation
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gpio_intmask Fields

D —————

Controls whether an interrupt for FPGA_POWER _
ON can generate an interrupt to the interrupt
controller by not masking it. The unmasked status
can be read as well as the resultant status after

masking.
Value Description
0x0 Unmask Interrupt
0x1 Mask Interrupt
10 cdp Controls whether an interrupt for CONF_DONE Pin R e

can generate an interrupt to the interrupt controller
by not masking it. The unmasked status can be read
as well as the resultant status after masking.

Value Description
0x0 Unmask Interrupt
0x1 Mask Interrupt
9 nsp Controls whether an interrupt for nSTATUS Pin can RW 0x0

generate an interrupt to the interrupt controller by
not masking it. The unmasked status can be read as
well as the resultant status after masking.

Value Description
0x0 Unmask Interrupt
0x1 Mask Interrupt
8 ncp Controls whether an interrupt for nCONFIG Pin can R 0x0
generate an interrupt to the interrupt controller by
not masking it. The unmasked status can be read as
well as the resultant status after masking.
Value Description
0x0 Unmask Interrupt
0x1 Mask Interrupt
Altera FPGA Manager
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Controls whether an interrupt for PR_DONE can
generate an interrupt to the interrupt controller by
not masking it. The unmasked status can be read as
well as the resultant status after masking.

Value Description
0x0 Unmask Interrupt
0x1 Mask Interrupt
6 pre Controls whether an interrupt for PR_ERROR can R e

generate an interrupt to the interrupt controller by
not masking it. The unmasked status can be read as
well as the resultant status after masking.

Value Description
0x0 Unmask Interrupt
0x1 Mask Interrupt
> prr Controls whether an interrupt for PR_READY can RW 0x0

generate an interrupt to the interrupt controller by
not masking it. The unmasked status can be read as
well as the resultant status after masking.

Value Description
0x0 Unmask Interrupt
0x1 Mask Interrupt
4 ced Controls whether an interrupt for CVP_CONF_ e e

DONE can generate an interrupt to the interrupt
controller by not masking it. The unmasked status
can be read as well as the resultant status after

masking.
Value Description
0x0 Unmask Interrupt
0x1 Mask Interrupt
FPGA Manager Altera Corporation
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Controls whether an interrupt for CRC_ERROR can
generate an interrupt to the interrupt controller by
not masking it. The unmasked status can be read as
well as the resultant status after masking.

Value Description
0x0 Unmask Interrupt
0x1 Mask Interrupt
2 id Controls whether an interrupt for INIT_DONE can R L

generate an interrupt to the interrupt controller by
not masking it. The unmasked status can be read as
well as the resultant status after masking.

Value Description
0x0 Unmask Interrupt
0x1 Mask Interrupt
! cd Controls whether an interrupt for CONF_DONE can RW 0x0

generate an interrupt to the interrupt controller by
not masking it. The unmasked status can be read as
well as the resultant status after masking.

Value Description
0x0 Unmask Interrupt
0x1 Mask Interrupt

Controls whether an interrupt for nSTATUS can R 0x0

generate an interrupt to the interrupt controller by
not masking it. The unmasked status can be read as
well as the resultant status after masking.

Value Description
0x0 Unmask Interrupt
0x1 Mask Interrupt

gpio_inttype_level
The interrupt level register defines the type of interrupt (edge or level) for each GPIO input.

Module Instance Base Address Register Address

fpgamgrregs | OxFF706000 | OxFF706838

Offset: 0x838
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Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved fpo cdp nsp ncp prd pre prr ccd crc id cd ns
RW RW RW RW RW RW RW RW RW RW RW RW 0x0
0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0

gpio_inttype_level Fields

I T 7 S 771 KT

Controls whether the level of FPGA_POWER_ON or
an edge on FPGA_POWER_ON generates an

interrupt.
Value Description
0x0 Level-sensitive
0x1 Edge-sensitive
10 cdp Controls whether the level of CONF_DONE Pin or RW 0x0
an edge on CONF_DONE Pin generates an interrupt.
Value Description
0x0 Level-sensitive
0x1 Edge-sensitive
9 nsp Controls whether the level of nSTATUS Pin or an RW 0x0

edge on nSTATUS Pin generates an interrupt.

Value Description
0x0 Level-sensitive
0x1 Edge-sensitive
8 HED Controls whether the level of nCONFIG Pin or an RW 0x0

edge on nCONFIG Pin generates an interrupt.

Value Description
0x0 Level-sensitive
0x1 Edge-sensitive
FPGA Manager Altera Corporation
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Controls whether the level of PR_DONE or an edge
on PR_DONE generates an interrupt.

Value Description
0x0 Level-sensitive
0x1 Edge-sensitive
6 pre Controls whether the level of PR_ERROR or an edge R o
on PR_ERROR generates an interrupt.
Value Description
0x0 Level-sensitive
0x1 Edge-sensitive
5 prr Controls whether the level of PR_READY or an edge RW 0x0
on PR_READY generates an interrupt.
Value Description
0x0 Level-sensitive
0x1 Edge-sensitive
4 ced Controls whether the level of CVP_CONF_DONE or RW 0x0
an edge on CVP_CONF_DONE generates an
interrupt.
Value Description
0x0 Level-sensitive
0x1 Edge-sensitive
3 crc Controls whether the level of CRC_ERROR or an RW 0x0

edge on CRC_ERROR generates an interrupt.

Value Description
0x0 Level-sensitive
0x1 Edge-sensitive
Altera FPGA Manager
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Controls whether the level of INIT_DONE or an edge

on INIT_DONE generates an interrupt.

Value Description
0x0 Level-sensitive
0x1 Edge-sensitive
1 cd Controls whether the level of CONF_DONE or an RW 0x0
edge on CONF_DONE generates an interrupt.
Value Description
0x0 Level-sensitive
0x1 Edge-sensitive
0 ns RW 0x0

Controls whether the level of nSTATUS or an edge
on nSTATUS generates an interrupt.

Value Description
0x0 Level-sensitive
0x1 Edge-sensitive

gpio_int_polarity

Controls the polarity of interrupts that can occur on each GPIO input.

Module Instance Base Address Register Address

fpgamgrregs | OxFF706000 | OxFF70683C
Offset: 0x83C
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved fpo cdp nsp ncp prd pre prr ccd crc id cd ns
RW RW RW RW RW RW RW RW RW RW RW RW 0x0
0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0
FPGA Manager Altera Corporation
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Controls the polarity of edge or level sensitivity for
FPGA_POWER_ON
Value Description
0x0 Active low
0x1 Active high
10 cdp Controls the polarity of edge or level sensitivity for RW 0x0
CONEF_DONE Pin
Value Description
0x0 Active low
0x1 Active high
9 nsp Controls the polarity of edge or level sensitivity for RW 0x0
nSTATUS Pin
Value Description
0x0 Active low
0x1 Active high
8 nep Controls the polarity of edge or level sensitivity for e 0x0
nCONFIG Pin
Value Description
0x0 Active low
0x1 Active high
7 prd Controls the polarity of edge or level sensitivity for RW 0x0
PR_DONE
Value Description
0x0 Active low
0x1 Active high
Altera FPGA Manager
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Controls the polarity of edge or level sensitivity for
PR_ERROR
Value Description
0x0 Active low
0x1 Active high
> prr Controls the polarity of edge or level sensitivity for RW 0x0
PR_READY
Value Description
0x0 Active low
0x1 Active high
4 ced Controls the polarity of edge or level sensitivity for RW 0x0
CVP_CONF_DONE
Value Description
0x0 Active low
0x1 Active high
3 crc Controls the polarity of edge or level sensitivity for RW 0x0
CRC_ERROR
Value Description
0x0 Active low
0x1 Active high
2 id Controls the polarity of edge or level sensitivity for RW 0x0
INIT DONE
Value Description
0x0 Active low
0x1 Active high
1 cd Controls the polarity of edge or level sensitivity for RW 0x0
CONF_DONE
Value Description
0x0 Active low
0x1 Active high
FPGA Manager Altera Corporation
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Controls the polarity of edge or level sensitivity for
nSTATUS
Value Description
0x0 Active low
0x1 Active high

gpio_intstatus
Reports on interrupt status for each GPIO input. The interrupt status includes the effects of masking.

Module Instance Base Address Register Address

fpgamgrregs | OxFF706000 | OxFF706840

Offset: 0x840

Access: RO
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved fpo cdp nsp ncp prd pre prr ccd crc id cd ns
RO RO RO RO RO RO RO RO RO RO RO RO 0OxO0
0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0

gpio_intstatus Fields

e —————— e

Indicates whether FPGA_POWER_ON has an active
interrupt or not (after masking).

Value Description
0x0 Inactive
0x1 Active
10 cdp Indicates whether CONF_DONE Pin has an active RO 0x0
interrupt or not (after masking).
Value Description
0x0 Inactive
0x1 Active
Altera FPGA Manager

Corporation

C] Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20FPGA%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54013
2014.06.30 gpio_intstatus 4-35

D ———

Indicates whether nSTATUS Pin has an active
interrupt or not (after masking).

Value Description
0x0 Inactive
0x1 Active
8 WED Indicates whether nCONFIG Pin has an active RO 0x0

interrupt or not (after masking).

Value Description
0x0 Inactive
0x1 Active
7 prd Indicates whether PR_DONE has an active interrupt RO 0x0
or not (after masking).
Value Description
0x0 Inactive
0x1 Active
6 pre Indicates whether PR_ERROR has an active interrupt RO 0x0
or not (after masking).
Value Description
0x0 Inactive
0x1 Active
> prr Indicates whether PR_READY has an active interrupt RO 0x0
or not (after masking).
Value Description
0x0 Inactive
0x1 Active
4 ced Indicates whether CVP_CONF_DONE has an active RO 0x0
interrupt or not (after masking).
Value Description
0x0 Inactive
0x1 Active
FPGA Manager Altera Corporation
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Indicates whether CRC_ERROR has an active
interrupt or not (after masking).

Value Description
0x0 Inactive
0x1 Active
2 id Indicates whether INIT _DONE has an active RO 0x0
interrupt or not (after masking).
Value Description
0x0 Inactive
0x1 Active
1 cd Indicates whether CONF_DONE has an active RO 0x0
interrupt or not (after masking).
Value Description
0x0 Inactive
0x1 Active
0 ns Indicates whether nSTATUS has an active interrupt RO e
or not (after masking).
Value Description
0x0 Inactive
0x1 Active

gpio_raw_intstatus
Reports on raw interrupt status for each GPIO input. The raw interrupt status excludes the effects of

masking.
Module Instance Base Address Register Address
fpgamgrregs | OxFF706000 | OxFF706844

Offset: 0x844

Access: RO
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Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved fpo cdp nsp ncp prd pre prr ccd crc id cd ns
RO RO RO RO RO RO RO RO RO RO RO RO 0x0
0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0

gpio_raw_intstatus Fields

e ——

Indicates whether FPGA_POWER_ON has an
interrupt or not (before masking).

active

Value Description
0x0 Inactive
0x1 Active
10 cdp Indicates whether CONF_DONE Pin has an active RO 0x0
interrupt or not (before masking).
Value Description
0x0 Inactive
0x1 Active
9 nsp Indicates whether nSTATUS Pin has an active RO 0x0
interrupt or not (before masking).
Value Description
0x0 Inactive
0x1 Active
8 IR Indicates whether nCONFIG Pin has an active RO 0x0
interrupt or not (before masking).
Value Description
0x0 Inactive
0x1 Active
FPGA Manager Altera Corporation
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Indicates whether PR_DONE has an active interrupt
or not (before masking).
Value Description
0x0 Inactive
0x1 Active
6 pre Indicates whether PR_ERROR has an active interrupt AL e
or not (before masking).
Value Description
0x0 Inactive
0x1 Active
5 prr Indicates whether PR_READY has an active interrupt RO 0x0
or not (before masking).
Value Description
0x0 Inactive
0x1 Active
4 ced Indicates whether CVP_CONF_DONE has an active RO 0x0
interrupt or not (before masking).
Value Description
0x0 Inactive
0x1 Active
3 crc Indicates whether CRC_ERROR has an active RO 0x0
interrupt or not (before masking).
Value Description
0x0 Inactive
0x1 Active
2 id Indicates whether INIT_DONE has an active RO 0x0
interrupt or not (before masking).
Value Description
0x0 Inactive
0x1 Active
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Indicates whether CONF_DONE has an active
interrupt or not (before masking).

Value Description
0x0 Inactive
0x1 Active
0 ns Indicates whether nSTATUS has an active interrupt AL e
or not (before masking).
Value Description
0x0 Inactive
0x1 Active

gpio_porta_eoi
This register is written by software to clear edge interrupts generated by each individual GPIO input. This
register always reads back as zero.

Module Instance Base Address Register Address

fpgamgrregs | OxFF706000 | OxFF70684C

Offset: 0x84C

Access: WO
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved fpo cdp nsp ncp prd pre prr ccd crc id cd ns
WO WO WO WO WO WO WO WO WO WO WO WO 0x0
0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0

gpio_porta_eoi Fields

e ——

Used by software to clear an FPGA_POWER_ON
edge interrupt.

Value Description
0x0 No interrupt clear
0x1 Clear interrupt
FPGA Manager Altera Corporation
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Used by software to clear an CONF_DONE Pin edge
interrupt.
Value Description
0x0 No interrupt clear
0x1 Clear interrupt
9 nsp Used by software to clear an nSTATUS Pin edge wo 0x0
interrupt.
Value Description
0x0 No interrupt clear
0x1 Clear interrupt
8 nep Used by software to clear an nCONFIG Pin edge WO 0x0
interrupt.
Value Description
0x0 No interrupt clear
0x1 Clear interrupt
7 prd Used by software to clear an PR_DONE edge wo 0x0
interrupt.
Value Description
0x0 No interrupt clear
0x1 Clear interrupt
6 [PE Used by software to clear an PR_ERROR edge Wo 0x0
interrupt.
Value Description
0x0 No interrupt clear
0x1 Clear interrupt
> prr Used by software to clear an PR_READY edge Wo 0x0
interrupt.
Value Description
0x0 No interrupt clear
0x1 Clear interrupt
Altera FPGA Manager
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Used by software to clear an CVP_CONF_DONE
edge interrupt.
Value Description
0x0 No interrupt clear
0x1 Clear interrupt
3 cre Used by software to clear an CRC_ERROR edge wo 0x0
interrupt.
Value Description
0x0 No interrupt clear
0x1 Clear interrupt
2 id Used by software to clear an INIT_DONE edge Wo 0x0
interrupt.
Value Description
0x0 No interrupt clear
0x1 Clear interrupt
1 cd Used by software to clear an CONF_DONE edge wo 0x0
interrupt.
Value Description
0x0 No interrupt clear
0x1 Clear interrupt
0 ns Used by software to clear an nSTATUS edge Wo 0x0
interrupt.
Value Description
0x0 No interrupt clear
0x1 Clear interrupt

gpio_ext_porta
Reading this register reads the values of the GPIO inputs.

Module Instance Base Address Register Address

fpgamgrregs | OxFF706000 | OxFF706850

Offset: 0x850
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Access: RO
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved fpo cdp nsp ncp prd pre prr ccd crc id cd ns
RO RO RO RO RO RO RO RO RO RO RO RO 0x0
0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0

gpio_ext_porta Fields

e ————— e

Reading this provides the value of FPGA_POWER _

ON
10 cdp Reading this provides the value of CONF_DONE Pin RO 0x0
9 nsp Reading this provides the value of nSTATUS Pin RO 0x0
8 ncp Reading this provides the value of nCONFIG Pin e 0x0
7 prd Reading this provides the value of PR_DONE RO 0x0
6 pre Reading this provides the value of PR_ERROR RO gx0
> prr Reading this provides the value of PR_READY RO 0x0
4 ced Reading this provides the value of CVP_CONF_ RO 0x0

DONE
3 cre Reading this provides the value of CRC_ERROR RO 0x0
2 id Reading this provides the value of INIT_DONE RO 0x0
! cd Reading this provides the value of CONF_DONE RO 0x0
0 ns Reading this provides the value of nSTATUS RO D

gpio_ls_sync
The Synchronization level register is used to synchronize inputs to the 14_mp_clk. All MON interrupts are
already synchronized before the GPIO instance so it is not necessary to setup this register to enable

synchronization.
Module Instance Base Address Register Address
fpgamgrregs | OxFF706000 | OxFF706860

Offset: 0x860
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Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2|1 0
Reserved Q
>
)
[%)]
o
Q.
(o)}
RW 0Ox0

gpio_ls_sync Fields

I S O N T

gpio_ls_sync The level-sensitive interrupts is synchronized to 14_
mp_clk.

Value Description

0x0 No synchronization to 14_mp_clk
0x1 Synchronize to 14_mp_clk

gpio_ver_id_code

GPIO Component Version
Module Instance Base Address Register Address
fpgamgrregs | OxFF706000 | OxFF70686C
Offset: 0x86C
Access: RO
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
gpio_ver_id_code
RO 0x3230382A
15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0
gpio_ver_id_code
RO "0x3230382A

gpio_ver_id_code Fields

I L S 2
gpio_ver_id_code ASCII value for each number in the version, followed 0x32303

by *. For example. 32_30_31_2A represents the 82A
version 2.01
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gpio_config_reg2
Specifies the bit width of port A.

Module Instance Base Address Register Address

fpgamgrregs | OxFF706000 | OxFF706870

Offset: 0x870

Access: RO
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved encoded_id_pwidth_d
0x7

15 14|13|12|11|10 9|8|7|6|5 4 3|2|1|0
encoded_ encoded_id_pwidth_c encoded_id_pwidth_b encoded_id_pwidth_a

id_ RO Ox7 RO Ox7 RO OxB
pwidth_d

RO Ox7

gpio_config_reg2 Fields

I S N )

19:15  |encoded_id_pwidth d | gpecifies the width of GPIO Port D. Ignored because
there is no Port D in the GPIO.

Value Description
0x7 Width (less 1) of 8 bits
0xb Width (less 1) of 12 bits
14:10 fencoded_id_pwidth_c | gpecifies the width of GPIO Port C. Ignored because RO e
there is no Port C in the GPIO.
Value Description
0x7 Width (less 1) of 8 bits
0xb Width (less 1) of 12 bits
9:5  |encoded_id_pwidth b | gpecifies the width of GPIO Port B. Ignored because RO 0x7
there is no Port B in the GPIO.
Value Description
0x7 Width (less 1) of 8 bits
0xb Width (less 1) of 12 bits
Altera FPGA Manager

Corporation

C] Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20FPGA%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54013
2014.06.30 gpio_config_reg1 4-45

B S T 01

encoded_id_pwidth_a | gyecifies the width of GPIO Port A. The value 11
represents the 12-bit width less one.

Value Description
0x7 Width (less 1) of 8 bits
0xb Width (less 1) of 12 bits

gpio_config_reg1

Reports settings of various GPIO configuration parameters

Module Instance Base Address Register Address

fpgamgrregs | OxFF706000 | OxFF706874

Offset: 0x874

Access: RO
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved encoded_id_width
RO Ox1F
15 14 13 12 11 | 10 | 9 8 7 6 5 4 3 | 2 1 | 0
° ) ) - Reserved © - — — — n -
= £ o = = - - - - ] =
| ® c c L (3 (3] (3) (3] . o
o - =) - o | | | | o 1=
- I <] I a [} [ [} [ o =
<% o Q © I - - - - i |
(o] | (] = = ()] (o)} ()] (o)} £ [0}
e © - = = = = = =) -
RO 0OxO0 Q o - - = = c o]
3 RO | o RO | 9 9 9 RO Ox0 |2
3 0x0 RO 0x0 B 3 5 S g
o Oox1 o - Ic - ©
g' g g g g RO Ox2
1§ RO RO RO RO
RO Ox1 Ox1 Ox1 Ox1
0Ox1

gpio_config_reg1 Fields

I S B £

20:16 | encoded_id_width This value is fixed at 32 bits. Ox1F
Value Description
0x1f Width of ID Field
15 gpio_id Provides an ID code value RO 0x0
Value Description
0x0 GPIO ID Code Register Excluded
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add_encoded_params

Fixed to allow the indentification of the Designware
IP component.

Value Description

0x1 Enable IP indentification

13 debounce

The value of this field is fixed to not allow
debouncing of the Port A signals.

Value Description

0x0 Debounce is Disabled

RO

0x0

12 porta_intr

The value of this field is fixed to allow interrupts on
Port A.

