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Charger” on page 758. (CQ10614)
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TXCALIBRATE bit fields in Table 185, “HW_USBPHY_TX Bit Field Descriptions,” on page 171.
(CQ10630)
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(CQ10902)

Added Section 13.3.5, “NAND Read Timing” on page 346. (CQ10903)

Added UART and IrDA PIO word mapping information to Section 11.2, “APBX DMA” on page 258,
Section 22.2.3, “DMA Operation” on page 573, and Section 24.2.1, “DMA Operation” on page 608.
(CQ10907)

Updated Section 25.3, “ADC Sample Rate Converter and Internal Operation” on page 627 and the
example in “AUDIOIN Sample Rate Register Description” on page 634. (CQ10917)

On the cover page, reinstated the USB Hi-Speed Certification logo, which had been removed in
error. (CQ10920)

Added Table 5, “PLL Voltage Requirements,” on page 41. Updated description of PLLV2ISEL bit
field in Table 12, “HW_CLKCTRL_PLLCTRLO Bit Field Descriptions,” on page 56. (CQ10921)
Updated Section 8.4, “USB DMA Interface” on page 157 for on-chip RAM and SDRAM
requirements. (CQ11001)

Added Table 7, “Recommended Operating Conditions for Specific EMICLK Targets,” on page 42.
(CQ11005)

Updated Table 4, “Recommended Operating Conditions for Specific CPUCLK Targets,” on page 41
with new values. (CQ11011)

Updated Figure 1, “System Block Diagram” on page 26 to show correct Lineln and microphone
amplifier connections. (CQ11088)

Updated Section 29.1 on page 705 with LRADC absolute accuracy value. (CQ11089)

Updated Section 29.1 on page 705 about using an external thermistor for temperature sensing.
(CQ11131)
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REVISION

DESCRIPTION

1.01

Updated “Recommended Operating Conditions for Specific Clock Targets” for VDDD requirements.
Reorganized “Recommended Operating Conditions for Specific HCLK Targets” and “Recommended
Operating Conditions for Specific CPUCLK Targets” for consistency. Added TBD values for maximum
CPUCLK targets from 0 to 85 MHz. Added typical power dissipation value to “DC Characteristics”.

Entered changes to close the following ClearQuest STMP defect entries (STMP0O0ONnnnnn): 10137,
10138, 10139, 10180

« Updated description of PLLV2ISEL bit field in “HW_CLKCTRL_PLLCTRLO Bit Field Descriptions”.
(CQ10137)

» Updated description of TRAN_NOHYST in “HW_POWER_LOOPCTRL Bit Field Descriptions” and
“DC-DC Extended Battery Life Features”. (CQ10138)

» Updated “ARM 926 Processor Core” to add little endian information. (CQ10139)

» Added figures and text to “AUDIOIN/ADC” to describe the microphone. Added figures and text to
“AUDIOOUT/DAC" to describe the headphones. (CQ10180)

1.00

Initial public release.
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1.

PRODUCT OVERVIEW

The STMP36xx is SigmaTel's fourth-generation single-chip digital media SOC for applications such as digi-
tal audio players, PDAs, voice recorders, cell phones, portable video players, and digital photo wallets.

This chapter provides an general overview of the product and describes hardware features, application
capability, design support, and additional documentation. A system block diagram (Figure 1), chip block
diagram (Figure 3), clock overview diagram (Figure 5), and mixed signal audio diagram (Figure 6) are also
provided in this chapter.

1.1. Hardware Features

B ARM926 CPU Running at up to 200 MHz
¢ Integrated ARM926EJ-S CPU
¢ B8KB + 8KB caches
¢ ARM Embedded Trace Macrocell (ETM) version 9-medium

M 256KB of Integrated Low-Power On-Chip RAM

M Universal Serial Bus (USB) High-Speed On-The-Go (OTG)—Up to 480Mb/s
¢ High-speed USB device and host functions
¢ Fully integrated high-speed OTG Physical Layer Protocol (PHY)
¢ Complete OTG support

B Power Management Unit
¢ Multi-channel DC-DC converter supports all common battery configurations
Features multi-channel boost, dual-output buck and buck/boost modes
PFM mode for low standby power
Improved, high-current battery charger for Lithium lon (Li-lon) and Nickel Metal Hydride (NiMH) batteries
Direct power from 5-V source (USB, wall power, or other source)
Can generate 5V from Li-lon battery for USB OTG and other applications
Can generate 3.3V for hard drive

® 6 6 6 ¢ o o

Silicon speed and temperature sensors enable adaptive power management over temperature and silicon
process
B Optimized for Very Long Battery Life

¢ 50 mW system power consumption while playing 128-kbps MP3 from SDRAM

B Audio Codec
¢ Stereo DAC 99dB SNR
Stereo ADC with 90dB SNR
Stereo headphone amplifier with direct drive to eliminate bulky capacitors
Mono speaker amplifier with direct drive
Amplifiers are designed for click/pop free operation and have short-circuit protection
Two stereo line inputs
Microphone input
SPDIF digital out

® 6 6 6 o o o

B 8-Channel A/D converter
¢ 6 external channels, 2 internal channels
¢ Resistive touch screen controller
¢ Temperature sensor controller
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Security Features
¢ Read-only unique ID for digital rights management algorithms
¢ Secure boot