Value Description

0x1 Port A Interrupts Enabled

RO

Ox1

8 hw_porta

The value is fixed to enable Port A configuration to
be controlled by software only.

Value Description

0x0  Software Configuration Control Enabled

RO

0x0

7 portd_single_ctl

Indicates the mode of operation of Port D to be
software controlled only. Ignored because there is no
Port D in the GPIO.

Value Description

0x1 Software Enabled Individual Port Control

RO

Ox1

6 portc_single_ctl

Indicates the mode of operation of Port C to be
software controlled only. Ignored because there is no
Port C in the GPIO.

Value Description

0x1  Software Enabled Individual Port Control

RO

Ox1
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portb_single_ctl

Indicates the mode of operation of Port B to be
software controlled only. Ignored because there is no
Port B in the GPIO.

Value Description

0x1  Software Enabled Individual Port Control

4 porta_single ctl

Indicates the mode of operation of Port A to be
software controlled only.

Value Description

0x1 Software Enabled Individual Port Control

RO

Ox1

3:2 num_ports

The value of this register is fixed at one port (Port A).

Value Description
0x0 Number of GPIO Ports = 1

RO

0x0

1:0 apb_data_width

Fixed to support an APB data bus width of 32-bits.

Value Description

0x2 APB Data Width = 32-bits

RO

0x2

Document Revision History

Table 4-2: Document Revision History

I N

June 2014 2014.06.30 Added address maps and register
definitions

February 2014 2014.02.28 Maintenance release

December 2013 2013.12.30 Minor updates.

November 2012 1.3 Minor updates.

June 2012 1.2 Updated the FPGA configura-
tion section.
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May 2012 1.1 « Updated the configuration
schemes table.
» Updated the FPGA configu-
ration section.
o Added address map and
register definitions section.
January 2012 1.0 Initial release.
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The system manager in the hard processor system (HPS) contains memory-mapped control and status
registers (CSRs) and logic to control system level functions as well as other modules in the HPS.

The system manager connects to the following modules in the HPS:

o Direct memory access (DMA) controller

o Ethernet media access controllers (EMACO0 and EMAC1)
» Microprocessor unit (MPU) subsystem

o NAND flash controller

 Secure Digital/MultiMediaCard (SD/MMC) controller

« Quad serial peripheral interface (SPI) flash controller

o USB 2.0 On-The-Go (OTG) controllers (USBO and USB1)
« Watchdog timers

Features of the System Manager

Software accesses the CSRs in the system manager to control and monitor various functions in other HPS
modules that require external control signals. The system manager connects to these modules to perform
the following functions:

« Sends pause signals to pause the watchdog timers when the processors in the MPU subsystem are in
debug mode.

o Selects the EMAC level 3 (L3) master signal options .

 Freezes the I/O pins after the HPS comes out of cold reset and during serial configuration.

o Selects the SD/MMC controller clock options and L3 master signal options.

+ Selects the NAND flash controller bootstrap options and L3 master signal options.

« Selects USB controller L3 master signal options.

+ Provides control over the DMA security settings when the HPS exits from reset.

 Provides boot source and clock source information that can be read during the boot process.
« Provides the capability to enable/disable an interface of signals to the FPGA.

+ Routes parity failure interrupts from the L1 caches to the Global Interrupt Controller.

+ Sends error correction code (ECC) enable signals to all HPS modules with ECC protected RAM.
« Provides the capability to inject errors during testing in the MPU L2 ECC-protected RAM.
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Figure 5-1: System Manager Block Diagram
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The system manager connects to the level 4 bus through a slave interface. The CSRs connect to signals in
the FPGA and also to other HPS modules.
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The system manager consists of the following blocks:
o CSRs—Provide memory-mapped access to control signals and status for the following HPS modules:

« EMACs
« Debug core
« SD/MMC controller
« NAND controller
« USB controllers
o DMA controller
o L3 Interconnect
« ECC and parity interrupt routing to the MPU
o Status information received from other HPS modules
« Register slave interface—provides connected masters access to the CSRs in the system manager.

« Watchdog debug pause—accepts the debug mode status from the MPU subsystem and pauses the L4
watchdog timers.

Functional Description of the System Manager

The system manager serves the following purposes:

» Provides software access to boot configuration and system information

+ Provides software access to control and status signals in other HPS modules

» Provides combined ECC status and interrupt from other HPS modules with ECC-protected RAM
o Enables and disables HPS peripheral interfaces to the FPGA

 Provides eight registers that software can use to pass information between boot stages

Boot Configuration and System Information

The system manager provides boot configuration information through the bootinfo register. The
following information is available to the Boot ROM software:

o Sampled value of the HPS boot select (BSEL) pins

The boot configuration information comes from the HPS BSEL pins. The BSEL signal informs Boot ROM
software which flash device CPUO booted from.

Related Information

Booting and Configuration
For boot and clock source values, refer to the Booting and Configuration appendix in the Cyclone V Device
Handbook, Volume 3.

Additional Module Control

Each module in the HPS has its own CSRs, providing access to the internal state of the module. The
system manager CSRs provide access to additional module state information, enabling additional control
and monitoring. To fully control each module, you must manipulate both the module's own CSRs, and
CSRs in the system manager. This section describes system manager CSR usage for each module.

System Manager Altera Corporation
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DMA Controller

The security state of the DMA controller is controlled by the manager thread security mgr_ns and
interrupt security (irg_ns ) bits of the dma register.

Note: Register bits should be accessed by drivers or user application software only when the DMA master
interface is guaranteed to be inactive.

Related Information
DMA Controller on page 16-1

NAND Flash Controller

The bootstrap control register (nand_bootstrap) modifies the default behavior of the NAND flash
controller after reset. The NAND flash controller samples the register bits when it comes out of reset.

The following bootstrap register bits control configuration of the NAND flash controller:

« Bootstrap inhibit initialization bit (noinit)—inhibits the NAND flash controller from initializing
when coming out of reset, and allows software to program all registers pertaining to device parameters
such as page size and width.

» Bootstrap 512 byte device bit (page512)—informs the NAND flash controller that a NAND flash
device of 512 byte page size is connected to the system.

 Bootstrap inhibit load block 0 page 0 bit (noloadbOp0)—inhibits the NAND flash controller from
loading page 0 of block 0 of the NAND flash device as part of the initialization procedure.

« Bootstrap two row address cycles bit (tworowaddr)—informs the NAND flash controller that only two
ROW address cycles are required instead of the default three row address cycles.

Registers in the system manager control the L3 master ARCACHE and AWCACHE signals. Set the NAND
arcache (arcache) and NAND awcache (awcache) bits of the NAND L3 master AxCACHE register
(13master) to control these selections. These bits define the cache attributes for the master transactions of
the DMA engine in the NAND controller.

Note: Register bits should be accessed only when the master interface is guaranteed to be in an inactive
state.

Related Information
NAND Flash Controller on page 13-1

CAN Controller

The switching between the CAN controller and FPGA interfaces is controlled by the system manager. The
DMA channels can be dedicated to the FPGA or to one of the four CAN interfaces.

Table 5-1: Peripheral Request Interface mapping

DMA Channel Peripheral CAN Controller

channel 0 FPGA 4 CANO interface 1
channel 1 FPGA 5 CANO interface 2
channel 2 FPGA 6 CAN1 interface 1
channel 3 FPGA 7 CAN1 interface 2
Altera System Manager
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The ctrl register controls the mux that selects whether FPGA or CAN connects to one of the DMA
peripherals request interfaces.

Table 5-2: Control Register (ctr1)

Interface Value

FPGA 0x0
CAN 0x1
Related Information

o Peripheral Request Interface on page 16-9

o http://www.altera.com/literature/hb/cyclone-v/hps.html
For more information on the System Manger's registers, refer to the Cyclone V SoC HPS Address Map
and Register Definitions page.

EMAC

The system manager allows software to select either emac_ptp_clk from the Clock Manager or
f2s_ptp_ref_clk from the FPGA fabric as the source of the IEEE 1588 reference clock for each EMAC.

Registers in the system manager control the L3 master ARCACHE and AWCACHE signals. Set the EMAC
arcache, awcache, and arprot, awprot bits to control there signals. These bits define the cache
attributes for the master transactions of the DMA engine in the EMAC controllers.

The app_clk_sel bit determines the source of the clocks for the application clock. The ptp_ref_sel bit
selects if the Timestamp reference is internally or externally generated. Note that EMACO must be set to
Internal Timestamp. The phy_intf_sel bit determines if Out of Reset, GMII (or MII), RGMII or RMII

would be used as the PHY interface.

Note: Register bits should be accessed only when the master interface is guaranteed to be in an inactive
state.

Related Information

+ Clock Manager on page 2-1
For more information, refer to the Clock Manager chapter in the Cyclone V Device Handbook,
Volume 3.

o Ethernet Media Access Controller on page 17-1

USB 2.0 OTG Controller

Registers in the system manager control the HPROT field of the USB master port of the USB 2.0 OTG
Controller.

Note: Register bits should be accessed only when the master interface is guaranteed to be in an inactive
state.

Related Information
USB 2.0 OTG Controller on page 18-1

SD/MMC Controller
Registers in the system manager control the HPROT field of the SD/MMC master port.

System Manager Altera Corporation
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Note: Register bits should be accessed only when the master interface is guaranteed to be in an inactive
state.

The system manager allows software to select the clock’s phase shift for cclk_in_drv and
cclk_in_sample by setting the drive clock phase shift select (drvsel) and sample clock phase shift select
(smplsel) bits of the sdmmc register.

Related Information
SD/MMC Controller on page 14-1

Watchdog Timer

The system manager controls the watchdog timer behavior when the CPUs are in debug mode. The
system manager sends a pause signal to the watchdog timers depending on the setting of the debug mode
bits of the L4 watchdog debug register (wddbg). Each watchdog timer built into the MPU subsystem is
automatically paused when its associated CPU enters debug mode.

Related Information
Watchdog Timer on page 24-1

Boot ROM Code

Registers in the system manager control whether the boot ROM code configures the pin multiplexing for
boot pins after a warm reset. Set the warm-reset-configure-pin-multiplex for boot pins bit (warmrstcfg-
pinmux) of the boot ROM code register to enable or disable this control.

Note: The boot ROM code always configures the pin multiplexing for boot pins after a cold reset.

Registers in the system manager also control whether the boot ROM code configures the I/O pins used
during the boot process after a warm reset. Set the warm reset configure I/Os for boot pins bit
(warmrstcfgio) of the ctrl register to enable or disable this control. By default, the boot ROM code
always configures the I/O pins used by boot after a cold reset.

When CPU1 is released from reset and the boot ROM code is located at the CPU1 reset exception address
(for a typical case), the boot ROM reset handler code reads the address stored in the CPU1 start address
register (cpulstartaddr) and passes control to software at that address.

The preloader state register (initswstate) stores the magic number 0x49535756 written by the preloader
to indicate there is a valid preloader software image in the on-chip RAM.

There can be up to four preloader images stored in flash memory. The (initswlastld) register contains
the index of the preloader's last image that is loaded in the on-chip RAM.

The boot ROM software state register (bootromswstate) is a 32-bit general-purpose register reserved for
the boot ROM.

The following warmram related registers are used to configure the warm reset from on-chip RAM feature.

Table 5-3: The warmram Registers

I N N

Enable Controls whether the boot ROM attempts to boot from

enable .
the contents of the on-chip RAM on a warm reset.
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I N N

datastart

Data start Contains the byte offset of the warm boot CRC validation
region in the on-chip RAM. The offset must be word-
aligned to an integer multiple of four.

length

Length Contains the length in bytes of the region in the on-chip
RAM available for warm boot CRC validation.

execution

Execution offset | Contains the byte offset into the on-chip RAM that the
boot code jumps to if the CRC validation succeeds.

crc

Expected CRC Contains the expected CRC of the region in the on-chip
RAM.

All the registers in the above table must be written by software prior to the warm reset occurring.

The number of wait states applied to the boot ROM's read operation is determined by the wait state bit
(waitstate) of the ctrl register. After the boot process, software might require reading the code in the
boot ROM. If software has changed the clock frequency of the 13_main_clk after reset, an additional wait
state is necessary to access the boot ROM. Set the waitstate bit to add an additional wait state to the read
access of the boot ROM. The enable safe mode warm reset update bit controls whether the wait state bit is
updated during a warm reset.

L3 Interconnect

The System Manager provides remap bits to the L3 Interconnect. These bits can remap the Boot ROM
and the On-chip RAM.

FPGA Interface Enables

The system manager can enable or disable interfaces between the FPGA and HPS. The interfaces must be
disabled when not in use to avoid undefined behavior.

The global interface bit (intf) of the global disable register (gbl) disables all interfaces between the FPGA
and HPS.

Note: Ensure that all interfaces between the FPGA and HPS are inactive before disabling them.

You can set the individual disable register (indiv) to disable the following interfaces between the FPGA
and HPS:

o Reset request interface

o JTAG enable interface

+ 1/O configuration interface

« Boundary scan interface

o Debug interface

o Trace interface

« System Trace Macrocell (STM) interface
o Cross-trigger interface (CTI)

« NAND interface

System Manager Altera Corporation

D Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20System%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54014

5-8 ECC and Parity Control 2014.06.30

o SD/MMC interface
o SPI Master interface
o EMAC interfaces

ECC and Parity Control

The system manager can enable or disable ECC for each of the following HPS modules with ECC-
protected RAM:

e« MPU L2 cache data RAM

« On-chip RAM

o USB 2.0 OTG controller (USB0O and USB1) RAM
« EMAC (EMACO0, EMACI, and EMAC2) RAM

« DMA controller RAM

o CAN controller RAM

o NAND flash controller RAM

e Quad SPI flash controller RAM

e SD/MMC controller RAM

« DDR interfaces

The system manager can inject single-bit or double-bit errors into the MPU L2 ECC memories for testing
purposes. Set the bits in the appropriate memory enable register to inject errors. For example, to inject a
single bit EEC error, set the injs bit of the mpu_ctr]l_12_ecc register.

Note: The injection request is edge-sensitive, meaning that the request is latched on 0 to 1 transitions on
the injection bit. The next time a write operation occurs, the data will be corrupted, containing
either a single or double bit error as selected. When the data is read back, the ECC logic detects the
single or double bit error appropriately. The injection request cannot be cancelled, and the number
of injections is limited to once every 5 MPU cycles.

The system manager can also inject parity failures into the parity-protected RAM in the MPU L2 to test
the parity failure interrupt handler. Set the bits of the parity fail injection register (parityinj) to inject
parity failures.

Note: Injecting parity failures into the parity-protected RAM in the MPU L2 causes the interrupt to be
raised immediately. There is no actual error injected and the data is not corrupted. Furthermore,
there is no need for a memory operation to actually be performed for the interrupt to be raised.

Preloader Handoff Information

The system manager provides eight 32-bit registers to store handoff information between the preloader
and the operating system. The preloader can store any information in these registers. These register
contents have no impact on the state of the HPS hardware. When the operating system kernel boots, it
retrieves the information by reading the preloader to OS handoff information register array. These
registers are reset only by a cold reset.

Clocks

The system manager is driven by a clock generated by the clock manager.
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Related Information
Clock Manager on page 2-1
For more information, refer to the Clock Manager chapter in the Cyclone V Device Handbook, Volume 3.

Resets

The system manager receives two reset signals from the reset manager. The sys_manager_rst_n signal is
driven on a cold or warm reset and the sys_manager_cold_rst_n signal is driven only on a cold reset.
This function allows the system manager to reset some CSR fields on either a cold or warm reset and
others only on a cold reset.

Related Information
Reset Manager on page 3-1

System Manager Address Map and Register Definitions

The address map and register definitions for the HPS-FPGA bridges consist of the following regions:
« System Manager Module

Related Information

+ Introduction to the Hard Processor System
The base addresses of all modules are also listed in the Introduction to the Hard Processor System
chapter in the Cyclone V Device Handbook, Volume 3.

o http://www.altera.com/literature/hb/cyclone-v/hps.html

System Manager Module Address Map

Registers in the System Manager module

Base Address: OxFFDO8000

System Manager Module

Register Offset  Width Acces ResetValue Description
s
siliconidl on page 5- 0x0 32 RO 0x1 Silicon ID1 Register
22
siliconid2 on page 5- 0x4 32 RO 0x0 Silicon ID2 Register
22
wddbg on page 5-23 0x10 32 RW OXF L4 Watchdog Debug Register
bootinfo on page 5-24 0x14 32 RO 0x0 Boot Info Register
hpsi nfo on page 5-26 0x18 32 RO 0x0 HPS Info Register
parityinj on page 5-27 0x1C 32 RW 0x0 Parity Fail Injection Register
System Manager Altera Corporation
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FPGA Interface Group

Register Offset  Width Acces ResetValue Description
s
gbl on page 5-29 0x20 32 RW ox1 Global Disable Register
indiv on page 5-30 0x24 32 RW OXFF Individual Disable Register
modul e on page 5-33 0x28 32 RW 0x0 Module Disable Register

Scan Manager Group

Register Offset  Width Acces ResetValue Description

S

ctrl on page 5-34 0x30 32 RW 0x0 Scan Manager Control Register

Freeze Control Group

Register Offset  Width Acces ResetValue Description
vioctrl on page 5-36 0x40 32 RW 0x0 VIO Control Register
hioctrl on page 5-37 0x50 32 RW OXEO HIO Control Register
src on page 5-40 0x54 32 RW 0x0 Source Register
hwetrl on page 5-40 0x58 32 RW 0x5 Hardware Control Register

EMAC Group
Register Offset  Width Acces ResetValue Description
s
ctrl on page 5-42 0x60 32 RW OxA Control Register
| 3mast er on page 5-43 0x64 32 RW 0x0 EMAC L3 Master AxCACHE
Register

DMA Controller Group

Register Offset  Width Acces ResetValue Description
s
ctrl on page 5-48 0x70 32 RW 0x0 Control Register
persecurity on page 5- 0x74 32 RW 0x0 Peripheral Security Register
49
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Preloader (initial software) Group

Register Offset  Width Acces ResetValue Description

S

handof f on page 5-50 0x80 32 RW 0x0 Preloader to OS Handoff
Information

Boot ROM Code Register Group

Register Offset  Width Acces ResetValue Description
s

ctrl on page 5-51 0xCO 32 RW 0x0 Control Register
cpulstartaddr on page 5- 0xC4 32 RW 0x0 CPUI Start Address Register
53
initswstate on page 5- 0xC8 32 RW 0x0 Preloader (initial software) State
53 Register
initswastld on page 5- 0xCC 32 RW 0x0 Preloader (initial software) Last
54 Image Loaded Register
boot ronswst at e on page 0xDO 32 RW 0x0 Boot ROM Software State Register
5-54

Warm Boot from On-Chip RAM Group

Register Offset  Width Acces ResetValue Description
s
enabl e on page 5-55 OXEO 32 RW 0x0 Enable Register
datastart on page 5-56 OxE4 32 RW 0x0 Data Start Register
I ength on page 5-56 OxE8 32 RW 0x0 Length Register
execution on page 5-57 OxEC 32 RW 0x0 Execution Register
crc on page 5-58 O0xFO 32 RW | OxE763552A [Expected CRC Register

Boot ROM Hardware Register Group

Register Offset  Width Acces ResetValue Description

S

ctrl on page 5-59 0x100 32 RW 0x2 Boot ROM Hardware Control
Register

SDMMC Controller Group

Register Offset  Width Acces ResetValue Description

S

ctrl on page 5-60 0x108 32 RW 0x0 Control Register

System Manager Altera Corporation
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Register Offset  Width Acces ResetValue Description
s
| 3nast er on page 5-61 0x10C 32 RW 0x3 SD/MMC L3 Master HPROT
Register

NAND Flash Controller Register Group

Register Offset  Width Acces ResetValue Description
s
boot strap on page 5-63 0x110 32 RW 0x0 Bootstrap Control Register
| 3mast er on page 5-63 0x114 32 RW 0x0 NAND L3 Master AxCACHE
Register

USB Controller Group

Register Width Acces Reset Value Description

S

| 3mast er on page 5-65 0x118 32 RW OxF USB L3 Master HPROT Register

ECC Management Register Group

Register Offset  Width Acces ResetValue Description
s

| 2 on page 5-68 0x140 32 RW 0x0 L2 Data RAM ECC Enable Register
ocram on page 5-69 0x144 32 RW 0x0 On-chip RAM ECC Enable Register
ush0 on page 5-70 0x148 32 RW 0x0 USB0O RAM ECC Enable Register
usbl on page 5-71 0x14C 32 RW 0x0 USB1 RAM ECC Enable Register
emacO on page 5-72 0x150 32 RW 0x0 EMACO RAM ECC Enable Register
emacl on page 5-73 0x154 32 RW 0x0 EMACI1 RAM ECC Enable Register
dma on page 5-75 0x158 32 RW 0x0 DMA RAM ECC Enable Register
can0 on page 5-76 0x15C 32 RW 0x0 CANO RAM ECC Enable Register
canl on page 5-77 0x160 32 RW 0x0 CAN1 RAM ECC Enable Register
nand on page 5-78 0x164 32 RW 0x0 NAND RAM ECC Enable Register
gspi on page 5-80 0x168 32 RW 0x0 QSPI RAM ECC Enable Register
sdmt on page 5-80 0x16C 32 RW 0x0 SDMMC RAM ECC Enable Register

Pin Mux Control Group

Register Offset  Width Acces ResetValue Description
s
EVMACI @0 on page 5-101 0x400 32 RW 0x0 emac0_tx_clk Mux Selection Register
Altera System Manager
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Register

Offset

Width

Acces

S
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Reset Value

Description

EMACI Ol on page 5-102 0x404 32 RW 0x0 emac0_tx_d0 Mux Selection Register
EMACI @2 on page 5-103 0x408 32 RW 0x0 emac0_tx_d1 Mux Selection Register
EMACI 8 on page 5-103 0x40C 32 RW 0x0 emac0_tx_d2 Mux Selection Register
EMACI O4 on page 5-104 0x410 32 RW 0x0 emac0_tx_d3 Mux Selection Register
EVMACI O5 on page 5-104 0x414 32 RW 0x0 emac0_rx_d0 Mux Selection Register
EMACI 06 on page 5-105 0x418 32 RW 0x0 emac0_mdio Mux Selection Register
EMACI O7 on page 5-105 0x41C 32 RW 0x0 emac0_mdc Mux Selection Register
EMACI 8 on page 5-106 0x420 32 RW 0x0 emac0_rx_ctl Mux Selection Register
EMACI @9 on page 5-107 0x424 32 RW 0x0 emac0_tx_ctl Mux Selection Register
EMACI OL0 on page 5-107 0x428 32 RW 0x0 emac0_rx_clk Mux Selection Register
EVACI O11 on page 5-108 0x42C 32 RW 0x0 emac0_rx_d1 Mux Selection Register
EMACI O12 on page 5-109 0x430 32 RW 0x0 emac0_rx_d2 Mux Selection Register
EVACI O13 on page 5-109 0x434 32 RW 0x0 emac0_rx_d3 Mux Selection Register
EMACI O14 on page 5-110 0x438 32 RW 0x0 emacl_tx_clk Mux Selection Register
EMACI O15 on page 5-110 0x43C 32 RW 0x0 emacl_tx_d0 Mux Selection Register
EMACI O1L6 on page 5-111 0x440 32 RW 0x0 emacl_tx_d1 Mux Selection Register
EVACI O17 on page 5-112 0x444 32 RW 0x0 emacl_tx_ctl Mux Selection Register
EVMACI O18 on page 5-112 0x448 32 RW 0x0 emacl_rx_d0 Mux Selection Register
EMACI O19 on page 5-113 0x44C 32 RW 0x0 emacl_rx_d1 Mux Selection Register
FLASH OO0 on page 5-113 0x450 32 RW 0x0 sdmmc_cmd Mux Selection Register
FLASH Ol on page 5-114 0x454 32 RW 0x0 sdmmc_pwren Mux Selection
Register
FLASH @2 on page 5-115 0x458 32 RW 0x0 sdmmc_d0 Mux Selection Register
FLASH 08 on page 5-115 0x45C 32 RW 0x0 sdmmec_d1 Mux Selection Register
FLASH O4 on page 5-116 0x460 32 RW 0x0 sdmmc_d4 Mux Selection Register
FLASH 05 on page 5-116 0x464 32 RW 0x0 sdmmec_d5 Mux Selection Register
FLASH 06 on page 5-117 0x468 32 RW 0x0 sdmmc_d6 Mux Selection Register
FLASH O7 on page 5-117 0x46C 32 RW 0x0 sdmmc_d7 Mux Selection Register
FLASH 8 on page 5-118 0x470 32 RW 0x0 sdmmc_clk_in Mux Selection
Register

FLASH 09 on page 5-119 0x474 32 RW 0x0 sdmmc_clk Mux Selection Register
FLASH O10 on page 5-119 0x478 32 RW 0x0 sdmmc_d2 Mux Selection Register
FLASH 011 on page 5-120 0x47C 32 RW 0x0 sdmmec_d3 Mux Selection Register
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S
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cv_54014
2014.06.30

Description

GENERALI CO on page 5- 0x480 32 RW 0x0 trace_clk Mux Selection Register
120
GENERALI O1L on page 5- 0x484 32 RW 0x0 trace_d0 Mux Selection Register
121
GENERALI @2 on page 5- 0x488 32 RW 0x0 trace_d1 Mux Selection Register
122
GENERALI O3 on page 5- 0x48C 32 RW 0x0 trace_d2 Mux Selection Register
122
GENERALI O4 on page 5- 0x490 32 RW 0x0 trace_d3 Mux Selection Register
123
GENERALI 05 on page 5- 0x494 32 RW 0x0 trace_d4 Mux Selection Register
123
GENERALI G5 on page 5- 0x498 32 RW 0x0 trace_d5 Mux Selection Register
124
GENERALI O7 on page 5- 0x49C 32 RW 0x0 trace_d6 Mux Selection Register
125
GENERALI O8 on page 5- 0x4A0 32 RW 0x0 trace_d7 Mux Selection Register
125
GENERALI 9 on page 5- Ox4A4 32 RW 0x0 spim0_clk Mux Selection Register
126
GENERALI O10 on page 5- 0x4A8 32 RW 0x0 spim0_mosi Mux Selection Register
126
GENERALI O11 on page 5- O0x4AC 32 RW 0x0 spim0_miso Mux Selection Register
127
GENERALI O12 on page 5- 0x4B0 32 RW 0x0 spim0_ssO Mux Selection Register
128
GENERALI O13 on page 5- 0x4B4 32 RW 0x0 uart0_rx Mux Selection Register
128
GENERALI O14 on page 5- 0x4B8 32 RW 0x0 uart0_tx Mux Selection Register
129
GENERALI O15 on page 5- O0x4BC 32 RW 0x0 i2c0_sda Mux Selection Register
129
GENERALI O16 on page 5- 0x4C0 32 RW 0x0 i2c0_scl Mux Selection Register
130
GENERALI O17 on page 5- 0x4C4 32 RW 0x0 can0_rx Mux Selection Register
131
GENERALI O18 on page 5- 0x4C8 32 RW 0x0 can0_tx Mux Selection Register
131
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Reset Value

5-15

Description

145

GENERALI O19 on page 5- 0x4CC 32 RW 0x0 spis1_clk Mux Selection Register
132

GENERALI C20 on page 5- 0x4D0 32 RW 0x0 spisl_mosi Mux Selection Register
132

GENERALI C21 on page 5- 0x4D4 32 RW 0x0 spisl_miso Mux Selection Register
133

GENERALI Q22 on page 5- 0x4D8 32 RW 0x0 spisl_ssO Mux Selection Register
134

GENERALI C23 on page 5- 0x4DC 32 RW 0x0 uartl_rx Mux Selection Register
134

GENERALI 24 on page 5- Ox4EO 32 RW 0x0 uartl_tx Mux Selection Register
135

GENERALI C25 on page 5- Ox4E4 32 RW 0x0 i2c1_sda Mux Selection Register
135

GENERALI C26 on page 5- Ox4E8 32 RW 0x0 i2c1_scl Mux Selection Register
136

GENERALI C27 on page 5- Ox4EC 32 RW 0x0 spim0_ss0_alt Mux Selection Register
137

M XED1l 0 on page 5-137 0x500 32 RW 0x0 nand_ale Mux Selection Register
M XED1l Ol on page 5-138 0x504 32 RW 0x0 nand_ce Mux Selection Register
M XED1l @2 on page 5-138 0x508 32 RW 0x0 nand_cle Mux Selection Register
M XED1l G3 on page 5-139 0x50C 32 RW 0x0 nand_re Mux Selection Register
M XED1l O4 on page 5-140 0x510 32 RW 0x0 nand_rb Mux Selection Register
M XED1l 6 on page 5-140 0x514 32 RW 0x0 nand_dq0 Mux Selection Register
M XED1I 06 on page 5-141 0x518 32 RW 0x0 nand_dql Mux Selection Register
M XED1lI O7 on page 5-141 0x51C 32 RW 0x0 nand_dq2 Mux Selection Register
M XED1l 08 on page 5-142 0x520 32 RW 0x0 nand_dq3 Mux Selection Register
M XED1l 9 on page 5-143 0x524 32 RW 0x0 nand_dq4 Mux Selection Register
M XED1lI O10 on page 5- 0x528 32 RW 0x0 nand_dq5 Mux Selection Register
143

M XED1I Ol1 on page 5- 0x52C 32 RW 0x0 nand_dq6 Mux Selection Register
144

M XED1I O12 on page 5- 0x530 32 RW 0x0 nand_dq7 Mux Selection Register
144

M XED1l O13 on page 5- 0x534 32 RW 0x0 nand_wp Mux Selection Register
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Offset Width Acces Reset Value

Register

Description

S

M XED1l O14 on page 5- 0x538 32 RW 0x0 nand_we Mux Selection Register
146
M XED1l O15 on page 5- 0x53C 32 RW 0x0 qspi_io0 Mux Selection Register
146
M XED1l O16 on page 5- 0x540 32 RW 0x0 qspi_iol Mux Selection Register
147
M XED1l O17 on page 5- 0x544 32 RW 0x0 qspi_io2 Mux Selection Register
147
M XED1l O18 on page 5- 0x548 32 RW 0x0 qspi_io3 Mux Selection Register
148
M XED1l O19 on page 5- 0x54C 32 RW 0x0 qspi_ssO Mux Selection Register
149
M XED1l Q20 on page 5- 0x550 32 RW 0x0 qpsi_clk Mux Selection Register
149
M XED1l 21 on page 5- 0x554 32 RW 0x0 qspi_ss1 Mux Selection Register
150
M XED2I 0 on page 5-150 0x558 32 RW 0x0 emacl_mdio Mux Selection Register
M XED2| Ol on page 5-151 0x55C 32 RW 0x0 emacl_mdc Mux Selection Register
M XED2I @2 on page 5-152 0x560 32 RW 0x0 emacl_tx_d2 Mux Selection Register
M XED2| O3 on page 5-152 0x564 32 RW 0x0 emacl_tx_d3 Mux Selection Register
M XED2| O4 on page 5-153 0x568 32 RW 0x0 emacl_rx_clk Mux Selection Register
M XED2| O5 on page 5-153 0x56C 32 RW 0x0 emacl_rx_ctl Mux Selection Register
M XED2| 06 on page 5-154 0x570 32 RW 0x0 emacl_rx_d2 Mux Selection Register
M XED2| O7 on page 5-155 0x574 32 RW 0x0 emacl_rx_d3 Mux Selection Register
GPLI NVMUX48 on page 5- 0x578 32 RW 0x0 GPIO/LoanlO 48 Input Mux
155 Selection Register
GPLI NMUX49 on page 5- 0x57C 32 RW 0x0 GPIO/LoanlO 49 Input Mux
156 Selection Register
GPLI NMUX50 on page 5- 0x580 32 RW 0x0 GPIO/LoanlO 50 Input Mux
156 Selection Register
GPLI NMUX51 on page 5- 0x584 32 RW 0x0 GPIO/LoanlO 51 Input Mux
157 Selection Register
GPLI NMUX52 on page 5- 0x588 32 RW 0x0 GPIO/LoanlO 52 Input Mux
157 Selection Register
GPLI NMUX53 on page 5- 0x58C 32 RW 0x0 GPIO/LoanlO 53 Input Mux
158 Selection Register
GPLI NMUX54 on page 5- 0x590 32 RW 0x0 GPIO/LoanlO 54 Input Mux
159 Selection Register
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Reset Value

5-17

Description

GPLI NMUX55 on page 5- 0x594 32 RW 0x0 GPIO/LoanlO 55 Input Mux

159 Selection Register

GPLI NMUX56 on page 5- 0x598 32 RW 0x0 GPIO/LoanlO 56 Input Mux

160 Selection Register

GPLI NMUX57 on page 5- 0x59C 32 RW 0x0 GPIO/LoanlO 57 Input Mux

160 Selection Register

GPLI NMUX58 on page 5- 0x5A0 32 RW 0x0 GPIO/LoanlO 58 Input Mux

161 Selection Register

GPLI NMUX59 on page 5- 0x5A4 32 RW 0x0 GPIO/LoanlO 59 Input Mux

161 Selection Register

GPLI NMUX60 on page 5- 0x5A8 32 RW 0x0 GPIO/LoanlO 60 Input Mux

162 Selection Register

GPLI NMUX61 on page 5- OX5AC 32 RW 0x0 GPIO/LoanlO 61 Input Mux

162 Selection Register

GPLI NMUX62 on page 5- 0x5B0 32 RW 0x0 GPIO/LoanlO 62 Input Mux

163 Selection Register

GPLI NMUX63 on page 5- 0x5B4 32 RW 0x0 GPIO/LoanlO 63 Input Mux

164 Selection Register

GPLI NMUX64 on page 5- 0x5B8 32 RW 0x0 GPIO/LoanlO 64 Input Mux

164 Selection Register

GPLI NMUX65 on page 5- 0x5BC 32 RW 0x0 GPIO/LoanlO 65 Input Mux

165 Selection Register

GPLI NMUX66 on page 5- 0x5C0 32 RW 0x0 GPIO/LoanlO 66 Input Mux

165 Selection Register

GPLI NMUX67 on page 5- 0x5C4 32 RW 0x0 GPIO/LoanlO 67 Input Mux

166 Selection Register

GPLI NMUX68 on page 5- 0x5C8 32 RW 0x0 GPIO/LoanlO 68 Input Mux

166 Selection Register

GPLI NMUX69 on page 5- 0x5CC 32 RW 0x0 GPIO/LoanlO 69 Input Mux

167 Selection Register

GPLI NMUX70 on page 5- 0x5D0 32 RW 0x0 GPIO/LoanlO 70 Input Mux

167 Selection Register

GPLMUXO on page 5-168 0x5D4 32 RW 0x0 GPIO/LoanlO 0 Output/Output
Enable Mux Selection Register

GPLMUX1 on page 5-169 0x5D8 32 RW 0x0 GPIO/LoanlO 1 Output/Output
Enable Mux Selection Register

GPLMUX2 on page 5-169 0x5DC 32 RW 0x0 GPIO/LoanlO 2 Output/Output
Enable Mux Selection Register
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Register Offset  Width Acces ResetValue Description

S

GPLMUX3 on page 5-170 OX5E0 32 RW 0x0 GPIO/LoanlO 3 Output/Output
Enable Mux Selection Register

GPLMUX4 on page 5-170 OX5E4 32 RW 0x0 GPIO/LoanlO 4 Output/Output
Enable Mux Selection Register

GPLMUX5 on page 5-171 OX5E8 32 RW 0x0 GPIO/LoanIO 5 Output/Output
Enable Mux Selection Register

GPLMUX6 on page 5-171 OX5EC 32 RW 0x0 GPIO/LoanlO 6 Output/Output
Enable Mux Selection Register

GPLMUX7 on page 5-172 OX5F0 32 RW 0x0 GPIO/LoanlO 7 Output/Output
Enable Mux Selection Register

GPLMUX8 on page 5-173 Ox5F4 32 RW 0x0 GPIO/LoanlO 8 Output/Output
Enable Mux Selection Register

GPLMUX9 on page 5-173 OX5F8 32 RW 0x0 GPIO/LoanlO 9 Output/Output
Enable Mux Selection Register

GPLMUX10 on page 5-174 OX5FC 32 RW 0x0 GPIO/LoanlO 10 Output/Output
Enable Mux Selection Register

GPLMUX11 on page 5-174 0x600 32 RW 0x0 GPIO/LoanlO 11 Output/Output
Enable Mux Selection Register

GPLMUX12 on page 5-175 0x604 32 RW 0x0 GPIO/LoanlO 12 Output/Output
Enable Mux Selection Register

GPLMUX13 on page 5-176 0x608 32 RW 0x0 GPIO/LoanlO 13 Output/Output
Enable Mux Selection Register

GPLMUX14 on page 5-176 0x60C 32 RW 0x0 GPIO/LoanlO 14 Output/Output
Enable Mux Selection Register

GPLMUX15 on page 5-177 0x610 32 RW 0x0 GPIO/LoanlO 15 Output/Output
Enable Mux Selection Register

GPLMUX16 on page 5-177 0x614 32 RW 0x0 GPIO/LoanlO 16 Output/Output
Enable Mux Selection Register

GPLMUX17 on page 5-178 0x618 32 RW 0x0 GPIO/LoanlO 17 Output/Output
Enable Mux Selection Register

GPLMUX18 on page 5-179 0x61C 32 RW 0x0 GPIO/LoanlO 18 Output/Output
Enable Mux Selection Register

GPLMUX19 on page 5-179 0x620 32 RW 0x0 GPIO/LoanlO 19 Output/Output
Enable Mux Selection Register

GPLMUX20 on page 5-180 0x624 32 RW 0x0 GPIO/LoanlO 20 Output/Output
Enable Mux Selection Register

GPLMUX21 on page 5-180 0x628 32 RW 0x0 GPIO/LoanlO 21 Output/Output
Enable Mux Selection Register
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Register Offset  Width Acces ResetValue Description

S

GPLMUX22 on page 5-181 0x62C 32 RW 0x0 GPIO/LoanlO 22 Output/Output
Enable Mux Selection Register

GPLMUX23 on page 5-182 0x630 32 RW 0x0 GPIO/LoanlO 23 Output/Output
Enable Mux Selection Register

GPLMUX24 on page 5-182 0x634 32 RW 0x0 GPIO/LoanlO 24 Output/Output
Enable Mux Selection Register

GPLMUX25 on page 5-183 0x638 32 RW 0x0 GPIO/LoanlO 25 Output/Output
Enable Mux Selection Register

GPLMUX26 on page 5-183 0x63C 32 RW 0x0 GPIO/LoanlO 26 Output/Output
Enable Mux Selection Register

GPLMUX27 on page 5-184 0x640 32 RW 0x0 GPIO/LoanlO 27 Output/Output
Enable Mux Selection Register

GPLMUX28 on page 5-185 0x644 32 RW 0x0 GPIO/LoanlO 28 Output/Output
Enable Mux Selection Register

GPLMUX29 on page 5-185 0x648 32 RW 0x0 GPIO/LoanlIO 29 Output/Output
Enable Mux Selection Register

GPLMUX30 on page 5-186 0x64C 32 RW 0x0 GPIO/LoanIO 30 Output/Output
Enable Mux Selection Register

GPLMUX31 on page 5-186 0x650 32 RW 0x0 GPIO/LoanlO 31 Output/Output
Enable Mux Selection Register

GPLMUX32 on page 5-187 0x654 32 RW 0x0 GPIO/LoanlO 32 Output/Output
Enable Mux Selection Register

GPLMUX33 on page 5-188 0x658 32 RW 0x0 GPIO/LoanlO 33 Output/Output
Enable Mux Selection Register

GPLMUX34 on page 5-188 0x65C 32 RW 0x0 GPIO/LoanlO 34 Output/Output
Enable Mux Selection Register

GPLMUX35 on page 5-189 0x660 32 RW 0x0 GPIO/LoanlIO 35 Output/Output
Enable Mux Selection Register

GPLMUX36 on page 5-189 0x664 32 RW 0x0 GPIO/LoanlO 36 Output/Output
Enable Mux Selection Register

GPLMUX37 on page 5-190 0x668 32 RW 0x0 GPIO/LoanlO 37 Output/Output
Enable Mux Selection Register

GPLMUX38 on page 5-191 0x66C 32 RW 0x0 GPIO/LoanlO 38 Output/Output
Enable Mux Selection Register

GPLMUX39 on page 5-191 0x670 32 RW 0x0 GPIO/LoanlO 39 Output/Output
Enable Mux Selection Register