External Memory Interface (EMI)

¢ Provides memory-mapped (load/store) access to external memories
¢ SDRAM

¢ NOR flash

Wide Assortment of External Media Interfaces

ATA hard drive

Up to four NAND flash with hardware management of device interleaving

High-speed MMC, secure digital, compact flash, MS

Hardware Reed-Solomon Error Correction Code (ECC) engine offers industry-leading protection and
performance for NAND

Dual Peripheral Bus Bridges with 16 DMA Channels

¢ Multiple peripheral clock domains save power while optimizing performance

* & o

¢ Direct Memory Access (DMA) with sophisticated linked DMA command architecture saves power and off
loads the CPU

Liquid Crystal Display (LCD) Interface Works with All Standard LCD Modules

¢ 8- or 16-hit bus

Two Universal Asynchronous Receiver-Transmitters (UARTS)

¢ High-speed UART operates up to 1.5 Mb/s

I°C Master/Slave

¢ DMA control of an entire EEPROM or other device read/write transaction without CPU intervention
Synchronous Serial Port (for SPI, Microwire, MMC, SDIO, MS)

Four-Channel 16-Bit Timer with Rotary Decoder

Five-Channel Pulse Width Modulator (PWM)

Real-Time Clock
¢ Alarm clock can turn the system on
¢ Uses the existing 24-MHz XTAL for low cost or 32.76-kHz for low power

SPDIF Transmit

Flexible I/O Pins
¢ All digital pins have drive strength (4mA, 8mA) controls
¢ Almost all digital pins have General-Purpose Input/Output (GPIO) mode

Offered in 100-Pin Thin Quad Flat Pack (TQFP) and 169-Pin Ball Grid Array (BGA) Packages

1.2. Application Capability

Multi-Format Compressed Audio Encode and Decode

Digital Rights Management (DRM)
¢ Microsoft PDDRM (Portable Device Digital Rights Management/DRM9)
¢ WMDRM10 (Windows Media Digital Rights Management 10/Janus)
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Voice Record in ADPCM or Nearly Any Other Format
Graphical Equalizer

Sound Effects and Spatialization

JPEG Image Decode and Encode
¢ Simultaneous JPEG decoding and compressed audio playback

Video Decoder Capability
¢ Multi-format compressed video decode

B Flexible USB Connectivity

Mass storage device

Media transfer protocol device

Also supports proprietary USB device drivers
Mass storage host

USB OTG with mass storage, MTP or PTP

* & o o

B Field-Upgradeable Firmware
¢ Upgradeable to future compressed audio and video codecs via software

B Ready for Wi-Fi 802.11a/b/g Using SDIO
B Ready for Bluetooth Using SDIO or UART

1.3. Design Support

B Green Hills Integrated Development Environment, Software Development Kit (SDK), and
Debugger
¢ Optional real-time trace port

B Application Notes, Reference Schematics, Sample PCB Layouts are Available

1.4. Additional Documentation

Additional documentation and information is available from SigmaTel, including the following:
B Extensive Software Development Kit (SDK) with Peripheral Device Files
Application Notes

Reference Schematics

Sample Printed Circuit Board (PCB) Layouts

Sample Bill of Materials

SigmaTel specifically refers the reader to the peripheral device Include files from the SDK. These files pro-
vide constant declarations for address offsets to the registers defined in this document. Note that the name
of each programmable register defined in this datasheet corresponds to a C language #define or assembly
language equate of the exact same name. These files also contain declarations that allow symbolic access
to individual bit fields within the registers.

User programs can include all of these peripheral include files by simply including the file hw_equ.inc into
the assembly files and hw_equ.h into the C files.
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1.5.

STMP36xx System Block Diagram

Figure 1 shows a block diagram of a typical system based on the STMP36xx.
Figure 2 shows photographs of the two different chip packages.

>

-

-
<

>

&

/@)

32768-Hz )
Crystal
STFM1000
FM Radio
USB High-Speed OTG 280z !
USB Full-Speed OTG Crysta Microphone
— USB PHY £
N Interrupt Dual XTAL,
LCD Control, (HS/FS OTG) RTC, ALARM %’
Timers,
Host, Debug—H 16xDMASs, USB 2.0 OTG S| Capless
JIAE, TR Device/Host gtkéga G Direct-Drive
£l gl | Amp
Ul: Rotary 4 AMBA AHB ECC = []
ul: LED/ I I Sl 2
Switches 1 | GPIO Interface EZE
Backlight—4 % I  Pulse width B By STMP36xX - §§
= EE=
mmcispl | 2 30-Bit DAC L/
WiFi/BlueTooth T - 5
ms fe - SE >
Fe"gg;gi; —H —i I°C Interface I—< ARE &<
Wb -~ el y '
MLC Flg:h 1 on-Chip
Compact Flash ROM On-Chip RAM Low- Battery DC-DC 33Vto
SDRAM/NOR || 16K x 64K x 32bits Resclttiod Charger || Converters [—f* Hard
NOR Flash _L| Interface 32bits ADC x8 Drive
SDRAM —
Ul: Buttons, Q _
Touch-Screen Y M
Input
Rechargable Battery
Figure 1. System Block Diagram
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11 x 11 mm
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Note: For additional package measurements, see Chapter 36, “Package Drawings” on page 843.