GPLMUX40 on page 5-192 0x674 32 RW 0x0 GPIO/LoanlO 40 Output/Output
Enable Mux Selection Register
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Register Offset  Width Acces ResetValue Description

S

GPLMJUX41 on page 5-192 0x678 32 RW 0x0 GPIO/LoanlO 41 Output/Output
Enable Mux Selection Register

GPLMUX42 on page 5-193 0x67C 32 RW 0x0 GPIO/LoanlO 42 Output/Output
Enable Mux Selection Register

GPLMUX43 on page 5-194 0x680 32 RW 0x0 GPIO/LoanlO 43 Output/Output
Enable Mux Selection Register

GPLMUX44 on page 5-194 0x684 32 RW 0x0 GPIO/LoanlO 44 Output/Output
Enable Mux Selection Register

GPLMUX45 on page 5-195 0x688 32 RW 0x0 GPIO/LoanlO 45 Output/Output
Enable Mux Selection Register

GPLMUX46 on page 5-195 0x68C 32 RW 0x0 GPIO/LoanlO 46 Output/Output
Enable Mux Selection Register

GPLMUX47 on page 5-196 0x690 32 RW 0x0 GPIO/LoanlO 47 Output/Output
Enable Mux Selection Register

GPLMUX48 on page 5-197 0x694 32 RW 0x0 GPIO/LoanlO 48 Output/Output
Enable Mux Selection Register

GPLMUX49 on page 5-197 0x698 32 RW 0x0 GPIO/LoanlIO 49 Output/Output
Enable Mux Selection Register

GPLMUX50 on page 5-198 0x69C 32 RW 0x0 GPIO/LoanlO 50 Output/Output
Enable Mux Selection Register

GPLMUX51 on page 5-198 OX6A0 32 RW 0x0 GPIO/LoanlO 51 Output/Output
Enable Mux Selection Register

GPLMUX52 on page 5-199 0x6A4 32 RW 0x0 GPIO/LoanlO 52 Output/Output
Enable Mux Selection Register

GPLMUX53 on page 5-200 OX6A8 32 RW 0x0 GPIO/LoanlO 53 Output/Output
Enable Mux Selection Register

GPLMUX54 on page 5-200 OX6AC 32 RW 0x0 GPIO/LoanlO 54 Output/Output
Enable Mux Selection Register

GPLMUX55 on page 5-201 0x6B0 32 RW 0x0 GPIO/LoanlO 55 Output/Output
Enable Mux Selection Register

GPLMUX56 on page 5-201 0x6B4 32 RW 0x0 GPIO/LoanlO 56 Output/Output
Enable Mux Selection Register

GPLMUX57 on page 5-202 0x6B8 32 RW 0x0 GPIO/LoanlIO 57 Output/Output
Enable Mux Selection Register

GPLMUX58 on page 5-203 0x6BC 32 RW 0x0 GPIO/LoanlO 58 Output/Output
Enable Mux Selection Register

GPLMUX59 on page 5-203 0x6C0 32 RW 0x0 GPIO/LoanlO 59 Output/Output
Enable Mux Selection Register
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s

GPLMUX60 on page 5-204 0x6C4 32 RW 0x0 GPIO/LoanlO 60 Output/Output
Enable Mux Selection Register

GPLMUX61 on page 5-204 0x6C8 32 RW 0x0 GPIO/LoanlO 61 Output/Output
Enable Mux Selection Register

GPLMUX62 on page 5-205 0x6CC 32 RW 0x0 GPIO/LoanlO 62 Output/Output
Enable Mux Selection Register

GPLMUX63 on page 5-206 0x6D0 32 RW 0x0 GPIO/LoanlO 63 Output/Output
Enable Mux Selection Register

GPLMUX64 on page 5-206 0x6D4 32 RW 0x0 GPIO/LoanlO 64 Output/Output
Enable Mux Selection Register

GPLMUX65 on page 5-207 0x6D8 32 RW 0x0 GPIO/LoanlO 65 Output/Output
Enable Mux Selection Register

GPLMUX66 on page 5-207 0x6DC 32 RW 0x0 GPIO/LoanlO 66 Output/Output
Enable Mux Selection Register

GPLMUX67 on page 5-208 OX6EO0 32 RW 0x0 GPIO/LoanlO 67 Output/Output
Enable Mux Selection Register

GPLMUX68 on page 5-209 OX6E4 32 RW 0x0 GPIO/LoanlO 68 Output/Output
Enable Mux Selection Register

GPLMUX69 on page 5-209 OX6E8 32 RW 0x0 GPIO/LoanlO 69 Output/Output
Enable Mux Selection Register

GPLMUX70 on page 5-210 OX6EC 32 RW 0x0 GPIO/LoanlIO 70 Output/Output
Enable Mux Selection Register

NANDUSEFPGA on page 5- 0x6F0 32 RW 0x0 Select source for NAND signals (HPS

210 Pins or FPGA Interface)

RGM | 1USEFPGA on page 5- | Ox6F8 32 RW 0x0 Select source for RGMII1 signals

211 (HPS Pins or FPGA Interface)

| 2C0USEFPGA on page 5- 0x704 32 RW 0x0 Select source for I12CO0 signals (HPS

212 Pins or FPGA Interface)

RGM | OUSEFPGA on page 5- 0x714 32 RW 0x0 Select source for RGMIIO signals

212 (HPS Pins or FPGA Interface)

| 2C3USEFPGA on page 5- 0x724 32 RW 0x0 Select source for 12C3 signals (HPS

213 Pins or FPGA Interface)

| 2C2USEFPGA on page 5- 0x728 32 RW 0x0 Select source for 12C2 signals (HPS

213 Pins or FPGA Interface)

| 2C1LUSEFPGA on page 5- 0x72C 32 RW 0x0 Select source for 12C1 signals (HPS

214 Pins or FPGA Interface)

SPI MLUSEFPGA on page 5- 0x730 32 RW 0x0 Select source for SPIM1 signals (HPS

214 Pins or FPGA Interface)
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5-22 siliconid1 2

2014.06.30
Register Offset  Width Acces ResetValue Description
s
SPI MDUSEFPGA on page 5- 0x738 32 RW 0x0 Select source for SPIMO signals (HPS
215 Pins or FPGA Interface)
siliconid1

Specifies Silicon ID and revision number.

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFD08000
Offset: 0x0
Access: RO
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
id
RO 0x0
15|14|13|12|11|10|9|8|7|6|S|4|3|2|1|0
rev
RO Ox1

siliconid1 Fields

I N T L
RO 0x0

3L1:16  id Silicon ID
Value Description
0x0  HPS in Cyclone V and Arria V SoC FPGA
devices
15:0  |rev Silicon revision number. RO Ox1
Value Description
0x1 Revision 1
siliconid2

Reserved for future use.

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD08004
Offset: 0x4
Access: RO
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2014.06.30 wddbg 5-23
Bit Fields
31 30 29 28 27 26 25 2 23 2 21 20 19 18 17 16
rsv
RO 0X0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
rsv
RO 0X0

siliconid2 Fields

Co [t ompin [ hes | e |
31:0 rsv ’ RO ’ 0x0

Reserved for future use.

wddbg

Controls the behavior of the L4 watchdogs when the CPUs are in debug mode. These control registers are
used to drive the pause input signal of the L4 watchdogs. Note that the watchdogs built into the MPU
automatically are paused when their associated CPU enters debug mode. Only reset by a cold reset.

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD08010

Offset: 0x10

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4 3|2 1|0
Reserved mode_1 mode_0
RW 0x3 RW 0x3
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S bootinfo 2014.06.30
wddbg Fields
I S S = [
mode_1 Controls behavior of L4 watchdog when CPUs in
debug mode. Field array index matches L4 watchdog
index.
Value Description
0x0  Continue normal operation ignoring debug
mode of CPUs
0x1  Pause normal operation only if CPUO is in
debug mode
0x2  Pause normal operation only if CPU1 is in
debug mode
0x3  Pause normal operation if CPUO or CPU1 is
in debug mode
1.0  mode_0O Controls behavior of L4 watchdog when CPUs in u e
debug mode. Field array index matches L4 watchdog
index.
Value Description
0x0  Continue normal operation ignoring debug
mode of CPUs
0x1  Pause normal operation only if CPUO is in
debug mode
0x2  Pause normal operation only if CPU1 is in
debug mode
0x3  Pause normal operation if CPUO or CPU1 is
in debug mode
bootinfo

Provides access to boot configuration information.

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD08014

Offset: 0x14

Access: RO
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Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 | 14 | 13 | 12 | 11 | 10 9 | 8 7 | 6 | 5 4 | 3 2 | 1 | 0
Reserved pincsel pinbsel csel bsel
RO 0xO RO 0x0 RO 0xO0 RO 0xO

bootinfo Fields

B S S S Y A

pincsel Specifies the sampled value of the HPS CSEL pins.
The value of HPS CSEL pins are sampled upon
deassertion of cold reset.

75 pinbsel Specifies the sampled value of the HPS BSEL pins. e 0x0
The value of HPS BSEL pins are sampled upon
deassertion of cold reset.

4:3 csel RO 0x0

The clock select field specifies clock information for
booting. The clock select encoding is a function of the
CSEL value. The clock select field is read by the Boot
ROM code on a cold or warm reset when booting
from a flash device to get information about how to
setup the HPS clocking to boot from the specified
clock device. The encoding of the clock select field is
specified by the enum associated with this field. The
HPS CSEL pins value are sampled upon deassertion
of cold reset.

Value Description

0x0  QSPI device clock is oscl_clk divided by 4,
SD/MMC device clock is oscl_clk divided by
4, NAND device operation is osc1_clk
divided by 25

0x1  QSPI device clock is oscl_clk divided by 2,
SD/MMC device clock is oscl_clk divided by
1, NAND device operation is osc1_clk
multiplied by 20/25

0x2  QSPI device clock is oscl_clk divided by 1,
SD/MMC device clock is oscl_clk divided by
2, NAND device operation is oscl_clk
multiplied by 10/25

0x3  QSPI device clock is oscl_clk multiplied by 2,
SD/MMC device clock is oscl_clk divided by
4, NAND device operation is osc1_clk
multiplied by 5/25
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bsel

The boot select field specifies the boot source. It is
read by the Boot ROM code on a cold or warm reset
to determine the boot source. The HPS BSEL pins
value are sampled upon deassertion of cold reset.

Value Description

0x0 Reserved

0x1 FPGA (HPS2FPGA Bridge)

0x2 NAND Flash (1.8v)

0x3 NAND Flash (3.0v)

0x4 SD/MMC External Transceiver (1.8v)
0x5 SD/MMC Internal Transceiver (3.0v)
0x6 QSPI Flash (1.8v)

0x7 QSPI Flash (3.0v)

hpsinfo

Provides information about the HPS capabilities.

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD08018
Offset: 0x18
Access: RO
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2 1 0
Reserved can | o
RO |5
0x0 | ©
«
=
o
RO 0xO
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hpsinfo Fields

I S T £

Indicates if CANO and CAN1 controllers are available
or not.
Value Description
0x0 CANO and CANI are not available.
0x1 CANO and CANI are available.

0 dualcore Indicates if CPU1 is available in MPU or not. RO 0x0
Value Description
0x0  Not dual-core (only CPUOQ available).
0x1  Is dual-core (CPUO and CPU1 both
available).
parityinj

Inject parity failures into the parity-protected RAMs in the MPU. Allows software to test the parity failure
interrupt handler. The field array index corresponds to the CPU index. All fields are reset by a cold or

warm reset.
Module Instance Base Address Register Address
sysmgr | OxFFD0O8000 | OxFFD0801C

Offset: 0x1C

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
7 ° 7 ° 7 ° - ° 7 ° 7 ° 7 ° ) °
Q Q Qo Qo o o (1] © o) o) S A [e)] ()] © ©
@ @ 2 2 3 @ - s = = o @ & & 8 s
o 8 S = Y s & © v o o ) b s & =
= = RW RW | = i= 3 3 £ = 2 3 3 3 3 3
RURUXC OF% 0x0 [ 0x0 | Rw | Rw [T [T, g g S 3 RW | Rw ﬁRw URW 0x0
ox0 | ox0 [ 0| o RW RW RW RW 0x0 | ox0 | St0 >
0x0 0x0 0x0 0x0
parityinj Fields

B S O 01

btac_1 If 1, injecting parity error to BTAC RAM.The field
array index corresponds to the CPU index.
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btac 0

If 1, injecting parity error to BTAC RAM.The field
array index corresponds to the CPU index.

13

ghb_1

If 1, injecting parity error to GHB RAM.The field
array index corresponds to the CPU index.

RwW

0x0

12

ghb_0

If 1, injecting parity error to GHB RAM.The field
array index corresponds to the CPU index.

RW

0x0

11

ictag_1

If 1, injecting parity error to Instruction Cache Tag
RAM.The field array index corresponds to the CPU
index.

RwW

0x0

10

ictag_ 0

If 1, injecting parity error to Instruction Cache Tag
RAM.The field array index corresponds to the CPU
index.

RW

0x0

icdata_1

If 1, injecting parity error to Instruction Cache Data
RAM.The field array index corresponds to the CPU
index.

Rw

0x0

icdata_0

If 1, injecting parity error to Instruction Cache Data
RAM.The field array index corresponds to the CPU
index.

Rw

0x0

maintlb_1

If 1, injecting parity error to Main TLB RAM.The
field array index corresponds to the CPU index.

Rw

0x0

maintlb_0

If 1, injecting parity error to Main TLB RAM.The
field array index corresponds to the CPU index.

Rw

0x0

dcouter_1

If 1, injecting parity error to Data Cache Outer
RAM.The field array index corresponds to the CPU
index.

Rw

0x0

dcouter_O

If 1, injecting parity error to Data Cache Outer
RAM.The field array index corresponds to the CPU
index.

RW

0x0

dctag_1

If 1, injecting parity error to Data Cache Tag
RAM.The field array index corresponds to the CPU
index.

RwW

0x0

dctag_O

If 1, injecting parity error to Data Cache Tag
RAM.The field array index corresponds to the CPU
index.

RW

0x0
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RECH = = W= ==
dcdata_1

If 1, injecting parity error to Data Cache Data
RAM.The field array index corresponds to the CPU
index.

0 dcdata O RW 0x0

If 1, injecting parity error to Data Cache Data
RAM.The field array index corresponds to the CPU
index.

FPGA Interface Group Register Descriptions
Registers used to enable/disable interfaces between the FPGA and HPS. Required for either of the
following situations:[list][*]Interfaces that cannot be disabled by putting an HPS module associated with
the interface into reset.[*]HPS modules that accept signals from the FPGA fabric and those signals might
interfere with the normal operation of the module.[/list]. All registers are only reset by a cold reset (ignore
warm reset).

Offset: 0x20
gbl on page 5-29
Used to disable all interfaces between the FPGA and HPS.

indiv on page 5-30
Used to disable individual interfaces between the FPGA and HPS.

module on page 5-33
Used to disable signals from the FPGA fabric to individual HPS modules.

gbl
Used to disable all interfaces between the FPGA and HPS.

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD08020

Offset: 0x20

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|S|4|3|2|1 0
Reserved intf
RW Ox1
System Manager Altera Corporation
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intf

Used to disable all interfaces between the FPGA and
HPS. Software must ensure that all interfaces between
the FPGA and HPS are inactive before disabling

them.

Value
0x0

0x1

disabled.

Interfaces between FPGA and HPS are not all
disabled. Interfaces can be indivdually
disabled by putting the HPS module
associated with the interface in reset using
registers in the Reset Manager or by using
registers in this register group of the System
Manager for interfaces without an associated

module.

Description
All interfaces between FPGA and HPS are

cv_54014
2014.06.30

indiv
Used to disable individual interfaces between the FPGA and HPS.

Module Instance Base Address Register Address

| OxFFDO8000

sysmgr | OxFFD08024
Offset: 0x24
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8 7 6 5 4 3 2 1 0
Reserved - - ° [ - - - -
- - 9] - - - i -
= = g = = = = =
() 4= Q (] c o = o
I~ c (7] Q ] - [ [0}
| (0] [0 (] (8] (o)} ()] -
- > o = 7)) - Iod -
5|2 O L - P
o 1 S| RW | Rw ox1
o Ox1 Ox1
RW RW RW 0x1
Ox1 Ox1
Ox1
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crosstrigintf

Used to disable the FPGA Fabric from sending
triggers to HPS debug logic. Note that this doesn't
prevent the HPS debug logic from sending triggers to
the FPGA Fabric.
Value Description
0x0 FPGA Fabric cannot send triggers.

0x1 FPGA Fabric can send triggers.

6 stmeventintf

Used to disable the STM event interface. This
interface allows logic in the FPGA fabric to trigger
events to the STM debug module in the HPS.

Value Description

0x0 STM event interface is disabled. Logic in the
FPGA fabric cannot trigger STM events.

0x1  STM event interface is enabled. Logic in the
FPGA fabric can trigger STM events.

RW Ox1

4 traceintf

Used to disable the trace interface. This interface
allows the HPS debug logic to send trace data to logic
in the FPGA fabric.

Value Description

0x0  Trace interface is disabled. HPS debug logic
cannot send trace data to the FPGA fabric.

0x1  Trace interface is enabled. Other registers in
the HPS debug logic must be programmmed
to actually send trace data to the FPGA
fabric.

RwW Ox1
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indiv

bscanintf

Used to disable the boundary-scan interface. This
interface allows the FPGA JTAG TAP controller to
execute boundary-scan instructions such as
SAMPLE/PRELOAD, EXTEST, and HIGHZ. The
boundary-scan interface must be enabled before
attempting to send the boundary-scan instructions to
the FPGA JTAG TAP controller.

Value Description

0x0  Boundary-scan interface is disabled.
Execution of boundary-scan instructions in
the FPGA JTAG TAP controller is
unsupported and produces undefined results.

0x1  Boundary-scan interface is enabled.
Execution of the boundary-scan instructions
in the FPGA JTAG TAP controller is

supported.

cv_54014

2014.06.30

s L

configiointf

Used to disable the CONFIG_IO interface. This
interface allows the FPGA JTAG TAP controller to
execute the CONFIG_IO instruction and configure
all device I/Os (FPGA and HPS). This is typically
done before executing boundary-scan instructions.
The CONFIG_IO interface must be enabled before
attempting to send the CONFIG_IO instruction to
the FPGA JTAG TAP controller.

Value Description

0x0 CONFIG_IO interface is disabled. Execution
of the CONFIG _IO instruction in the FPGA
JTAG TAP controller is unsupported and
produces undefined results.

0x1 CONFIG_IO interface is enabled. Execution
of the CONFIG _IO instruction in the FPGA
JTAG TAP controller is supported.

Rw Ox1

Jjtagenintf

Used to disable the JTAG enable interface. This
interface allows logic in the FPGA fabric to disable
the HPS JTAG operation.

Value Description

0x0 JTAG enable interface is disabled. Logic in
the FPGA fabric cannot disable the HPS
JTAG.

0x1 JTAG enable interface is enabled. Logic in
the FPGA fabric can disable the HPS JTAG.

RwW

Ox1
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rstreqintf Used to disable the reset request interface. This

interface allows logic in the FPGA fabric to request
HPS resets. This field disables the following reset
request signals from the FPGA fabric to HPS:[list]
[*]1f2h_cold_rst_req_n - Triggers a cold reset of the
HPS[*]f2h_warm_rst_req_n - Triggers a warm reset
of the HPS[*]f2h_dbg_rst_req_n - Triggers a debug
reset of the HPS|/list]

Value Description

0x0  Reset request interface is disabled. Logic in
the FPGA fabric cannot reset the HPS.

0x1  Reset request interface is enabled. Logic in
the FPGA fabric can reset the HPS.

module
Used to disable signals from the FPGA fabric to individual HPS modules.

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD08028

Offset: 0x28

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4 3 2 1|0
Reserved = o, 3
& 8 2
e 1<) Q
(0] Q 8
RW RW o
0ox0 0x0
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module Fields
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emac_1 Used to disable signals from the FPGA fabric to the
EMAC modules that could potentially interfere with
their normal operation. The array index corresponds
to the EMAC module instance.

Value Description

0x0  Signals from FPGA fabric cannot affect
operation of the EMAC module.

0x1  Signals from FPGA fabric can potentially
affect operation of the EMAC module.

2 e 0 Used to disable signals from the FPGA fabric to the R o
EMAC modules that could potentially interfere with
their normal operation. The array index corresponds
to the EMAC module instance.

Value Description

0x0  Signals from FPGA fabric cannot affect
operation of the EMAC module.

0x1  Signals from FPGA fabric can potentially
affect operation of the EMAC module.

Scan Manager Group Register Descriptions
Registers related to the Scan Manager that aren't located inside the Scan Manager itself.

Offset: 0x30

ctrl on page 5-34
Controls behaviors of Scan Manager not controlled by registers in the Scan Manager itself.

ctrl
Controls behaviors of Scan Manager not controlled by registers in the Scan Manager itself.

Module Instance Base Address Register Address

sysmgr | OxFFDO8000 | OxFFD08030

Offset: 0x30

Access: RW
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Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2|1 0
Reserved c
)
IS
#
@
(o))
o
=
RW 0x0
ctrl Fields

I S O N

fpgajtagen Controls whether FPGA JTAG pins or Scan Manager
drives JTAG signals to the FPGA. Only reset by a cold
reset (ignores warm reset).

Value Description

0x0 FPGA JTAG pins drive JTAG signals to
FPGA

0x1  Scan Manager drives JTAG signals to FPGA

Freeze Control Group Register Descriptions

Registers used to generate HPS IO freeze signals. All registers are only reset by a cold reset (ignore warm
reset).

Offset: 0x40

vioctrl on page 5-36

Used to drive freeze signals to HPS VIO banks. The register array index corresponds to the freeze channel.
Freeze channel 0 provides freeze signals to VIO bank 0 and 1. Freeze channel 1 provides freeze signals to
VIO bank 2 and 3. Only drives freeze signals when SRC.VIOL1 is set to SW. Freeze channel 2 provides
freeze signals to VIO bank 4. All fields are only reset by a cold reset (ignore warm reset). The following
equation determines when the weak pullup resistor is enabled: enabled = ~wkpullup | (CFF & cfg &
tristate) where CFF is the value of weak pullup as set by IO configuration

hioctrl on page 5-37

Used to drive freeze signals to HPS HIO bank (DDR SDRAM). All fields are only reset by a cold reset
(ignore warm reset). The following equation determines when the weak pullup resistor is enabled: enabled
= ~wkpullup | (CFF & cfg & tristate) where CFF is the value of weak pullup as set by IO configuration

src on page 5-40

Contains register field to choose between software state machine (vioctrl array index [1] register) or
hardware state machine in the Freeze Controller as the freeze signal source for VIO channel 1. All fields
are only reset by a cold reset (ignore warm reset).
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hwectrl on page 5-40
Activate freeze or thaw operations on VIO channel 1 (HPS IO bank 2 and bank 3) and monitor for

completeness and the current state. These fields interact with the hardware state machine in the Freeze
Controller. These fields can be accessed independent of the value of SRC1.VIO1 although they only have
an effect on the VIO channel 1 freeze signals when SRC1.VIOL is setup to have the hardware state
machine be the freeze signal source. All fields are only reset by a cold reset (ignore warm reset).

vioctrl

Used to drive freeze signals to HPS VIO banks. The register array index corresponds to the freeze channel.
Freeze channel 0 provides freeze signals to VIO bank 0 and 1. Freeze channel 1 provides freeze signals to
VIO bank 2 and 3. Only drives freeze signals when SRC.VIO1 is set to SW. Freeze channel 2 provides
freeze signals to VIO bank 4. All fields are only reset by a cold reset (ignore warm reset). The following
equation determines when the weak pullup resistor is enabled: enabled = ~wkpullup | (CFF & cfg &
tristate) where CFF is the value of weak pullup as set by IO configuration

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFD08040

Offset: 0x40

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5 4 3 2 1 0
Reserved slew | o ) o cfg
RW |2 = = RW 0x0
0x0 = 15 <
o - >
¥ |5 |0
RW RW OF%
0x0 0x0
vioctrl Fields

I S S 01 A

slew Controls IO slew-rate

Value Description
0x0  Slew-rate forced to slow.

0x1  Slew-rate controlled by IO configuration.
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wkpul lup

5-37

Controls weak pullup resistor

Value Description
0x0  Weak pullup resistor enabled.

0x1  Weak pullup resistor enable controlled by IO
configuration.

2 tristate Controls IO tri-state RW 0x0

Value Description
0x0 IO tri-state enabled.
0x1 IO tri-state controlled by IO configuration.

1 bushold RW 0x0

Controls bus hold circuit

Value Description
0x0 Disable bus hold circuit.

0x1  Bus hold circuit controlled by IO configura-
tion.

0 cfg RW 0x0

Controls IO configuration

Value Description

0x0  Disable IO configuration (forced to a safe
value).

0x1  Enables IO configuration as previously
configured by software using the Scan
Manager.

hioctrl
Used to drive freeze signals to HPS HIO bank (DDR SDRAM). All fields are only reset by a cold reset
(ignore warm reset). The following equation determines when the weak pullup resistor is enabled: enabled
= ~wkpullup | (CFF & cfg & tristate) where CFF is the value of weak pullup as set by IO configuration

Module Instance Base Address Register Address

sysmgr | OxFFDO8000 | OxFFD08050

Offset: 0x50

Access: RW
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Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9 8 7 6 5 4 3 2 1 0
Reserved - - - - slew | o o) - cfg
= 4 4 4 RW |2 = 5 RW 0x0
% g 5 = 0x0 |5 % G
A R A g [t |2
(8} RW RW RW = - RW
:' Ox1 Ox1 Ox1 RW RW 0x0
S 0x0 | 0x0
=
oI
-
Q
o
RW
0x0
hioctrl Fields

T ——

oct_cfgen_calstart

Value
0x0

0x1

Controls OCT calibration and OCT IO configuration
enable.

Description

Disables IO configuration (forced to a safe
value) in OCT calibration block.

Starts OCT calibration state machine and
enables IO configuration in OCT calibration
block.

7 regrst Controls IO and DQS reset. RW Ox1
Value Description
0x0 No reset.
0x1  Resets all IO registers and DQS registers.

6 octrst Controls OCT reset. RW Ox1

Value Description
0x0 No reset.
0x1 Resets registers in the OCT.
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diirst Controls DLL (Delay-Locked Loop) reset.

5-39

Value Description
0x0  No reset or clock gating.

0x1  Resets registers in the DLL and gates off DLL
clock.

4 slew RW 0x0

Controls IO slew-rate

Value Description
0x0  Slew-rate forced to slow.

0x1  Slew-rate controlled by IO configuration.

3 wkpul lup RW 0x0

Controls weak pullup resistor

Value Description
0x0  Weak pullup resistor enabled.

0x1  Weak pullup resistor enable controlled by IO
configuration.

2 tristate Controls IO tri-state RW 0x0

Value Description
0x0 IO tri-state enabled.
0x1 IO tri-state controlled by IO configuration.

1 bushold RW 0x0

Controls bus hold circuit

Value Description
0x0 Disable bus hold circuit.

0x1  Bus hold circuit controlled by IO configura-
tion.

0 cfg RW 0x0

Controls IO configuration

Value Description

0x0  Disable IO configuration (forced to a safe
value).

0x1  Enables IO configuration as previously
configured by software using the Scan
Manager.
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src
Contains register field to choose between software state machine (vioctrl array index [1] register) or
hardware state machine in the Freeze Controller as the freeze signal source for VIO channel 1. All fields
are only reset by a cold reset (ignore warm reset).

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFD08054

Offset: 0x54

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2|1 0
Reserved viol
RW 0x0
src Fields
B S S Y A
viol The freeze signal source for VIO channel 1 (VIO
bank 2 and bank 3).
Value Description
0x0  VIOLI freeze signals are driven by software
writing to the VIOCTRL[1] register. The
VIO1-related fields in the hwctrl register are
active but don't effect the VIOL1 freeze
signals.
0x1  VIOI freeze signals are driven by the
hardware state machine in the Freeze
Controller. The VIO1-related fields in the
hwectrl register are active and effect the VIO1
freeze signals.
hwectrl

Activate freeze or thaw operations on VIO channel 1 (HPS IO bank 2 and bank 3) and monitor for
completeness and the current state. These fields interact with the hardware state machine in the Freeze
Controller. These fields can be accessed independent of the value of SRC1.VIO1 although they only have
an effect on the VIO channel 1 freeze signals when SRC1.VIOL is setup to have the hardware state
machine be the freeze signal source. All fields are only reset by a cold reset (ignore warm reset).

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFD08058

Offset: 0x58

Altera System Manager

Corporation
C] Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20System%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54014 . s s
2014.06.30 EMAC Group Register Descriptions 5-41
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3 2|1 0
Reserved o) o
- 153
© I
- —
%] ]
— -
o >
> RW Ox1
RO 0x2

hwctrl Fields

B S S £

violstate

Software reads this field to determine the current
frozen/thawed state of the VIO channel 1 or to
determine when a freeze/thaw request is made by
writing the corresponding *REQ field in this register
has completed. Reset by a cold reset (ignores warm
reset).

Value Description

0x0 Transitioning from thawed state to frozen
state.

0x1  Thawed state. I/Os behave as configured. I/
Os must be configured by the Scan Manager
before entering this state.

0x2  Frozen state. I/O configuration is ignored.
Instead, I/Os are in tri-state mode with a
weak pull-up. Scan Manager can be used to
configure the I/Os while they are frozen.

0x3  Transitioning from frozen state to thawed
state.

0 violreq

Requests hardware state machine to generate freeze
signal sequence to transition between frozen and
thawed states. If this field is read by software, it

contains the value previously written by software (i.e.

this field is not written by hardware).

Value Description
0x0  Requests a thaw (unfreeze) operation.

0x1 Requests a freeze operation.

RW Ox1

EMAC Group Register Descriptions
External control registers for the EMACs
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Offset: 0x60

ctrl on page 5-42
Registers used by the EMACs. All fields are reset by a cold or warm reset.

I3master on page 5-43

Controls the L3 master ARCACHE and AWCACHE AXI signals. These register bits should be updated
only during system initialization prior to removing the peripheral from reset. They may not be changed
dynamically during peripheral operation All fields are reset by a cold or warm reset.

ctrl
Registers used by the EMACs. All fields are reset by a cold or warm reset.

Module Instance Base Address Register Address

sysmgr | OxFFDO8000 | OxFFD08060

Offset: 0x60

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6 5 4 3|2 1|0
Reserved = o physel_1 physel_0O
= = RW 0x2 RW 0x2
(0] O
0 9]
X =7
S S
o o
- =
o o
RW RW
0x0 0x0
ctrl Fields
I S S S Y
ptpclksel 1 Selects the source of the 1588 PTP reference clock.
This is sampled by an EMAC module when it exits
from reset. The field array index corresponds to the
EMAC index.
Value Description
0x0 Selects oscl_clk
0x1 Selects fpga_ptp_ref_clk
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I S O 1

ptpclksel_ Selects the source of the 1588 PTP reference clock.
This is sampled by an EMAC module when it exits
from reset. The field array index corresponds to the
EMAC index.

5-43

Value Description
0x0 Selects oscl_clk
0x1 Selects fpga_ptp_ref clk

3:2 physel_1 Controls the PHY interface selection of the EMACs. RW 0x2
This is sampled by an EMAC module when it exits
from reset. The associated enum defines the allowed
values. The field array index corresponds to the
EMAC index.
Value Description
0x0 Select GMII/MII PHY interface
0x1 Select RGMII PHY interface

0x2 Select RMII PHY interface

1:0 physel_0 Controls the PHY interface selection of the EMACs. RW 0x2
This is sampled by an EMAC module when it exits
from reset. The associated enum defines the allowed
values. The field array index corresponds to the
EMAC index.
Value Description
0x0 Select GMII/MII PHY interface
0x1 Select RGMII PHY interface

0x2 Select RMII PHY interface

I3master
Controls the L3 master ARCACHE and AWCACHE AXI signals. These register bits should be updated
only during system initialization prior to removing the peripheral from reset. They may not be changed
dynamically during peripheral operation All fields are reset by a cold or warm reset.

Module Instance Base Address Register Address

sysmgr ‘ OxFFD08000 ‘ OxFFD08064

Offset: 0x64
Access: RW
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Bit Fields
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12 11|10|9|8 7|6|5|4 3|2|1|o
awcache_1 awcache_0 arcache_1 arcache_0
RW 0x0 RW 0x0 RW 0x0 RW 0x0

I3master Fields

B S " )

15:12 | awcache_1 Specifies the values of the 2 EMAC AWCACHE
signals. The field array index corresponds to the
EMAC index.

Value Description

0x0  Noncacheable and nonbufferable.

0x1  Bufferable only.

0x2  Cacheable, but do not allocate.

0x3  Cacheable and bufferable, but do not allocate.

0x4  Reserved.

0x5 Reserved.

0x6  Cacheable write-through, allocate on reads
only.

0x7  Cacheable write-back, allocate on reads only.

0x8  Reserved.

0x9  Reserved.

Oxa  Cacheable write-through, allocate on writes
only.

0xb  Cacheable write-back, allocate on writes only.

0xc  Reserved.

0xd  Reserved.

Oxe  Cacheable write-through, allocate on both
reads and writes.

0xf  Cacheable write-back, allocate on both reads
and writes.

Altera System Manager

Corporation

C] Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20System%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54014
2014.06.30

I3master 5-45

I S N £

awcache_0

Specifies the values of the 2 EMAC AWCACHE
signals. The field array index corresponds to the
EMAC index.

Value Description

0x0 Noncacheable and nonbufferable.

0x1  Bufferable only.

0x2 Cacheable, but do not allocate.

0x3 Cacheable and bufferable, but do not allocate.

0x4 Reserved.

0x5 Reserved.

0x6  Cacheable write-through, allocate on reads

only.

0x7  Cacheable write-back, allocate on reads only.

0x8 Reserved.

0x9 Reserved.

Oxa  Cacheable write-through, allocate on writes

only.

0xb  Cacheable write-back, allocate on writes only.

0Oxc  Reserved.

0xd Reserved.

Oxe Cacheable write-through, allocate on both

reads and writes.

0xf  Cacheable write-back, allocate on both reads

and writes.
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I S O £

arcache_1

Specifies the values of the 2 EMAC ARCACHE
signals. The field array index corresponds to the
EMAC index.

Value Description

0x0 Noncacheable and nonbufferable.
0x1  Bufferable only.

0x2  Cacheable, but do not allocate.

0x3  Cacheable and bufferable, but do not allocate.

0x4 Reserved.

0x5 Reserved.

0x6  Cacheable write-through, allocate on reads

only.

0x7  Cacheable write-back, allocate on reads only.

0x8 Reserved.

0x9 Reserved.

Oxa  Cacheable write-through, allocate on writes

only.

0xb  Cacheable write-back, allocate on writes only.

0Oxc  Reserved.

0xd Reserved.

Oxe  Cacheable write-through, allocate on both

reads and writes.

0xf  Cacheable write-back, allocate on both reads

and writes.
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I S I Y
arcache_0 Specifies the values of the 2 EMAC ARCACHE
signals. The field array index corresponds to the
EMAC index.
Value Description

0x0 Noncacheable and nonbufferable.

0x1  Bufferable only.

0x2  Cacheable, but do not allocate.

0x3  Cacheable and bufferable, but do not allocate.
0x4  Reserved.

0x5 Reserved.

0x6  Cacheable write-through, allocate on reads
only.

0x7  Cacheable write-back, allocate on reads only.
0x8  Reserved.
0x9  Reserved.

Oxa  Cacheable write-through, allocate on writes
only.

0xb  Cacheable write-back, allocate on writes only.
0xc  Reserved.
0xd  Reserved.

Oxe  Cacheable write-through, allocate on both
reads and writes.

0xf  Cacheable write-back, allocate on both reads
and writes.

DMA Controller Group Register Descriptions
Registers used by the DMA Controller to enable secured system support and select DMA channels.

Offset: 0x70

ctrl on page 5-48

Registers used by the DMA Controller. All fields are reset by a cold or warm reset. These register bits
should be updated during system initialization prior to removing the DMA controller from reset. They
may not be changed dynamically during DMA operation.

persecurity on page 5-49

Controls the security state of a peripheral request interface. Sampled by the DMA controller when it exits
from reset. These register bits should be updated during system initialization prior to removing the DMA
controller from reset. They may not be changed dynamically during DMA operation.
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ctrl
Registers used by the DMA Controller. All fields are reset by a cold or warm reset. These register bits
should be updated during system initialization prior to removing the DMA controller from reset. They
may not be changed dynamically during DMA operation.

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFD08070

Offset: 0x70

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13 12|11|10|9|8|7|6|5 4 3 2 1 0
Reserved irgnonsecure ) ™ N = o
RW 0xO 5 = = = =
(8] Q (] Q Q
Q (7)) 7] (7)) [7)]
(7)) c C C C
c I < © ©
(] = = = i=
E o 8] (@] (8]
o RW RW RW RW 0x0
E ox0 | oxo | oxo
RW
0x0
ctrl Fields

I S S 1 A

irgnonsecure Specifies the security state of an event-interrupt

resource. If bit index [x] is 0, the DMAC assigns
event<x> or irq[x] to the Secure state. If bit index [x]
is 1, the DMAC assigns event<x> or irq[x] to the
Non-secure state.

4 mgrnonsecure RW 0x0

Specifies the security state of the DMA manager
thread. 0 = assigns DMA manager to the Secure state.
1 = assigns DM A manager to the Non-secure state.
Sampled by the DMA controller when it exits from
reset.

3 chansel_3 Controls mux that selects whether FPGA or CAN RW 0x0
connects to one of the DMA peripheral request
interfaces.The peripheral request interface index
equals the array index + 4. For example, array index 0
is for peripheral request index 4.

Value Description
0x0  FPGA drives peripheral request interface
0x1  CAN drives peripheral request interface
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I O 1 T
chansel_2 Controls mux that selects whether FPGA or CAN

connects to one of the DMA peripheral request
interfaces.The peripheral request interface index
equals the array index + 4. For example, array index 0
is for peripheral request index 4.

Value Description

0x0  FPGA drives peripheral request interface

0x1  CAN drives peripheral request interface

1 chansel_1 Controls mux that selects whether FPGA or CAN RW 0x0
connects to one of the DMA peripheral request
interfaces.The peripheral request interface index
equals the array index + 4. For example, array index 0
is for peripheral request index 4.

Value Description
0x0  FPGA drives peripheral request interface
0x1  CAN drives peripheral request interface

0 chansel_0 Controls mux that selects whether FPGA or CAN RW 0x0
connects to one of the DMA peripheral request
interfaces.The peripheral request interface index
equals the array index + 4. For example, array index 0
is for peripheral request index 4.

Value Description
0x0  FPGA drives peripheral request interface
0x1  CAN drives peripheral request interface

persecurity
Controls the security state of a peripheral request interface. Sampled by the DMA controller when it exits
from reset. These register bits should be updated during system initialization prior to removing the DMA
controller from reset. They may not be changed dynamically during DMA operation.

Module Instance Base Address Register Address

sysmgr ‘ OxFFD08000 ‘ OxFFD08074

Offset: 0x74
Access: RW
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Bit Fields

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

nonsecure
RW Ox0

15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

nonsecure
RW Ox0

persecurity Fields

e s L

nonsecure If bit index [x] is 0, the DMA controller assigns
peripheral request interface x to the Secure state. If bit
index [x] is 1, the DMA controller assigns peripheral
request interface x to the Non-secure state. Reset by a
cold or warm reset.

Preloader (initial software) Group Register Descriptions
Registers used by preloader code and the OS. All registers are only reset by a cold reset (ignore warm
reset).

Offset: 0x80

handoff on page 5-50

These registers are used to store handoff infomation between the preloader and the OS. These 8 registers
can be used to store any information. The contents of these registers have no impact on the state of the
HPS hardware.

handoff
These registers are used to store handoff infomation between the preloader and the OS. These 8 registers
can be used to store any information. The contents of these registers have no impact on the state of the

HPS hardware.
Module Instance Base Address Register Address
sysmgr | OxFFD0O8000 | OxFFD08080

Offset: 0x80

Access: RW

Bit Fields

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
value
RW 0x0

15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0
value
RW 0x0

Altera System Manager

Corporation

C] Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20System%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54014

2014.06.30 Boot ROM Code Register Group Register Descriptions 5-51
handoff Fields
= - E—
value ‘ Preloader Handoff Information. ’ ’

Boot ROM Code Register Group Register Descriptions
Registers used by the Boot ROM code. All fields are only reset by a cold reset (ignore warm reset).