Figure 2. Chip Package Photographs
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1.6. STMP36xx Product Features

1.6.1.

The STMP36xx is SigmaTel's fourth generation single-chip digital media system for
applications such as digital audio players, PDAs, voice recorders, cell phones, por-
table video players, and digital photo wallets. The STMP36xx offers long battery life,
minimal external components, high processing performance, and excellent software
development and debug support.

The STMP36xx features low power consumption to enable long battery life in porta-
ble applications. The integrated power management unit includes a high efficiency,
on-chip DC-DC converter that supports many different battery configurations includ-
ing 1xAA, 1xAAA, 2xAA, 2xAAA and Li-lon. The power management unit also
includes an intelligent battery charger for Li-lon cells and is designed to support
Adaptive Voltage Control (AVC), which can reduce system power consumption by
half. AVC also allows the chip to operate at a higher peak CPU operating frequency
than typical voltage control systems.

To provide the maximum application flexibility, the STMP36xx integrates a wide
range of I/O ports. It can efficiently interface to nearly any type of flash memory, ATA
drive, serial bus, or LCD. It is also ready for advanced connectivity applications such
as Bluetooth and WiFi via its integrated 4-bit SDIO controller and high-speed UART.

As with previous STMP3xxx products, the STMP36xx integrates the entire suite of
analog components needed for a portable audio player. This includes a high-resolu-
tion audio codec with headphone and speaker amplifiers, 8-channel 12-bit ADC,
high-current battery charger, linear regulators for 5-V operation, high-speed USB
OTG PHY, and various system monitoring and infrastructure systems.

An ARM 926 EJ-S CPU with 256 Kbytes of on-chip SRAM and an integrated mem-
ory management unit provides the processing power needed to support advanced
features such as audio cross-fading, as well as still and motion video decoding.
These and other advanced features are integrated into software development kits
that support the STMP36xx. Contact your local SigmaTel representative or visit the
SigmaTel extranet at: http://extranet.sigmatel.com for more information on the soft-
ware development kits available for the STMP36xx.

ARM 926 Processor Core

The on-chip RISC processor core is an ARM, Ltd. 926EJ-S. This CPU implements
the ARM V5TE instruction set architecture. The ARM9EJ-S has two instructions
sets, a 32-bit instruction set used in the ARM state and a 16-bit instruction set used
in Thumb state. The core offers the choice of running in the ARM state or the Thumb
state or a mix of the two. This enables optimization for both code density and perfor-
mance. ARM studies indicate that Thumb code is typically 65% the size of equiva-
lent ARM code, while providing 160% of the effective performance in constrained
memory bandwidth applications. The ARM CPU is described in Chapter 3, “ARM
CPU Complex” on page 43.

The ARM RISC CPU is the central controller for the entire STMP36xx SOC, as
shown in Figure 3. The ARM 926 core includes two AHB masters. One is used for
instruction fetches while the other is used for data load/stores, page table accesses,
DMA traffic, etc. The AHB has three other bus masters, the ARM core | and D mas-
ters, the USB master, and an AHB-to-APBH bridge DMA master, and an AHB-to-
APBX bridge DMA master. The AHB has six slaves: the USB slave, the on-chip
RAM, the on-chip ROM, the external memory interface (SDRAM), default first-level
page table, and the two APB bridges.

5-36xx-D1-1.02-050306
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Figure 3. STMP36xx SOC Block Diagram

Execution always begins in on-chip ROM after reset, unless over-ridden by the
debugger. There is a 2-Kbyte lock out region (ROM shield) within the on-chip ROM.
This region is not visible when the JTAG debugger is attached. It is further disabled
by a write-once bit in the digital control block. When written by instructions in the
ROM boot loader, this feature enables the expansion of a trust zone to a certified
boot manager software loaded by the ROM.

A number of devices are programmed only at initialization or application state
change, such as DC-DC converter voltages, clock generator settings, etc. Certain
other devices either operate in the crystal clock domain or have significant portions
that operate in the crystal clock domain, e.g., ADC, DAC, PLL, etc. These devices
operate on a slower speed asynchronous peripheral bus. Write posting in the ARM
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core, additional write post buffering in the peripheral AHB, and set/clear operations
at the device registers make these operations efficient.

Figure 4 shows the memory map for the D-AHB devices.

OXFFFFFFFF
On-Chip ROM
(64 Kbytes)
OxFFFF0000
OXFFFEFFFF ROM
aliased through
0xC0000000 1 Gbyte
0x80100000 Default Slave
Ox800FFFFF | peripheral Space
128 Kbytes aliased in
0x80000000 1 Gbyte
OX7FFFFFFF
SDRAM/NOR D
256 Mbytes
(CS3)
0x70000000
Ox6FFFFFFF
SDRAM/NOR C
256 Mbytes
(CS2)
0x60000000
OX5FFFFFFF
SDRAM/NOR B
256 Mbytes
(Cs1)
0x50000000
Ox4FFFFFFF
SDRAM/NOR A
256 Mbytes
(CS0)
0x40000000
Ox3FFFFFFF
4095 Aliases of
256 Kbytes
On-Chip SRAM
0x00040000
Ox0003FFFF
On-Chip SRAM
256 Kbytes
0x00000000

Figure 4. Memory Map for D-AHB Devices

The DC-DC converters and the clock generator can be reprogrammed on-the-fly to
dynamically trade off power versus performance.

1.6.2. On-Chip RAM and ROM

The STMP36xx includes 64Kx32-bit on-chip RAM. The RAM includes embedded
redundancy. Any necessary RAM repairs are done by the ROM, as described in
Chapter 7, “Digital Control and On-Chip RAM” on page 123.

The STMP36xx also includes 16K 32-bit words of on-chip masked programmed
ROM. The ROM contains initialization code written by SigmaTel, Inc. to handle the
initial boot and hardware initialization. Software in this ROM offers a large number of
BOOT configuration options, including manufacturing boot modes for burn-in and
tester operation.
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1.6.3.

1.6.4.

1.6.5.

Other boot modes are responsible for loading application code from off-chip into the
on-chip RAM. It supports initial program loading from a number of sources:

* NAND flash devices

* NOR flash devices

* ATA hard drive

+ 12C master mode from EEPROM devices
» USB recovery mode

At power-on time, the first instruction executed by the ARM core comes from this
ROM. The reset boot vector is located at OXFFFF0000. The on-chip boot code
includes a firmware recovery mode. If the device fails to boot from NAND flash,
NOR flash, or hard drive, for example, the device will attempt to boot from a PC host
connected to its USB port.

The on-chip RAM and ROM run on the AHB HCLK domain. The maximum HCLK
frequency is 100 MHz. At this frequency, the on-chip RAM and ROM can supply a
maximum of 400 Mbytes per second.

The ROM boot loader can boot images from different devices, depending on the
boot modes. This function is enabled by different boot mode pin configurations.
Additional laser fuse bits select one of 16 customer keys, which are further modified
by laser fuses. A polynomial LSFR is used to decrypt the supplied boot image. A
second polynomial computes an authentication code for the boot image. If the
decrypted image does not compute the correct authentication code, then the boot
loader will enter recovery mode and attempt to boot from the USB device.

These features are described in Chapter 32, “Boot Modes” on page 787.

Interrupt Collector

The STMP36xx contains a 64-bit vectored interrupt collector for the CPU’s IRQ
input and a separate non-vectored interrupt collection mechanism for the CPU'’s FIQ
input. Each interrupt can be assigned to one of four levels of priority. The interrupt
collector supports nesting of interrupts that preempt an interrupt service routine run-
ning at a lower priority level.

The interrupt collector is described in Chapter 5, “Interrupt Collector” on page 69.

Default First-Level Page Table

The STMP36xx contains a default first-level page table implemented as an AHB
slave. This device provides an economical way to present 16 Kbytes of nearly static
data to the ARM CPU’s MMU. The default first-level page table provides access to
the PIO block at 0x80000000, as well as up to 16 Mbytes of virtual memory defined
in up to 16 secondary page tables.

This feature is described more completely in Chapter 6, “Default First-Level Page
Table for ARM926 MMU” on page 115.

External Memory Interface (SDRAM/NOR Flash Controller)

The STMP36xx contains an external memory interface (EMI) controller that can be
used to connect external SDRAM memory chips. The controller is designed to work
with 16 bit wide memory systems. It supports SDRAM products from 16Mbit to
512MBit JEDEC families. The EMI also supports external NOR flash devices at up
to 512Mbit per chip.
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1.6.6.

1.6.7.

The EMI's AHB slave supports split transactions to improve system wide perfor-
mance and overlap with the on-chip RAM.

The external memory interface is described in Chapter 12, “External Memory Inter-
face (EMI)” on page 325.

DMA Controller

Many peripherals on the STMP36xx utilize direct memory access (DMA) transfers.
Some peripherals, such as the USB controller, make highly random accesses to
system memory for a large number of descriptor, queue heads, and packet payload
transfers. This highly random access nature is supported by integrating a dedicated
DMA into the USB controller and connecting it directly to the high-speed AHB bus.

Other peripherals have a small number of highly sequential transactions, for exam-
ple the ADC or DAC streams, SPDIF transmitter, etc. These devices share a cen-
tralized address generation and data transfer function that allows them to share a
single shared master on the AHB.

There are two AMBA peripheral buses on the STMP36xx:

e The APBH bus runs completely synchronous to the AHB’s HCLK.
e The APBX bus runs in an independent clock domain that can be slowed down
significantly for power reduction.

Thus, the AHB and APBH can run at 60 MHz, while the APBX runs at 6 MHz. See
Chapter 10, “AHB-to-APBH Bridge with DMA” on page 185, and Chapter 11, “AHB-
to-APBX Bridge with DMA” on page 257, for more detailed information.

The two bridge DMAs are controlled through linked DMA command lists. The CPU
sets up the DMA command chains before starting the DMA. The DMA command
chains include set-up information for a peripheral and associated DMA channel. The
DMA controller reads the DMA command, writes any peripheral set up, tells the
peripheral to start running and then transfers data, all without CPU intervention. The
CPU can add commands to the end of a chain to keep data moving without inter-
ventions.

The linked DMA command architecture offloads most of the real-time aspects of 1/0O
control from the CPU to the DMA controller. This provides better system perfor-
mance, while allowing longer interrupt latency tolerances for the CPU.