Offset: 0xc0

ctrl on page 5-51
Contains information used to control Boot ROM code.

cpulstartaddr on page 5-53

When CPUL is released from reset and the Boot ROM is located at the CPU1 reset exception address (the
typical case), the Boot ROM reset handler code reads the address stored in this register and jumps it to
hand off execution to user software.

initswstate on page 5-53
The preloader software (loaded by the Boot ROM) writes the magic value 0x49535756 (ISWV in ASCII)
to this register when it has reached a valid state.

initswlastld on page 5-54
Contains the index of the last preloader software image loaded by the Boot ROM from the boot device.

bootromswstate on page 5-54
32-bits general purpose register used by the Boot ROM code. Actual usage is defined in the Boot ROM
source code.

Warm Boot from On-Chip RAM Group Register Descriptions on page 5-55
Registers used by the Boot ROM code to support booting from the On-chip RAM on a warm reset. All
these registers must be written by user software before a warm reset occurs to make use of this feature.

ctrl
Contains information used to control Boot ROM code.

Module Instance Base Address Register Address

sysmgr | OxFFDO8000 | OxFFD080CO

Offset: 0xCO

Access: RW
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Bit Fields
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2 1 0
Reserved o %
> 2
Y c
|3} ™
] Q
17} =)
e (=
= 13}
= =
© 17}
= |E
RW E
ox0 | =
RW 0x0
ctrl Fields

B S O 01

warmrstcfgio

Specifies whether the Boot ROM code configures the
IOs used by boot after a warm reset. Note that the
Boot ROM code always configures the IOs used by
boot after a cold reset. After the Boot ROM code
configures the IOs used by boot, it always disables
this field. It is up to user software to enable this field
if it wants a different behavior.

Value Description

0x0  Boot ROM code will not configure I0s used
by boot after a warm reset

0x1  Boot ROM code will configure I0s used by
boot after a warm reset

warmrstcfgpinmux

Specifies whether the Boot ROM code configures the
pin mux for boot pins after a warm reset. Note that
the Boot ROM code always configures the pin mux
for boot pins after a cold reset. After the Boot ROM
code configures the pin mux for boot pins, it always
disables this field. It is up to user software to enable
this field if it wants a different behavior.

Value Description

0x0  Boot ROM code will not configure pin mux
for boot pins after a warm reset

0x1  Boot ROM code will configure pin mux for
boot pins after a warm reset

RW 0x0
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cpulstartaddr
When CPUL is released from reset and the Boot ROM is located at the CPU1 reset exception address (the
typical case), the Boot ROM reset handler code reads the address stored in this register and jumps it to
hand oft execution to user software.

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFD0O80C4

Offset: 0xC4

Access: RW

Bit Fields

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
value
RW Ox0

15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0
value
RW Ox0

cpulstartaddr Fields

I S S = [
value Address for CPUI to start executing at after coming
out of reset.
initswstate

The preloader software (loaded by the Boot ROM) writes the magic value 0x49535756 (ISWV in ASCII)
to this register when it has reached a valid state.

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFD080C8

Offset: 0xC8

Access: RW

Bit Fields

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
value
RW 0x0

15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0
value
RW 0x0
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initswstate Fields

I S O £

value Written with magic value.
Value Description
0x0
0x49535756
initswlastld

Contains the index of the last preloader software image loaded by the Boot ROM from the boot device.

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFDO80CC

Offset: 0xCC

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2 1|0
Reserved index
RW 0x0

initswlastld Fields

i s L

index Index of last image loaded.

bootromswstate
32-bits general purpose register used by the Boot ROM code. Actual usage is defined in the Boot ROM
source code.

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFDO80DO

Offset: 0xDO

Access: RW
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Bit Fields

bootromswstate Fields

B S O 01

value ‘ Reserved for Boot ROM use.

Warm Boot from On-Chip RAM Group Register Descriptions
Registers used by the Boot ROM code to support booting from the On-chip RAM on a warm reset. All
these registers must be written by user software before a warm reset occurs to make use of this feature.

Offset: 0x20

enable on page 5-55
Enables or disables the warm reset from On-chip RAM feature.

datastart on page 5-56
Offset into On-chip RAM of the start of the region for CRC validation

length on page 5-56
Length of region in On-chip RAM for CRC validation.

execution on page 5-57
Offset into On-chip RAM to enter to on a warm boot.

crc on page 5-58
Length of region in On-chip RAM for CRC validation.

enable
Enables or disables the warm reset from On-chip RAM feature.

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFDO8OEO

Offset: OXEO

Access: RW

Bit Fields

31 25 24 23 22 21 20 19 18 17 16
magic
RW 0x0

15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0
magic
RW 0x0
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enable Fields

I S T £

magic Controls whether Boot ROM will attempt to boot
from the contents of the On-chip RAM on a warm
reset. When this feature is enabled, the Boot ROM
code will not configure boot IOs, the pin mux, or
clocks. Note that the enable value is a 32-bit magic
value (provided by the enum).

Value Description
0x0 Boot ROM code will not attempt to
boot from On-chip RAM on a warm
reset

Oxae9efebc Boot ROM code will attempt to boot
from On-chip RAM on a warm reset

datastart
Offset into On-chip RAM of the start of the region for CRC validation

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFDO80OE4

Offset: OXE4

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 |14|13|12|11|10|9|8|7|6|5|4|3|2|1| 0
offset
RW 0x0

datastart Fields

I S O R T

offset Contains the byte offset into the On-chip RAM of the
start of the On-chip RAM region for the warm boot
CRC validation. The offset must be an integer
multiple of 4 (i.e. aligned to a word). The Boot ROM
code will set the top 16 bits to OxFFFF and clear the
bottom 2 bits.

length
Length of region in On-chip RAM for CRC validation.
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Module Instance Base Address Register Address
sysmgr | OxFFD0O8000 | OxFFDO8OES

Offset: OXE8

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 |14|13|12|11|10|9|8|7|6|5|4|3|2|1| 0
size
RW 0x0
length Fields

I S O R £

Contains the length (in bytes) of the region in the
On-chip RAM for the warm boot CRC validation. If
the length is 0, the Boot ROM won't perform CRC
calculation and CRC check to avoid overhead caused
by CRC validation. If the START + LENGTH exceeds
the maximum offset into the On-chip RAM, the Boot
ROM won't boot from the On-chip RAM. The length
must be an integer multiple of 4. The Boot ROM code
will clear the top 16 bits and the bottom 2 bits.

execution
Offset into On-chip RAM to enter to on a warm boot.

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFDO8OEC

Offset: OXEC

Access: RW

Bit Fields

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

15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0
offset
RW 0x0
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execution Fields

I S O £

offset Contains the byte offset into the On-chip RAM that RW
the Boot ROM will jump to if the CRC validation
succeeds. The Boot ROM code will set the top 16 bits
to OxFFFF.

crc
Length of region in On-chip RAM for CRC validation.

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFDO80OFO

Offset: OXFO

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
expected
RW OXE763552A
15 |14|13|12|11|10|9|8|7|6|5|4|3|2|1| 0
expected
RW OXE763552A
crc Fields
S = N =3 =
expected OXE7635

Contains the expected CRC of the region in the On-
chip RAM.The Boot ROM code calculates the actual 52A
CRC for all bytes in the region specified by the DATA
START an LENGTH registers. The contents of the
EXECUTION register (after it has been read and
modified by the Boot ROM code) is also included in
the CRC calculation. The contents of the
EXECUTION register is added to the CRC
accumulator a byte at a time starting with the least
significant byte. If the actual CRC doesn't match the
expected CRC value in this register, the Boot ROM
won't boot from the On-chip RAM. The CRC is a
standard CRC32 with the polynomial: xA32 + x/26 +
XA23 +xA22 +x716 + XxA12 + xA11 +xA10 + XA8 +
X7 + XA5 + XM + xA2 + x + 1 There is no reflection
of the bits and the initial value of the remainder is
OxFFFFFFFF and the final value is exclusive ORed
with OxFFFFFFFF.

Boot ROM Hardware Register Group Register Descriptions
Registers used by the Boot ROM hardware, not the code within it.
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Offset: 0x100

ctrl on page 5-59
Controls behavior of Boot ROM hardware. All fields are only reset by a cold reset (ignore warm reset).

ctrl
Controls behavior of Boot ROM hardware. All fields are only reset by a cold reset (ignore warm reset).

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD08100

Offset: 0x100

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2 1 0
Reserved 5 o)
s &
he] =
e [0)]
- +
%) -
c ©
] =
RW RW Ox0
Ox1
ctrl Fields
ensfmdwru

Controls whether the wait state bit is updated upon
deassertion of warm reset. This field is set on a cold
reset.

Value Description

0x0  Wait state bit is not updated upon deasser-
tion of warm reset.

0x1  Wait state bit is updated upon deassertion of
warm reset. It's value is updated based on the
control bit from clock manager which
specifies whether clock manager will be in
safe mode or not after warm reset.
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N S L K
waitstate Controls the number of wait states applied to the

Boot ROM's read operation. This field is cleared on a
cold reset and optionally updated by hardware upon
deassertion of warm reset.

Value Description

0x0  No wait states are applied to the Boom
ROM's read operation.

0x1 A single wait state is applied to the Boot
ROM's read operation.

SDMMC Controller Group Register Descriptions
Registers related to SDMMC Controller which aren't located inside the SDMMC itself.

Offset: 0x108

ctrl on page 5-60
Registers used by the SDMMC Controller. All fields are reset by a cold or warm reset.

I3master on page 5-61

Controls the L3 master HPROT AHB-Lite signal. These register bits should be updated only during
system initialization prior to removing the peripheral from reset. They may not be changed dynamically
during peripheral operation All fields are reset by a cold or warm reset.

ctrl
Registers used by the SDMMC Controller. All fields are reset by a cold or warm reset.

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFD08108

Offset: 0x108

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7 6 5|4|3 2|1|0
Reserved - smplsel drvsel
o RW 0x0 RW 0xO0
=7
Q
Ko
(™=
RW
0x0
Altera System Manager

Corporation

C] Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20System%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54014

2014.06.30 I3master =l
ctrl Fields
I S S = [
foclksel Select which fb_clk to be used as cclk_in_sample. If 0,

cclk_in_sample is driven by internal phase shifted
cclk_in. If 1, cclk_in_sample is driven by fb_clk_in.
No phase shifting is provided internally on cclk_in_
sample. Note: Using the feedback clock (setting this
bit to 1) is not a supported use model.

>3 |smplsel Select which phase shift of the clock for cclk_in_ RW Ox0
sample.
Value Description
0x0 0 degrees phase shifted clock is selected
0x1 45 degrees phase shifted clock is selected
0x2 90 degrees phase shifted clock is selected
0x3 135 degrees phase shifted clock is selected
0x4 180 degrees phase shifted clock is selected
0x5 225 degrees phase shifted clock is selected
0x6 270 degrees phase shifted clock is selected
0x7 315 degrees phase shifted clock is selected

2:0 drvsel Select which phase shift of the clock for cclk_in_drv. RW 0x0
Value Description
0x0 0 degrees phase shifted clock is selected
0x1 45 degrees phase shifted clock is selected
0x2 90 degrees phase shifted clock is selected
0x3 135 degrees phase shifted clock is selected
0x4 180 degrees phase shifted clock is selected
0x5 225 degrees phase shifted clock is selected
0x6 270 degrees phase shifted clock is selected
0x7 315 degrees phase shifted clock is selected

I3master
Controls the L3 master HPROT AHB-Lite signal. These register bits should be updated only during
system initialization prior to removing the peripheral from reset. They may not be changed dynamically
during peripheral operation All fields are reset by a cold or warm reset.

Module Instance Base Address Register Address

sysmgr ‘ OxFFD0O8000 ‘ OxFFD0810C

System Manager Altera Corporation

D Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20System%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54014
5-62 NAND Flash Controller Register Group Register Descriptions 2014.06.30

Offset: 0x10C

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4 3 2 1 0
Reserved o o o o
ml q_l >I ml
< = = -
O > = ©
IS5} a o kel
O = =) =
- o o o
o 1 1. 1
= oL, (o} o
_g. = = =
RW RW RW RW Ox1
0x0 Ox1
0x0

I3master Fields

I S L3

hprotcache_0 If 1, L3 master accesses for the SD/MMC module are
cacheable.

2 hprotbuff_0 If 1, L3 master accesses for the SD/MMC module are RW 0x0

bufferable.

1 hprotpriv_0 If 1, L3 master accesses for the SD/MMC module are RW Ox1

privileged.

0 hprotdata_0 Specifies if the L3 master access is for data or opcode RW 0

for the SD/MMC module.

Value Description
0x0 Opcode fetch

0x1 Data access

NAND Flash Controller Register Group Register Descriptions
Registers related to NAND Flash Controller which aren't located in the NAND Flash Controller itself.

Offset: 0x110

bootstrap on page 5-63

Bootstrap fields sampled by NAND Flash Controller when released from reset. All fields are reset by a
cold or warm reset.

I3master on page 5-63
Controls the L3 master ARCACHE and AWCACHE AXI signals. These register bits should be updated

only during system initialization prior to removing the peripheral from reset. They may not be changed
dynamically during peripheral operation All fields are reset by a cold or warm reset.
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bootstrap
Bootstrap fields sampled by NAND Flash Controller when released from reset. All fields are reset by a
cold or warm reset.

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFD08110

Offset: 0x110

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4 3 2 1 0
Reserved - o N -
o Q. B =
i) o n =
®© Qo [0) =
= e ()] o
s |5 |2 |9
% E RW RW 0x0
0x0
RW RW
0x0 0x0

bootstrap Fields

T ——

tworowaddr If 1, NAND device requires only 2 row address cycles
instead of the normal 3 row address cycles.
2 noloadbOp0 If 1, inhibits NAND Flash Controller from loading RW 0x0
page 0 of block 0 of the NAND device as part of the
initialization procedure.
1 page512 If 1, NAND device has a 512 byte page size. RW 0x0
0 noinit If 1, inhibits NAND Flash Controller from RW 0x0
performing initialization when coming out of reset.
Instead, software must program all registers
pertaining to device parameters like page size, width,
etc.
I3master

Controls the L3 master ARCACHE and AWCACHE AXI signals. These register bits should be updated
only during system initialization prior to removing the peripheral from reset. They may not be changed
dynamically during peripheral operation All fields are reset by a cold or warm reset.

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD08114

Offset: 0x114
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Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8 7|6|5|4 3|2|1|0
Reserved awcache_0 arcache_0
RW 0x0 RW 0x0
I3master Fields

I S S £

Specifies the value of the module AWCACHE signal.

awcache_0

Value

0x0
0x1
0x2
0x3
0x4
0x5
0x6

0x7
0x8
0x9

Oxa

0xb
0xc
0xd

Oxe

0xf

Description
Noncacheable and nonbufferable.
Bufferable only.

Cacheable, but do not allocate.

Cacheable and bufferable, but do not allocate.

Reserved.
Reserved.

Cacheable write-through, allocate on reads
only.

Cacheable write-back, allocate on reads only.
Reserved.
Reserved.

Cacheable write-through, allocate on writes
only.

Cacheable write-back, allocate on writes only.

Reserved.
Reserved.

Cacheable write-through, allocate on both
reads and writes.

Cacheable write-back, allocate on both reads
and writes.
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mmm
arcache_0 Specifies the value of the module ARCACHE signal.
Value Description

0x0 Noncacheable and nonbufferable.

0x1  Bufferable only.

0x2  Cacheable, but do not allocate.

0x3  Cacheable and bufferable, but do not allocate.
0x4  Reserved.

0x5 Reserved.

0x6  Cacheable write-through, allocate on reads
only.

0x7  Cacheable write-back, allocate on reads only.
0x8  Reserved.
0x9  Reserved.

Oxa  Cacheable write-through, allocate on writes
only.

0xb  Cacheable write-back, allocate on writes only.
0xc  Reserved.
0xd  Reserved.

Oxe  Cacheable write-through, allocate on both
reads and writes.

0xf  Cacheable write-back, allocate on both reads
and writes.

USB Controller Group Register Descriptions
Registers related to USB Controllers which aren't located inside the USB controllers themselves.

Offset: 0x118

I3master on page 5-65

Controls the L3 master HPROT AHB-Lite signal. These register bits should be updated only during
system initialization prior to removing the peripheral from reset. They may not be changed dynamically
during peripheral operation All fields are reset by a cold or warm reset.

I3master
Controls the L3 master HPROT AHB-Lite signal. These register bits should be updated only during
system initialization prior to removing the peripheral from reset. They may not be changed dynamically
during peripheral operation All fields are reset by a cold or warm reset.

Module Instance Base Address Register Address

sysmgr ‘ OxFFD08000 ‘ OxFFD08118
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Offset: 0x118
Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8 7 6 5 4 3 2 1 0

Reserved — o — o — o — o
ml q_)l q_l H—l >I >I ‘UI ml
= < = - = = - -
Q Q = > [ - (0] ©
I} IS} 2 a o o ° kel
o O ] [ = = =] =
- - o o o o o o
o (o] - 1. 1 1 1. 1
— - o o o oL, (o} o
E. _8_ = = = = = =
RW RW RW RW RW RW RW RW Ox1

0x0 0x0 Ox1 Ox1 Ox1

0x0 0x0

I3master Fields

I S 3

hprotcache_1

If 1, L3 master accesses for the USB modules are
cacheable. The field array index corresponds to the
USB index.

hprotcache_0

If 1, L3 master accesses for the USB modules are
cacheable. The field array index corresponds to the
USB index.

RW

0x0

hprotbuff_1

If 1, L3 master accesses for the USB modules are
bufferable. The field array index corresponds to the
USB index.

Rw

0x0

hprotbuff_0

If 1, L3 master accesses for the USB modules are
bufferable. The field array index corresponds to the
USB index.

RW

0x0

hprotpriv_1

If 1, L3 master accesses for the USB modules are
privileged. The field array index corresponds to the
USB index.

RwW

Ox1

hprotpriv_0

If 1, L3 master accesses for the USB modules are
privileged. The field array index corresponds to the
USB index.

RW

Ox1
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I S O 1

hprotdata_1 Specifies if the L3 master access is for data or opcode

for the USB modules. The field array index
corresponds to the USB index.

Value Description
0x0 Opcode fetch

0x1 Data access

0 hprotdata 0 RW Ox1

Specifies if the L3 master access is for data or opcode
for the USB modules. The field array index
corresponds to the USB index.

Value Description

0x0 Opcode fetch

0x1 Data access

ECC Management Register Group Register Descriptions
ECC error status and control for all ECC-protected HPS RAM blocks.

Offset: 0x140

12 on page 5-68

This register is used to enable ECC on the L2 Data RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

ocram on page 5-69

This register is used to enable ECC on the On-chip RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

usb0 on page 5-70

This register is used to enable ECC on the USBO RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

usb1l on page 5-71

This register is used to enable ECC on the USB1 RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

emac( on page 5-72

This register is used to enable ECC on the EMACO RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).
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emacl on page 5-73

This register is used to enable ECC on the EMAC1 RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

dma on page 5-75

This register is used to enable ECC on the DMA RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

can0 on page 5-76

This register is used to enable ECC on the CANO RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

canl on page 5-77

This register is used to enable ECC on the CAN1 RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

nand on page 5-78

This register is used to enable ECC on the NAND RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

gspi on page 5-80
This register is used to enable ECC on the QSPI RAM. ECC errors can be injected into the write path

using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

sdmmc on page 5-80
This register is used to enable ECC on the SDMMC RAM.ECC errors can be injected into the write path
using bits in this register. Only reset by a cold reset (ignores warm reset).

This register is used to enable ECC on the L2 Data RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

Module Instance Base Address Register Address

sysmgr ‘ OxFFD08000 ‘ OxFFD08140

Offset: 0x140

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3 2 1 0
Reserved injd | injs en
RW RW RW 0xO
0x0 0x0
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12 Fields
I S S = [
inyd Changing this bit from zero to one injects a double,
non-correctable error into the L2 Data RAM. This
only injects one double bit error into the L2 Data
RAM.
1 injs Changing this bit from zero to one injects a single, R g0
correctable error into the L2 Data RAM. This only
injects one error into the L2 Data RAM.
0 |en Enable ECC for L2 Data RAM R 0x0
ocram

This register is used to enable ECC on the On-chip RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFD08144

Offset: 0x144

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5 4 3 2 1 0
Reserved derr | serr | injd | injs en
RW RW RW RW RW 0x0
0x0 0x0 0x0 0x0

ocram Fields

B S S £

derr This bit is an interrupt status bit for On-chip RAM
ECC double bit, non-correctable error. It is set by
hardware when double bit, non-correctable error
occurs in On-chip RAM. Software needs to write 1
into this bit to clear the interrupt status.