Clock Generation Subsystem

The STMP36xx uses twenty-five domains to provide clocks to the various sub-
systems, as shown in Figure 5. These clocks are either derived from the 24-MHz
crystal or from the integrated high-speed PLL. The PLL output is programmable
from 240 MHz to 480 MHz in 4 MHz steps. The PLL must be set to 480 MHz for
USB or SPDIF operation.

More details about the system clock architecture can be found in Chapter 4, “Clock
Generation and Control” on page 47.

The system includes a real-time clock that can use either the 24-MHz system crystal
or a 32.768-kHz RTC crystal. An integrated watchdog reset timer is also available
for automatic recovery from errant code execution. See Chapter 19, “Real-Time
Clock, Alarm, Watchdog, and Persistent Bits” on page 497 for more information
about these features.
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Figure 5. Clock Diagram

1.6.8. Power Management Unit

The STMP36xx contains a sophisticated Power Management Unit (PMU), including
two integrated DC-DC converters and two linear regulators. The PMU can operate
from a battery (1-cell, 2-cell, or Li-lon) using the DC-DC converter(s) or a 5-V supply
using the linear regulators and can automatically switch between them without inter-
rupting operation. The PMU includes circuits for battery and system voltage brown-
out detection, as well as on-chip temperature, digital speed, and process
monitoring.
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1.6.9.

1.6.10.

The chip has two programmable integrated DC-DC converters that can be used to
provide power for the device as well as the entire application. The converters can be
configured to operate from standard battery chemistries in the range of 0.9-4.2 volts
including alkaline cells, NiMH, Li-lon, etc. These converters use off-chip reactive
components (L/C) in a pulse width or frequency modulated DC-DC converter.

The real-time clock includes an alarm function that can be used to “wake-up” the
DC-DC converters, which will then wake up the rest of the system.

The power subsystem is described in Chapter 31,“Power Supply” on page 747.

USB Interface

The chip includes a high-speed Universal Serial Bus (USB) version 2.0 controller
and integrated USB Transceiver Macrocell Interface (UTMI) PHY. The STMP36xx
device interface can be attached to USB 2.0 hosts and hubs running in the USB 2.0
high-speed mode at 480Mbit/second. It can be attached to USB 2.0 full-speed inter-
faces at 12Mbit/second.

The USB controller and integrated PHY support high-speed OTG modes for peer-
to-peer file interchange. The STMP36xx has a high-current PWM channel that can
be used with low-cost external components to generate up to 8mA of 5 volts on the
OTG VBUS for OTG session initiation. The USB controller can also be configured
as a high-speed host.

The USB subsystem is designed to make efficient use of system resources within
the STMP36xx. It contains a random access DMA engine that reduces the interrupt
load on the system and reduces the total bus bandwidth that must be dedicated to
servicing the eight on-chip physical endpoints.

It is a dynamically configured port that can support up to 5 endpoints, each of which
may be configured for bulk, interrupt, or isochronous transfers. The USB configura-
tion information is read from on-chip memory via the USB controller’'s DMA.

See Chapter 8, “USB High-Speed On-the-Go (Host/Device) Controller” on page 155
and Chapter 9, “Integrated USB 2.0 PHY” on page 161 for more information.

General-Purpose Media Interface (GPMI)

The chip includes a general-purpose media interface (GPMI) controller that sup-
ports NAND and ATA devices. The NAND flash interface provides a state machine
that provides all of the logic necessary to perform DMA functions between on- or off-
chip RAM and up to four NAND flash devices. The controller and DMA are sophisti-
cated enough to manage the sharing of a single 16 bit wide data bus among 4
NAND devices without detailed CPU intervention. This allows the STMP36xx to pro-
vide unprecedented levels of NAND performance. The GPMI's ATA mode provides
a high-speed link to a hard drive or CD-ROM. It supports PIO-4 and UDMA mode 4
(up to 66MB/s).

The general-purpose media interface can be described as two fairly independent
devices in one. Unlike previous generations, the three operating modes are inte-
grated into one overall state machine that can freely intermix cycles to different
device types on the media interface. There are four chip selects on the media inter-
face. Each chip select can be programmed to have a different type device installed,
as shown in Table 1. For NAND MP3 player applications, these might be all NAND
flash devices.

The chip selects are shared with the external memory interface, so that chip select
pins that are unused by the GPMI for NAND or ATA devices can be used by the EMI
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1.6.11.

1.6.12.

for SDRAM or NOR flash devices. The two interfaces have independent data and
control paths, so that simultaneous transfers can take place on both GPMI and the
EMI.

Table 1. Media Interface Options by Application

CHIP SELECT NAND PLAYER HARD DISK
0 NAND Hard Disk
1 NAND Hard Disk
2 NAND SDRAM
3 NAND NOR

The GPMI pin timings are based on a dedicated clock divider from the PLL, allowing
the CPU clock divider to change without affecting the GPMI.

See Chapter 13, “General-Purpose Media Interface (GPMI)” on page 341 for more
information.

Hardware Acceleration for ECC for Robust External Storage

The forward error correction circuit (ECC) is used to provide STMP36xx applications
with a reliable interface to various storage media that would otherwise have unac-
ceptable bit error rates. The ECC module consists of two different error correcting
code processors:

« 1-bit error correcting Samsung SSFDC (Hamming code) encoder/decoder
< 4-symbol error correcting (9 bits/symbol) Reed-Solomon encoder/decoder

The 1-bit hamming code is SSFDC compliant and can be used with most SLC
NAND flash memories. This code is capable of correcting a single bit or detecting
two incorrect bits over a 256-byte block.

The Reed-Solomon mode is used for memories that have a higher native defect
probability, such as MLC NAND. It can correct up to four 9-bit symbols over a
512-byte block.

Both of these error correction encoder/decoders use DMA transfers to move data to
and from on-chip RAM completely in parallel with the CPU performing other useful
work.

The ECC reads source data blocks and parity bytes from the shared AHB master,
decodes the error correction code, and generates an error report telling the CPU
which, if any, bits need to be modified.

See Chapter 14, “Hardware ECC Accelerator (HWECC)” on page 361 for more
information.

Memory Copy Unit

The SOC contains a memory-to-memory copy controller using two channels of the
DMA. The source can be either from the on-chip RAM, ROM, external SDRAM, or
NOR flash. SImilarly, the destination can target either on-chip or off -chip RAM.

See Chapter 30, “Memory Copy Device” on page 741 for more information.
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1.6.13.

1.6.14.

1.6.15.

1.6.16.

Mixed Signal Audio Subsystem

The STMP36xx contains an integrated high-quality mixed signal audio subsystem,
including high-quality sigma delta D/A and A/D converters, as shown in Figure 6.
The D/A converter is the mainstay of the audio decoder/player product application,
while the A/D converter is used for voice recording and MP3 encoding applications.

The chip includes a low-noise headphone driver that allows it to directly drive low
impedance (8Q or 16Q2) headphones. The direct drive, or “capless” mode, removes
the need for large, expensive DC blocking capacitors in the headphone circuit. The
headphone power amplifier can detect headphone shorts and report them via the
ICOLL interrupt system. A digitally programmable master volume control allows
user control of the headphone volume. Annoying clicks and pops are eliminated by
zero crossing updates in the volume/mute circuits and by headphone driver startup
and shutdown circuits.

The microphone circuit has a mono to stereo programmable gain pre-amp and an
optional microphone bias generator.

These features are described in Chapter 25, “AUDIOIN/ADC” on page 623, and
Chapter 26, “AUDIOOUT/DAC” on page 647.

Master Digital Control Unit (DIGCTL)

The Master Digital Control Unit (DIGCTL) provides control registers for a number of
blocks that do not have their own AHB or APB slaves, notably the on-chip RAM and
on-chip ROM controllers. In addition, it provides control registers for the SDRAM
controller. Finally, it provides several security features, including an entropy register,
as well as the ROM shield and JTAG shield trust zone controls. See Chapter 7,
“Digital Control and On-Chip RAM” on page 123 for more information.

Synchronous Serial Port (SSP)
The SSP supports a wide range of synchronous serial interfaces, including:

¢ 4-bit high-speed MMC/SD/SDIO
* SPI

* 1-bit MS

* TISSI

¢ Microwire

The SSP has a dedicated DMA channel and a dedicated clock divider from the PLL.

See Chapter 15, “Synchronous Serial Port (SSP)” on page 383 for more information
about these features.

I2C Interface

The chip contains a two-wire SMB/I?C bus interface. It can act as either a slave or
master on the SMB interface. The on-chip ROM supports boot operations from 1°C
mastered EEPROMS, as well as slave I°C boot mode.

See Chapter 21, “12C Interface” on page 539 for more information.
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Notes:
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. audioout_dacvolume: Digital volume control.
. audioout_hpvol: Analog volume control.

. audioout_spkrvol: Analog volume control that works on the speaker amp output.
. audioin_adcvolume: Digital volume control.
. audioin_adcvol: Analog volume control that controls the ADC Gain block.

. audioin_micline_micgain: Analog volume control that controls the mic amp.
. atten_line bit

Figure 6. Mixed Signal Audio Elements

General-Purpose Input/Output (GPIO)

The STMP36xx contains 85 GPIO pins in the 169-pin package. Most digital pins that
are available for specific functions, for example, the SDRAM interface, are also
available as GPIO pins if they are not otherwise used in a particular application.

AUDIOOUT_HPVOL_SELECT
From— ] @ Controlled by
DAC Speaker PWD
i| FIFO |i DACR
DMA | ® OUTPUT SPEAKER
] ] Speaker
Note: Select=11 is invalid Select=00
@ OUTPUT R
LINE 1 R Select=01 Headphon
Right
Select=10
From— — @ . oelect=lY |
DAC™ || T
DMA || FIFO |I | DACL
—i ] Select=00 or 10
— — @ OUTPUT L
Select=01 |Headphong
LINE1 L «@H Left
ADC Right
Input Mux
FQf ADC GAIN |
T ADCR FIFO [— ADC
ADC Left — DMA
[ N Input Mux
ADC GAIN L
LINE 2 @ = 1o
LINE 1 ADC L FIFO [— ADC
Mic Bias \/‘\(5) — DMA
—O

See Chapter 17, “Pin Control and GPIO” on page 429 for more information
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1.6.18.

1.6.19.

1.6.20.

1.6.21.

1.6.22.

1.6.23.

1.6.24.