3 serr This bit is an interrupt status bit for On-chip RAM RW 0x0
ECC single, correctable error. It is set by hardware
when single, correctable error occurs in On-chip
RAM. Software needs to write 1 into this bit to clear
the interrupt status.
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I S L
injd

Changing this bit from zero to one injects a double,
non-correctable error into the On-chip RAM. This
only injects one double bit error into the On-chip

RAM.
1 injs Changing this bit from zero to one injects a single, R g0
correctable error into the On-chip RAM. This only
injects one error into the On-chip RAM.
0 en Enable ECC for On-chip RAM RW 0x0
usb0

This register is used to enable ECC on the USBO RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD08148

Offset: 0x148

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 4 3 2 1 0
Reserved derr | serr | injd | injs en
RW RW RW RW [ Rw oxo0
0x0 0x0 0x0 0x0
usbO Fields
s L
derr This bit is an interrupt status bit for USBO RAM ECC

double bit, non-correctable error. It is set by
hardware when double bit, non-correctable error
occurs in USBO RAM. Software needs to write 1 into
this bit to clear the interrupt status.

3 |serr This bit is an interrupt status bit for USBORAM ECC | RW 0x0
single, correctable error. It is set by hardware when
single, correctable error occurs in USBO RAM.
Software needs to write 1 into this bit to clear the
interrupt status.

Altera System Manager

Corporation

C] Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20System%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54014

2014.06.30 usb1 5-71
R = I — )
injd

Changing this bit from zero to one injects a double,
non-correctable error into the USBO RAM. This only
injects one double bit error into the USBO RAM.

1 injs Changing this bit from zero to one injects a single, R g0
correctable error into the USBO RAM. This only
injects one error into the USBO RAM.
0 |en Enable ECC for USBO RAM RW 0x0
usb1

This register is used to enable ECC on the USB1 RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD0814C

Offset: 0x14C

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5 4 3 2 1 0
Reserved derr | serr | injd | injs en
RW | RW | RW | RW | Rw Ox0
0x0 0x0 0x0 0x0
usb1 Fields
BT O S 0 [
derr This bit is an interrupt status bit for USB1 RAM ECC

double bit, non-correctable error. It is set by
hardware when double bit, non-correctable error
occurs in USB1 RAM. Software needs to write 1 into
this bit to clear the interrupt status.

3 |serr This bit is an interrupt status bit for USB1 RAMECC | RV 0x0
single, correctable error. It is set by hardware when
single, correctable error occurs in USB1 RAM.
Software needs to write 1 into this bit to clear the
interrupt status.

2 injd Changing this bit from zero to one injects a double, RW 0x0
non-correctable error into the USB1 RAM. This only
injects one double bit error into the USB1 RAM.

System Manager Altera Corporation

D Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20System%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54014
5-72 emac0 2

2014.06.30
I S S = [
s Changing this bit from zero to one injects a single,
correctable error into the USB1 RAM. This only
injects one error into the USB1 RAM.
0 fen Enable ECC for USB1 RAM RW 0x0
emac0

This register is used to enable ECC on the EMACO RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD08150

Offset: 0x150
Access: RW

Bit Fields

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

Reserved

15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0

Reserved en

RW 0x0

njs
njs

rxfifoderr
rxfifoserr
txfifoderr
txfifoserr
rxfifoinjd
txfifoinjd

rxfifoi
txFifoi

)
=
)
=
)
=
X
=
)
=
e
=
)
=
e
=

0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0

emacO Fields

B S N 1

rxfifoderr This bit is an interrupt status bit for EMACO RXFIFO
RAM ECC double bit, non-correctable error. It is set
by hardware when double bit, non-correctable error
occurs in EMACO RXFIFO RAM. Software needs to
write 1 into this bit to clear the interrupt status.

7 rxfifoserr This bit is an interrupt status bit for EMACO RXFIFO RW 0x0
RAM ECC single, correctable error. It is set by
hardware when single, correctable error occurs in
EMACO RXFIFO RAM. Software needs to write 1
into this bit to clear the interrupt status.
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txfifoderr This bit is an interrupt status bit for EMACO TXFIFO
RAM ECC double bit, non-correctable error. It is set
by hardware when double bit, non-correctable error
occurs in EMACO TXFIFO RAM. Software needs to
write 1 into this bit to clear the interrupt status.

5-73

5 | txfifoserr This bit is an interrupt status bit for EMACO TXFIFO | RW 0x0
RAM ECC single, correctable error. It is set by
hardware when single, correctable error occurs in
EMACO TXFIFO RAM. Software needs to write 1
into this bit to clear the interrupt status.

4 rxfifoinjd RW 0x0

Changing this bit from zero to one injects a double,
non-correctable error into the EMACO RXFIFO
RAM. This only injects one double bit error into the
EMACO0 RXFIFO RAM.

3 rxfifoinjs RW 0x0

Changing this bit from zero to one injects a single,
correctable error into the EMACO RXFIFO RAM.
This only injects one error into the EMACO RXFIFO
RAM.

2 txfifoinjd RW 0x0

Changing this bit from zero to one injects a double,
non-correctable error into the EMACO TXFIFO
RAM. This only injects one double bit error into the
EMACO TXFIFO RAM.

1 txFfifoinjs RW 0x0

Changing this bit from zero to one injects a single,
correctable error into the EMACO TXFIFO RAM.
This only injects one error into the EMACO TXFIFO
RAM.

0 en Enable ECC for EMACO RAM RW 0x0

emacl
This register is used to enable ECC on the EMAC1 RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

Module Instance Base Address Register Address

sysmgr ‘ OxFFD0O8000 ‘ OxFFD08154

Offset: 0x154
Access: RW
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Bit Fields

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

15|14|13|12|11|10|9 8 7 6 5 4 3 2 1 0

Reserved o - i o ° 0 ko] ) en

5 |5 |5 |5 [2 |2 |2 |2 |meox
© n o [0} - - - -
(o] o (o] o (o] o (o] o
(= = (= = (= = (= =
- - - - - - - =
X X X X X X X X
S C = - C < = -
RW RW RW RW RW RW RW RW
0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0

emac]1 Fields

B S S 1

rxFifoderr

This bit is an interrupt status bit for EMAC1 RXFIFO
RAM ECC double bit, non-correctable error. It is set
by hardware when double bit, non-correctable error
occurs in EMACI RXFIFO RAM. Software needs to
write 1 into this bit to clear the interrupt status.

rxfifoserr

This bit is an interrupt status bit for EMAC1 RXFIFO
RAM ECC single, correctable error. It is set by
hardware when single, correctable error occurs in
EMACI1 RXFIFO RAM. Software needs to write 1
into this bit to clear the interrupt status.

RW

0x0

txfifoderr

This bit is an interrupt status bit for EMAC1 TXFIFO
RAM ECC double bit, non-correctable error. It is set
by hardware when double bit, non-correctable error
occurs in EMACI TXFIFO RAM. Software needs to
write 1 into this bit to clear the interrupt status.

Rw

0x0

txFifoserr

This bit is an interrupt status bit for EMAC1 TXFIFO
RAM ECC single, correctable error. It is set by
hardware when single, correctable error occurs in
EMACI1 TXFIFO RAM. Software needs to write 1
into this bit to clear the interrupt status.

RW

0x0

rxfFifoinjd

Changing this bit from zero to one injects a double,
non-correctable error into the EMAC1 RXFIFO
RAM. This only injects one double bit error into the
EMACI RXFIFO RAM.

Rw

0x0

rxfifoinjs

Changing this bit from zero to one injects a single,
correctable error into the EMAC1 RXFIFO RAM.
This only injects one error into the EMAC1 RXFIFO
RAM.

RW

0x0
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txfifoinjd
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Changing this bit from zero to one injects a double,
non-correctable error into the EMAC1 TXFIFO
RAM. This only injects one double bit error into the
EMACI TXFIFO RAM.

1 txfifoinjs RW 0x0

Changing this bit from zero to one injects a single,
correctable error into the EMAC1 TXFIFO RAM.
This only injects one error into the EMAC1 TXFIFO
RAM.

0 en Enable ECC for EMAC1 RAM RW 0x0

dma
This register is used to enable ECC on the DMA RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD08158

Offset: 0x158

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5 4 3 2 1 0
Reserved derr | serr | injd | injs en
RW RW RW RW [ Rw oxo0
0x0 0x0 0x0 0x0
dma Fields
I S O £
derr This bit is an interrupt status bit for DMA RAM ECC

double bit, non-correctable error. It is set by
hardware when double bit, non-correctable error
occurs in DMA RAM. Software needs to write 1 into
this bit to clear the interrupt status.

3 |serr This bit is an interrupt status bit for DMA RAMECC | RV 0x0
single, correctable error. It is set by hardware when
single, correctable error occurs in DMA RAM.
Software needs to write 1 into this bit to clear the
interrupt status.
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Changing this bit from zero to one injects a double,
non-correctable error into the DMA RAM. This only
injects one double bit error into the DMA RAM.

5-76 can0

Changing this bit from zero to one injects a single, R 0@

correctable error into the DMA RAM. This only
injects one error into the DMA RAM.

0 en Enable ECC for DMA RAM RW 0x0

can0
This register is used to enable ECC on the CANO RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD0815C

Offset: 0x15C

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5 4 3 2 1 0
Reserved derr | serr | injd | injs en
RW | RW | RW | RW | Rw Ox0
0x0 0x0 0x0 0x0
canO Fields
e ———
derr This bit is an interrupt status bit for CANO RAM
ECC double bit, non-correctable error. It is set by
hardware when double bit, non-correctable error
occurs in CANO RAM. Software needs to write 1 into
this bit to clear the interrupt status.
3 serr This bit is an interrupt status bit for CANO RAM RW 0x0
ECC single, correctable error. It is set by hardware
when single, correctable error occurs in CANO RAM.
Software needs to write 1 into this bit to clear the
interrupt status.
2 injd Changing this bit from zero to one injects a double, RW 0x0
non-correctable error into the CANO RAM. This only
injects one double bit error into the CANO RAM.
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s Changing this bit from zero to one injects a single,
correctable error into the CANO RAM. This only
injects one error into the CANO RAM.
0 Jen Enable ECC for CANO RAM RW 0x0
canl

This register is used to enable ECC on the CAN1 RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD08160

Offset: 0x160

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5 4 3 2 1 0
Reserved derr | serr | injd | injs en
RW | RW | RW | RW | Rw Ox0
0x0 0x0 0x0 0x0
can1 Fields
B S S Y A
derr This bit is an interrupt status bit for CAN1 RAM
ECC double bit, non-correctable error. It is set by
hardware when double bit, non-correctable error
occurs in CAN1 RAM. Software needs to write 1 into
this bit to clear the interrupt status.
3 serr This bit is an interrupt status bit for CAN1 RAM RW 0x0
ECC single, correctable error. It is set by hardware
when single, correctable error occurs in CAN1 RAM.
Software needs to write 1 into this bit to clear the
interrupt status.
2 injd Changing this bit from zero to one injects a double, RW 0x0
non-correctable error into the CAN1 RAM. This only
injects one double bit error into the CAN1 RAM.
1 injs Changing this bit from zero to one injects a single, RW 0x0
correctable error into the CAN1 RAM. This only
injects one error into the CAN1 RAM.
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‘ Enable ECC for CAN1 RAM

nand
This register is used to enable ECC on the NAND RAM. ECC errors can be injected into the write path

using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD08164

Offset: 0x164

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved s. - - - - - o 0 kel 4] e 4] en
3 o 3 o 3 o 2 = = 2 = 2 RW 0x0
© 0 ° (7] e (7] - - - - - -
e e e e 5 5 e e e e 5 5
- - - - o o - - - - o o
= = = = 3] 3] = = = (= Q 3]
o o - - (8] (8] o o - I (6] Q
- - = = o (0} ~ ~ = = (5} (0}
RW RW RW RW RW RW RW RW RW RW RW RW
0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0
nand Fields
e — —
rdfifoderr This bit is an interrupt status bit for NAND RDFIFO
RAM ECC double bit, non-correctable error. It is set
by hardware when double bit, non-correctable error
occurs in NAND RDFIFO RAM. Software needs to
write 1 into this bit to clear the interrupt status.
11 |rdfifoserr This bit is an interrupt status bit for NAND RDFIFO | RW 0x0
RAM ECC single, correctable error. It is set by
hardware when single, correctable error occurs in
NAND RDFIFO RAM. Software needs to write 1 into
this bit to clear the interrupt status.
10 wrfifoderr This bit is an interrupt status bit for NAND WRFIFO RW 0x0
RAM ECC double bit, non-correctable error. It is set
by hardware when double bit, non-correctable error
occurs in NAND WRFIFO RAM. Software needs to
write 1 into this bit to clear the interrupt status.
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wrifosery This bit is an interrupt status bit for NAND WRFIFO
RAM ECC single, correctable error. It is set by
hardware when single, correctable error occurs in
NAND WRFIFO RAM. Software needs to write 1
into this bit to clear the interrupt status.

5-79

8 eccbufderr This bit is an interrupt status bit for NAND RW 0x0
ECCBUFFER RAM ECC double bit, non-correctable
error. It is set by hardware when double bit, non-
correctable error occurs in NAND ECCBUFFER
RAM. Software needs to write 1 into this bit to clear
the interrupt status.

7 eccbufserr This bit is an interrupt status bit for NAND RW 0x0
ECCBUFFER RAM ECC single, correctable error. It
is set by hardware when single, correctable error
occurs in NAND ECCBUFFER RAM. Software needs
to write 1 into this bit to clear the interrupt status.

6 rdfifoinjd RW 0x0

Changing this bit from zero to one injects a double,
non-correctable error into the NAND RDFIFO RAM.
This only injects one double bit error into the NAND
RDFIFO RAM.

5 rdfifoinjs RW 0x0

Changing this bit from zero to one injects a single,
correctable error into the NAND RDFIFO RAM. This
only injects one error into the NAND RDFIFO RAM.

4 wrfifoinjd RW 0x0

Changing this bit from zero to one injects a double,
non-correctable error into the NAND WRFIFO
RAM. This only injects one double bit error into the
NAND WRFIFO RAM.

3 wrfifoinjs RW 0x0

Changing this bit from zero to one injects a single,
correctable error into the NAND WRFIFO RAM.
This only injects one error into the NAND WRFIFO
RAM.

2 eccbufinjd RW 0x0

Changing this bit from zero to one injects a double,
non-correctable error into the NAND ECCBUFFER
RAM. This only injects one double bit error into the
NAND ECCBUFFER RAM.

1 eccbufinjs RW 0x0

Changing this bit from zero to one injects a single,
correctable error into the NAND ECCBUFFER RAM.
This only injects one error into the NAND
ECCBUFFER RAM.

0 en Enable ECC for NAND RAM RW 0x0
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qspi
This register is used to enable ECC on the QSPI RAM. ECC errors can be injected into the write path
using bits in this register. This register contains interrupt status of the ECC single/double bit error. Only
reset by a cold reset (ignores warm reset).

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFD08168

Offset: 0x168

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5 4 3 2 1 0
Reserved derr | serr | injd | Injs en
Rw | Rw | RW [ RW | Rw ox0
0x0 0x0 0x0 0x0
gspi Fields
I S S = [
derr This bit is an interrupt status bit for QSPI RAM ECC
double bit, non-correctable error. It is set by
hardware when double bit, non-correctable error
occurs in QSPI RAM. Software needs to write 1 into
this bit to clear the interrupt status.
3 S0 This bit is an interrupt status bit for QSPI RAM ECC RW 0x0
single, correctable error. It is set by hardware when
single, correctable error occurs in QSPI RAM.
Software needs to write 1 into this bit to clear the
interrupt status.
2 inyd Changing this bit from zero to one injects a double, RW 0x0
non-correctable error into the QSPI RAM. This only
injects one double bit error into the QSPI RAM.
1 injs Changing this bit from zero to one injects a single, R 0x0
correctable error into the QSPI RAM. This only
injects one error into the QSPI RAM.
0 |en Enable ECC for QSPI RAM RW 0x0
sdmmc

This register is used to enable ECC on the SDMMC RAM.ECC errors can be injected into the write path
using bits in this register. Only reset by a cold reset (ignores warm reset).
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Module Instance Base Address Register Address
sysmgr ‘ OxFFD0O8000 ‘ OxFFD0816C

Offset: 0x16C

Access: RW

Bit Fields

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

15|14|13|12|11|10|9 8 7 6 5 4 3 2 1 0

Reserved o Qa © © a a © © en

o o o o o I o o RW 0x0
o o o o o o o o
o o o o oL Q. oL Qo
ERN =T 1= /=R [N B
5} @ 5} @ = c = c
he ) he ) - ™= - -
RW RW RW RW RW RW RW RW
0x0 ox0 0x0 0x0 0x0 ox0 0x0 ox0

sdmmc Fields

I S S £

derrportb This bit is an interrupt status bit for SDMMC Port B
RAM ECC double bit, non-correctable error. It is set
by hardware when double bit, non-correctable error
occurs in SDMMC Port B RAM. Software needs to
write 1 into this bit to clear the interrupt status.

7 serrportb This bit is an interrupt status bit for SDMMC Port B RW 0x0

RAM ECC single, correctable error. It is set by
hardware when single, correctable error occurs in
SDMMC Port B RAM. Software needs to write 1 into
this bit to clear the interrupt status.

6 derrporta This bit is an interrupt status bit for SDMMC Port A RW 0x0

RAM ECC double bit, non-correctable error. It is set
by hardware when double bit, non-correctable error
occurs in SDMMC Port A RAM. Software needs to
write 1 into this bit to clear the interrupt status.

> Sz lrjpoliz) This bit is an interrupt status bit for SDMMC Port A RW 0x0
RAM ECC single, correctable error. It is set by
hardware when single, correctable error occurs in
SDMMC Port A RAM. Software needs to write 1 into
this bit to clear the interrupt status.

4 injdportb Changing this bit from zero to one injects a double, RW 0x0

non-correctable error into the SDMMC RAM at Port
B. This only injects one double bit error into the
SDMMC RAM at Port B.
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I S O 01

Ll el Changing this bit from zero to one injects a single,
correctable error into the SDMMC RAM at Port B.
This only injects one error into the SDMMC RAM at
Port B.

2 injdporta RW 0x0

Changing this bit from zero to one injects a double,
non-correctable error into the SDMMC RAM at Port
A. This only injects one double bit error into the
SDMMC RAM at Port A.

1 injsporta RW 0x0

Changing this bit from zero to one injects a single,
correctable error into the SDMMC RAM at Port A.
This only injects one error into the SDMMC RAM at
Port A.

0 en Enable ECC for SDMMC RAM RW 0x0

Pin Mux Control Group Register Descriptions
Controls Pin Mux selections NOTE: These registers should not be modified after IO configuration.There
is no support for dynamically changing the Pin Mux selections.