LCD Controller

The LCD controller has a dedicated DMA channel and can be used to transfer data
directly to 8- or 16-bit LCD modules. It has programmable pin timing, support for
8080 and 6800 modes and automatically handshakes transfers to the LCD.

See Chapter 16, “LCD Interface (LCDIF)” on page 419 for more information.

SPDIF Transmitter

The STMP36xx includes a Sony-Philips Digital Interface Format (SPDIF) transmit-
ter. It includes independent sample-rate conversion hardware so that the A/D, D/A,
and SPDIF can run simultaneously. The SPDIF has a dedicated DMA channel. The
SPDIF has its own clock divider from the PLL.

See Chapter 27, “SPDIF Transmitter” on page 679 for more information.

Rotary Decoder

An automatic rotary decoder function is integrated into the chip. Two digital inputs
are monitored to determine which is leading and by how much. In addition, the hard-
ware automatically determines the period for rotary inputs.

See Chapter 18, “Timers and Rotary Decoder” on page 475 for more information.

Dual UARTSs

Each of two UARTS, similar to a 16550 UART, are provided—one for application use
and one for debug use. Both UARTSs are high-speed with 16-byte Rx and Tx FIFOs.
The Application UART supports DMA and flow control (CTS/RTS).

See Chapter 22, “Application UART” on page 571, and Chapter 23, “Debug UART”
on page 589 for more information.

Infrared Interface

The infrared interface supports Serial Infrared (SIR), Mid Infrared (MIR), Fast Infra-
red (FIR), and Very Fast IrDA (VFIR) rates. It shares pins and DMA channels with
the application UART.

See Chapter 24, “IrDA Controller” on page 607 for more information.

Low-Resolution ADC and Touch-Screen Interface

Eight channels of 12-bit resolution analog-to-digital conversion are provided. Chan-
nel 7 is always connected to the battery and cannot be used for any other purpose
other than battery voltage measurement. Channel 6 can be configured to monitor a
number of internal system parameters. The remaining six channels are available for
other uses and can be used for resistive button sense, touch screens, or other ana-
log input. Channels 0 and 1 have integrated drivers for external temperature monitor
thermistors. Channels 2-5 have integrated drivers for resistive touch-screens. The
LRADC provides typical performance of 11-bit no-missing-codes and 9-bit SNR.

See Chapter 29, “Low-Resolution ADC and Touch-Screen Interface” on page 705
for more information.

Pulse Width Modulator (PWM) Controller

The STMP36xx contains four PWM output controllers that can be used in place of
GPIO pins. Applications include LED brightness control and high-voltage generators
for electroluminescent lamp (EL) display backlights. Independent output control of
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each phase allows zero, one, or high-Z to be independently selected for the active
and inactive phases. Individual outputs can be run in lock step with guaranteed non-
overlapping portions for differential drive applications.

See Chapter 20, “Pulse-Width Modulator (PWM) Controller” on page 523 for more
information.

1.6.25. Camera Interface

The GPMI (ATA/NAND interface) has an experimental mode to support a standard
digital camera. When camera data is being downloaded, the GPMI cannot perform
other functions. Contact your SigmaTel representative for more information before
using this feature.
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2. CHARACTERISTICS AND SPECIFICATIONS

This chapter describes the characteristics and specifications of the STMP36xx and includes sections on
absolute maximum ratings, recommended operating conditions, and DC characteristics.

2.1. Absolute Maximum Ratings

Table 2. Absolute Maximum Ratings

PARAMETER MIN MAX UNITS
Storage Temperature -40 125 °C
Battery Pin (BATT)—DC-DC Modes 0 and 1 -0.3 4.242 \%
Battery Pin (BATT)—DC-DC Mode 2 -0.3 3.40 \%
Battery Pin (BATT)—DC-DC Mode 3 -0.3 1.98 \Y,
5-Volt Source Pin (VDD5V) -0.3 5.25 \Y,
PSWITCH—DC-DC Mode 3 (Note 1) -0.3 BATT \Y
PSWITCH—AII Other DC-DC Modes (Note 2) -0.3 BATT/2 \Y
Analog/Digital Supply Voltage (VDDA1, VDDD1, VDDD2, VDDD3) -0.3 1.98 \%
I/0 Supply (VDDIO1, VDDIO2, VDDIO3, VDDIO4) -0.3 3.63 \Y,
DC-DC Converter #1 (DCDC_VDDD) -0.3 1.98 \Y,
DC-DC Converter #1 (DCDC_VDDIO)—DC-DC Mode 0 -0.3 4.242 \Y,
DC-DC Converter #1 (DCDC_VDDIO)—AIl Other DC-DC Modes -0.3 3.63 \%
DC-DC Converter #1 (DCDC1_BATT) -0.3 max (VDDIO, BATT) \Y
DC-DC Converter #2 (DCDC2_VDDIO) -0.3 3.63 \Y,
DC-DC Converter #2 (DCDC2_PFET) -0.3 4.242 Y,
Input Voltage on DCDC_MODE Input Pin Relative to Ground (Note 2) -0.3 BATT \%
Input Voltage on Any Digital I/O Pin Relative to Ground (DIO3) (Note 2) -0.3 VDDIO+0.3 \%
Input Voltage on USB D+, D— Pins Relative to Ground (USBIO) (Note 2) -0.3 3.63 \%
Input Voltage on Any Analog I/0O Pin Relative to Ground (AIO) (Note 2) -0.3 VDDA+0.3 \Y