Offset: 0x400

EMACIOO on page 5-101

This register is used to control the peripherals connected to emac0_tx_clk Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO1 on page 5-102

This register is used to control the peripherals connected to emac0_tx_d0 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO2 on page 5-103

This register is used to control the peripherals connected to emac0_tx_d1 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO3 on page 5-103

This register is used to control the peripherals connected to emac0_tx_d2 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO4 on page 5-104

This register is used to control the peripherals connected to emac0_tx_d3 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.
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EMACIOS5 on page 5-104

This register is used to control the peripherals connected to emac0_rx_d0 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO6 on page 5-105

This register is used to control the peripherals connected to emac0_mdio Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO?7 on page 5-105

This register is used to control the peripherals connected to emac0_mdc Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIOS on page 5-106

This register is used to control the peripherals connected to emac0_rx_ctl Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO?9 on page 5-107

This register is used to control the peripherals connected to emac0_tx_ctl Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO10 on page 5-107

This register is used to control the peripherals connected to emac0_rx_clk Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO11 on page 5-108

This register is used to control the peripherals connected to emac0_rx_d1 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIOI12 on page 5-109

This register is used to control the peripherals connected to emac0_rx_d2 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO13 on page 5-109

This register is used to control the peripherals connected to emac0_rx_d3 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO14 on page 5-110

This register is used to control the peripherals connected to emacl_tx_clk Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO15 on page 5-110

This register is used to control the peripherals connected to emacl_tx_d0 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.
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EMACIO16 on page 5-111
This register is used to control the peripherals connected to emacl_tx_d1 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO17 on page 5-112

This register is used to control the peripherals connected to emacl_tx_ctl Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO18 on page 5-112

This register is used to control the peripherals connected to emacl_rx_d0 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

EMACIO19 on page 5-113

This register is used to control the peripherals connected to emacl_rx_d1 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

FLASHIOO on page 5-113

This register is used to control the peripherals connected to sdmmc_cmd Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

FLASHIO1 on page 5-114

This register is used to control the peripherals connected to sdmmc_pwren Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

FLASHIO?2 on page 5-115

This register is used to control the peripherals connected to sdmmc_d0 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

FLASHIO3 on page 5-115

This register is used to control the peripherals connected to sdmmc_d1 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

FLASHIO4 on page 5-116

This register is used to control the peripherals connected to sdmmc_d4 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

FLASHIOS5 on page 5-116

This register is used to control the peripherals connected to sdmmc_d5 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

FLASHIOG on page 5-117

This register is used to control the peripherals connected to sdmmc_dé6 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
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FLASHIO? on page 5-117

This register is used to control the peripherals connected to sdmmc_d7 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

FLASHIOS on page 5-118

This register is used to control the peripherals connected to sdmmc_clk_in Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

FLASHIO9Y on page 5-119

This register is used to control the peripherals connected to sdmmc_clk Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

FLASHIO10 on page 5-119

This register is used to control the peripherals connected to sdmmc_d2 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

FLASHIO11 on page 5-120

This register is used to control the peripherals connected to sdmmc_d3 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIOO on page 5-120

This register is used to control the peripherals connected to trace_clk Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIOL1 on page 5-121

This register is used to control the peripherals connected to trace_d0 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO?2 on page 5-122

This register is used to control the peripherals connected to trace_d1 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO3 on page 5-122

This register is used to control the peripherals connected to trace_d2 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO4 on page 5-123

This register is used to control the peripherals connected to trace_d3 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIOS on page 5-123

This register is used to control the peripherals connected to trace_d4 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
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GENERALIOG on page 5-124
This register is used to control the peripherals connected to trace_d5 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO7 on page 5-125

This register is used to control the peripherals connected to trace_d6 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIOS on page 5-125

This register is used to control the peripherals connected to trace_d7 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO9 on page 5-126

This register is used to control the peripherals connected to spim0_clk Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO10 on page 5-126

This register is used to control the peripherals connected to spim0_mosi Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

GENERALIO11 on page 5-127

This register is used to control the peripherals connected to spim0_miso Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

GENERALIO12 on page 5-128

This register is used to control the peripherals connected to spim0_ss0 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO13 on page 5-128

This register is used to control the peripherals connected to uart0_rx Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO14 on page 5-129

This register is used to control the peripherals connected to uart0_tx Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO15 on page 5-129

This register is used to control the peripherals connected to i2c0_sda Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO16 on page 5-130

This register is used to control the peripherals connected to i2c0_scl Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
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GENERALIO17 on page 5-131

This register is used to control the peripherals connected to can0_rx Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO18 on page 5-131

This register is used to control the peripherals connected to can0_tx Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO19 on page 5-132

This register is used to control the peripherals connected to spis1_clk Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO20 on page 5-132

This register is used to control the peripherals connected to spis1_mosi Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO21 on page 5-133

This register is used to control the peripherals connected to spis1_miso Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO22 on page 5-134

This register is used to control the peripherals connected to spis1_ss0 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO23 on page 5-134

This register is used to control the peripherals connected to uartl_rx Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO24 on page 5-135

This register is used to control the peripherals connected to uartl_tx Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO25 on page 5-135

This register is used to control the peripherals connected to i2c1_sda Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO26 on page 5-136

This register is used to control the peripherals connected to i2c1_scl Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

GENERALIO27 on page 5-137

This register is used to control the peripherals connected to spim0_ss0_alt Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.
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MIXED1IOO0 on page 5-137
This register is used to control the peripherals connected to nand_ale Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

MIXED1IO1 on page 5-138

This register is used to control the peripherals connected to nand_ce Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

MIXED1IO2 on page 5-138

This register is used to control the peripherals connected to nand_cle Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

MIXED1IO3 on page 5-139

This register is used to control the peripherals connected to nand_re Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

MIXED1I04 on page 5-140

This register is used to control the peripherals connected to nand_rb Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

MIXED1IO5 on page 5-140

This register is used to control the peripherals connected to nand_dq0 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

MIXED1IO6 on page 5-141

This register is used to control the peripherals connected to nand_dql Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

MIXED1IO7 on page 5-141

This register is used to control the peripherals connected to nand_dq2 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

MIXED1IO8 on page 5-142

This register is used to control the peripherals connected to nand_dq3 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

MIXED1IO9 on page 5-143

This register is used to control the peripherals connected to nand_dq4 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

MIXED1IO10 on page 5-143

This register is used to control the peripherals connected to nand_dq5 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
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MIXED1IO11 on page 5-144
This register is used to control the peripherals connected to nand_dq6 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
MIXED1IO12 on page 5-144
This register is used to control the peripherals connected to nand_dq7 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
MIXED1IO13 on page 5-145
This register is used to control the peripherals connected to nand_wp Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
MIXED1I014 on page 5-146
This register is used to control the peripherals connected to nand_we Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
MIXED1IO15 on page 5-146
This register is used to control the peripherals connected to qspi_io0 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
MIXED1IO16 on page 5-147
This register is used to control the peripherals connected to qspi_iol Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
MIXED1IO17 on page 5-147
This register is used to control the peripherals connected to qspi_io2 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
MIXED1IO18 on page 5-148
This register is used to control the peripherals connected to qspi_io3 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
MIXED1IO19 on page 5-149
This register is used to control the peripherals connected to qspi_ss0 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
MIXED1I1020 on page 5-149
This register is used to control the peripherals connected to qpsi_clk Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
MIXED1I021 on page 5-150
This register is used to control the peripherals connected to qspi_ss1 Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
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MIXED2IOO0 on page 5-150
This register is used to control the peripherals connected to emacl_mdio Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

MIXED2IO1 on page 5-151

This register is used to control the peripherals connected to emacl_mdc Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

MIXED2IO2 on page 5-152

This register is used to control the peripherals connected to emacl_tx_d2 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

MIXED2IO3 on page 5-152

This register is used to control the peripherals connected to emacl_tx_d3 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

MIXED2I04 on page 5-153

This register is used to control the peripherals connected to emacl_rx_clk Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

MIXED2IO5 on page 5-153

This register is used to control the peripherals connected to emacl_rx_ctl Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

MIXED2IO6 on page 5-154

This register is used to control the peripherals connected to emacl_rx_d2 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

MIXED2IO7 on page 5-155

This register is used to control the peripherals connected to emacl_rx_d3 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

GPLINMUX48 on page 5-155

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 48. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUX49 on page 5-156

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 49. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUXS50 on page 5-156

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 50. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.
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GPLINMUXS51 on page 5-157

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 51. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUXS52 on page 5-157

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 52. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUXS53 on page 5-158

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 53. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUX54 on page 5-159

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 54. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUXS55 on page 5-159

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 55. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUX56 on page 5-160

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 56. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUXS57 on page 5-160

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 57. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUXS58 on page 5-161

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 58. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUXS59 on page 5-161

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 59. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUX60 on page 5-162

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 60. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUX61 on page 5-162

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 61. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.
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GPLINMUX62 on page 5-163
Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 62. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUX63 on page 5-164

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 63. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUX64 on page 5-164

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 64. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUX65 on page 5-165

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 65. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUX66 on page 5-165

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 66. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUX67 on page 5-166

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 67. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUX68 on page 5-166

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 68. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUX69 on page 5-167

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 69. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLINMUX70 on page 5-167

Some GPIO/LoanlIO inputs can be driven by multiple pins. This register selects the input signal for GPIO/
LoanIO 70. Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified
after IO configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXO on page 5-168

Selection between GPIO and LoanIO output and output enable for GPIO0 and LoanIO0. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.
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GPLMUXI1 on page 5-169
Selection between GPIO and LoanIO output and output enable for GPIO1 and LoanIO1. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX2 on page 5-169

Selection between GPIO and LoanIO output and output enable for GPIO2 and LoanIO2. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX3 on page 5-170

Selection between GPIO and LoanIO output and output enable for GPIO3 and LoanIO3. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX4 on page 5-170

Selection between GPIO and LoanIO output and output enable for GPIO4 and LoanIO4. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXS5 on page 5-171

Selection between GPIO and LoanIO output and output enable for GPIO5 and LoanIO5. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXS6 on page 5-171

Selection between GPIO and LoanIO output and output enable for GPIO6 and LoanIO6. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXY7 on page 5-172

Selection between GPIO and LoanIO output and output enable for GPIO7 and LoanIO7. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXS on page 5-173

Selection between GPIO and LoanIO output and output enable for GPIO8 and LoanIO8. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXY9 on page 5-173

Selection between GPIO and LoanIO output and output enable for GPIO9 and LoanIO9. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.
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GPLMUX10 on page 5-174
Selection between GPIO and LoanIO output and output enable for GPIO10 and LoanIO10. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXI11 on page 5-174

Selection between GPIO and LoanIO output and output enable for GPIO11 and LoanIO11. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX12 on page 5-175

Selection between GPIO and LoanIO output and output enable for GPIO12 and LoanIO12. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX13 on page 5-176

Selection between GPIO and LoanIO output and output enable for GPIO13 and LoanIO13. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX14 on page 5-176

Selection between GPIO and LoanIO output and output enable for GPIO14 and LoanIO14. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX15 on page 5-177

Selection between GPIO and LoanIO output and output enable for GPIO15 and LoanIO15. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX16 on page 5-177

Selection between GPIO and LoanIO output and output enable for GPIO16 and LoanIO16. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX17 on page 5-178

Selection between GPIO and LoanIO output and output enable for GPIO17 and LoanIO17. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX18 on page 5-179

Selection between GPIO and LoanIO output and output enable for GPIO18 and LoanIO18. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.
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GPLMUX19 on page 5-179

Selection between GPIO and LoanIO output and output enable for GPIO19 and LoanIO19. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX20 on page 5-180

Selection between GPIO and LoanIO output and output enable for GPI020 and LoanIO20. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX21 on page 5-180

Selection between GPIO and LoanIO output and output enable for GPIO21 and LoanIO21. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX22 on page 5-181

Selection between GPIO and LoanIO output and output enable for GPI022 and LoanIO22. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX23 on page 5-182

Selection between GPIO and LoanIO output and output enable for GPI023 and LoanIO23. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX24 on page 5-182

Selection between GPIO and LoanIO output and output enable for GP1024 and LoanIO24. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX25 on page 5-183

Selection between GPIO and LoanIO output and output enable for GPIO25 and LoanIO25. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX26 on page 5-183

Selection between GPIO and LoanIO output and output enable for GPI026 and LoanIO26. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX27 on page 5-184

Selection between GPIO and LoanIO output and output enable for GPIO27 and LoanIO27. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

System Manager Altera Corporation

C] Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20System%20Manager%20(cv_5v4%202014.06.30)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

cv_54014
5-96 Pin Mux Control Group Register Descriptions 2014.06.30
GPLMUX28 on page 5-185
Selection between GPIO and LoanIO output and output enable for GPI028 and LoanIO28. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX29 on page 5-185

Selection between GPIO and LoanIO output and output enable for GPI029 and LoanIO29. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX30 on page 5-186

Selection between GPIO and LoanIO output and output enable for GPIO30 and LoanIO30. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX31 on page 5-186

Selection between GPIO and LoanIO output and output enable for GPIO31 and LoanIO31. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX32 on page 5-187

Selection between GPIO and LoanIO output and output enable for GPIO32 and LoanIO32. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX33 on page 5-188

Selection between GPIO and LoanIO output and output enable for GPIO33 and LoanIO33. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX34 on page 5-188

Selection between GPIO and LoanIO output and output enable for GPI034 and LoanIO34. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX35 on page 5-189

Selection between GPIO and LoanIO output and output enable for GPIO35 and LoanIO35. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX36 on page 5-189

Selection between GPIO and LoanIO output and output enable for GPIO36 and LoanIO36. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.
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GPLMUX37 on page 5-190

Selection between GPIO and LoanIO output and output enable for GPIO37 and LoanIO37. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX38 on page 5-191

Selection between GPIO and LoanIO output and output enable for GPIO38 and LoanIO38. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX39 on page 5-191

Selection between GPIO and LoanIO output and output enable for GPIO39 and LoanIO39. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX40 on page 5-192

Selection between GPIO and LoanIO output and output enable for GPI040 and LoanIO40. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX41 on page 5-192

Selection between GPIO and LoanIO output and output enable for GPIO41 and LoanIO41. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX42 on page 5-193

Selection between GPIO and LoanIO output and output enable for GPI042 and LoanIO42. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX43 on page 5-194

Selection between GPIO and LoanIO output and output enable for GPI043 and LoanIO43. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX44 on page 5-194

Selection between GPIO and LoanIO output and output enable for GPI044 and LoanIO44. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX45 on page 5-195

Selection between GPIO and LoanIO output and output enable for GPIO45 and LoanIO45. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.
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GPLMUX46 on page 5-195
Selection between GPIO and LoanIO output and output enable for GPI046 and LoanIO46. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX47 on page 5-196

Selection between GPIO and LoanIO output and output enable for GPI047 and LoanIO47. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX48 on page 5-197

Selection between GPIO and LoanIO output and output enable for GPI048 and LoanIO48. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX49 on page 5-197

Selection between GPIO and LoanIO output and output enable for GPIO49 and LoanIO49. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXS50 on page 5-198

Selection between GPIO and LoanIO output and output enable for GPIO50 and LoanIO50. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXS51 on page 5-198

Selection between GPIO and LoanIO output and output enable for GPIO51 and LoanIO51. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXS52 on page 5-199

Selection between GPIO and LoanIO output and output enable for GPIO52 and LoanIO52. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXS53 on page 5-200

Selection between GPIO and LoanIO output and output enable for GPIO53 and LoanIO53. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXS54 on page 5-200

Selection between GPIO and LoanIO output and output enable for GPIO54 and LoanIO54. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.
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GPLMUXS55 on page 5-201

Selection between GPIO and LoanIO output and output enable for GPIO55 and LoanIO55. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXS56 on page 5-201

Selection between GPIO and LoanIO output and output enable for GPIO56 and LoanIO56. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXS57 on page 5-202

Selection between GPIO and LoanIO output and output enable for GPIO57 and LoanIO57. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXS58 on page 5-203

Selection between GPIO and LoanIO output and output enable for GPIO58 and LoanIO58. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXS59 on page 5-203

Selection between GPIO and LoanIO output and output enable for GPIO59 and LoanIO59. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX60 on page 5-204

Selection between GPIO and LoanIO output and output enable for GPIO60 and LoanIO60. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX61 on page 5-204

Selection between GPIO and LoanIO output and output enable for GPIO61 and LoanIO61. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX62 on page 5-205

Selection between GPIO and LoanIO output and output enable for GPIO62 and LoanIO62. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX63 on page 5-206

Selection between GPIO and LoanIO output and output enable for GPIO63 and LoanIO63. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.
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GPLMUX64 on page 5-206
Selection between GPIO and LoanIO output and output enable for GPIO64 and LoanIO64. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUXG65 on page 5-207

Selection between GPIO and LoanIO output and output enable for GPIO65 and LoanIO65. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX66 on page 5-207

Selection between GPIO and LoanIO output and output enable for GPIO66 and LoanIO66. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX67 on page 5-208

Selection between GPIO and LoanIO output and output enable for GPIO67 and LoanIO67. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX68 on page 5-209

Selection between GPIO and LoanIO output and output enable for GPIO68 and LoanIO68. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX69 on page 5-209

Selection between GPIO and LoanIO output and output enable for GPIO69 and LoanIO69. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

GPLMUX?70 on page 5-210

Selection between GPIO and LoanIO output and output enable for GPIO70 and LoanIO70. These signals
drive the Pin Mux. The Pin Mux must be configured to use GPIO/LoanlO in addition to these settings
Only reset by a cold reset (ignores warm reset). NOTE: These registers should not be modified after IO
configuration.There is no support for dynamically changing the Pin Mux selections.

NANDUSEFPGA on page 5-210

Selection between HPS Pins and FPGA Interface for NAND signals. Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

RGMIITUSEFPGA on page 5-211

Selection between HPS Pins and FPGA Interface for RGMII1 signals. Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
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I2COUSEFPGA on page 5-212
Selection between HPS Pins and FPGA Interface for 12C0 signals. Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
RGMIIOUSEFPGA on page 5-212
Selection between HPS Pins and FPGA Interface for RGMIIO signals. Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
I2C3USEFPGA on page 5-213
Selection between HPS Pins and FPGA Interface for 12C3 signals. Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
I2C2USEFPGA on page 5-213
Selection between HPS Pins and FPGA Interface for 12C2 signals. Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
I2C1USEFPGA on page 5-214
Selection between HPS Pins and FPGA Interface for 12C1 signals. Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
SPIM1USEFPGA on page 5-214
Selection between HPS Pins and FPGA Interface for SPIM1 signals. Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.
SPIMOUSEFPGA on page 5-215
Selection between HPS Pins and FPGA Interface for SPIMO signals. Only reset by a cold reset (ignores
warm reset). NOTE: These registers should not be modified after IO configuration.There is no support for
dynamically changing the Pin Mux selections.

EMACIOO0

This register is used to control the peripherals connected to emac0_tx_clk Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

Module Instance Base Address Register Address

sysmgr ‘ OxFFD08000 ‘ OxFFD08400

Offset: 0x400
Access: RW
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Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2 1|0
Reserved sel
RW 0x0

EMACIOO Fields

B S S S Y A

Select peripheral signals connected emac0_tx_clk. 0 :
Pin is connected to GPIO/LoanIO number 0. 1 : Pin
is connected to Peripheral signal not applicable. 2 :
Pin is connected to Peripheral signal not applicable.

3 : Pin is connected to Peripheral signal RGMII0.TX _
CLK.

EMACIO1
This register is used to control the peripherals connected to emac0_tx_d0 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFD08404

Offset: 0x404

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2 1|0
Reserved sel
RW 0x0

EMACIO1 Fields

I S O )

Select peripheral signals connected emac0_tx_d0. 0 :
Pin is connected to GPIO/LoanlO number 1. 1 : Pin
is connected to Peripheral signal not applicable. 2 :
Pin is connected to Peripheral signal USB1.DO. 3 : Pin
is connected to Peripheral signal RGMII0.TXDO.
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EMACIO2
This register is used to control the peripherals connected to emac0_tx_d1 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFD08408

Offset: 0x408

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 1 | 0
Reserved sel
RW 0x0

EMACIO2 Fields

I S O 01

Select peripheral signals connected emac0_tx_d1.0:
Pin is connected to GPIO/LoanlO number 2. 1 : Pin
is connected to Peripheral signal not applicable. 2 :
Pin is connected to Peripheral signal USB1.D1. 3 : Pin
is connected to Peripheral signal RGMII0.TXD1.

EMACIO3
This register is used to control the peripherals connected to emac0_tx_d2 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD0840C

Offset: 0x40C

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2 1|0
Reserved sel
RW 0x0
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EMACIO3 Fields

I S O 1

Select peripheral signals connected emac0_tx_d2.0:
Pin is connected to GPIO/LoanIO number 3. 1 : Pin
is connected to Peripheral signal not applicable. 2 :
Pin is connected to Peripheral signal USB1.D2. 3 : Pin
is connected to Peripheral signal RGMII0.TXD2.

EMACIO4
This register is used to control the peripherals connected to emac0_tx_d3 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

Module Instance Base Address Register Address

sysmgr | OxFFD0O8000 | OxFFD08410

Offset: 0x410

Access: RW
Bit Fields
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15|14|13|12|11|10|9|8|7|6|5|4|3|2 1|0
Reserved sel
RW 0x0
EMACIOA4 Fields

B S O )

Select peripheral signals connected emac0_tx_d3.0:
Pin is connected to GPIO/LoanIO number 4. 1 : Pin
is connected to Peripheral signal not applicable. 2 :
Pin is connected to Peripheral signal USB1.D3. 3 : Pin
is connected to Peripheral signal RGMII0.TXD3.

EMACIO5
This register is used to control the peripherals connected to emac0_rx_d0 Only reset by a cold reset
(ignores warm reset). NOTE: These registers should not be modified after IO configuration.There is no
support for dynamically changing the Pin Mux selections.

Module Instance Base Address Register Address

sysmgr | OxFFD08000 | OxFFD08414

Offset: 0x414
Access: RW
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Bit Fields
31 30 29 28 27 26 25 24 2