Notes:
1. PSWITCH can tolerate VDDIO driven through a 47k resistor, as the on-chip circuitry prevents the actual
voltage on the pin from exceeding acceptable levels.
2. Pinsets for DCDC_MODE, DIO3, AIO, and USBIO, are defined in the pin list in Chapter 35, beginning on
page 809.
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2.2. Recommended Operating Conditions
Table 3. Recommended Operating Conditions
PARAMETER MIN TYP MAX UNITS
Ambient Operating Temperature (Note 1) -10 70 °C
Digital/Analog Core Supply Voltage—VDDD1, VDDD2, VDDD3, 1.35 - 1.98 \Y,
VDDAL. Specification dependent on frequency. (Note 2)
Digital /0O Supply Voltage—VDDIO1, VDDIO2, VDDIO3, VDDIO4 2.90 3.0 3.63 \Y,
Minimum Battery Startup Voltage:
DC-DC Mode 0 - 31 - \Y,
DC-DC Mode 1 - 2.9 - \Y,
DC-DC Mode 3 - 0.9 - \Y,
Standby Current (Note 3):
DC-DC Mode 0 (32-kHz RTC off), BATT =4.2V - 45 PA
DC-DC Mode 0 (32-kHz RTC on), BATT =4.2V - 43 HA
DC-DC Mode 3 (32-kHz RTC off), BATT=1.6 V - 3 HA
DC-DC Mode 3 (32-kHz RTC on), BATT=1.6 V - 5 HA
Microphone:
Full-Scale Input Voltage (0 dB gain) - 0.6 - Vrms
Full-Scale Input Voltage (20 dB gain) - 0.06 - Vrms
Full-Scale Input Voltage (40 dB gain) - 0.006 - Vrms
Input Resistance - 100 - kQ2
Line Inputs:
Full-Scale Input Voltage (Note 4) - 0.6 - Vrms
Crosstalk between Input Channels (16£2 load) - -75 - dB
Input Resistance (Note 5) - 50 - kQ
Lineln-to-HP SNR Idle Channel (Note 6) 95 99 - dB
ADC SNR Idle Channel (Note 6) - 85 - dB
ADC -60 dB Dynamic Range (Note 6) - 85 - dB
Headphone:
Full-Scale Output Voltage (VDDA = 1.8 V, 16Q load) - 0.54 - Vrms
Full-Scale Output Voltage (VDDA = 1.35V, 16Q2 load) - 0.42 - Vrms
Output Resistance - - <1 Q
THD+N (162 load) - -79 —66 dB
THD+N (10KQ load) - -84 - dB
DAC SNR Idle Channel (Note 6) - 99 - dB
DAC —60 dB Dynamic Range (Note 6) 95 99 - dB
Speaker:
Full-Scale Output Voltage (VDDA = 1.8 V, 8Q) load) - 0.83 - Vrms
Full-Scale Output Voltage (VDDA = 1.35 V, 8Q) load) - 0.62 - Vrms
Full-Scale Output Voltage (VDDA = 1.8 V, 4€2 load) - 0.62 - Vrms
Full-Scale Output Voltage (VDDA = 1.35V, 4Q) load) - 0.45 - Vrms
Output Resistance - - <1 Q
THD+N (8Q2 load) —66 dB
THD+N (4Q load) —-60 dB
SNR Idle Channel (8Q2 load) (Note 6) 90 dB
SNR Idle Channel (42 load) (Note 6) 90 dB
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Notes:

o

Contact SigmaTel for extended temperature range options. In most system designs, battery and display
specifications will limit the operating range to well within these specifications. Most battery manufacturers
recommend enabling battery charge only when the ambient temperature is between 0° and 40°C. To
ensure that battery charging does not occur outside the recommended temperature range, the player
ambient temperature may be monitored by connecting a thermistor to the LRADCO or LRADC1 pin on
the STMP36xX.

These limits should be guard-banded by 100 mV. Recommended operating voltages for CPUCLK can be
found in Table 4. Recommended operating voltages for HCLK can be found in Table 6.

When the real-time clock is enabled, the chip consumes current when in the OFF state to keep the
crystal oscillator and the real-time clock running. With a typical 2850 mAhour AA battery, this OFF state
standby current would take more than one year to drain the battery fully.

At 1.35 VddA, max input is 0.45 Vrms.

Input resistance changes with volume setting: 20KQ at +12 dB, 50KQ2 at 0 dB, 100KQ at —34.5 dB.
Measured “A weighted” over a 20-Hz to a 20-kHz bandwidth, relative to full scale output voltage (when
VDDA =1.8V).

2.2.1. Recommended Operating Conditions for Specific Clock Targets

Use the tables in this section to select a proper setting for VDDD and VDDD brownout voltages based on
standard analysis of worst case design and characterization data.

Notes: VDDD must be set to the higher of the voltages listed in Table 4, Table 5, Table 6, and Table 7 for
the specific clock targets. Measured supply voltage may not match the programmed value; see Table 982,
“HW_POWER_VDDCTRL Bit Field Descriptions,” on page 767 for more information.

Table 4. Recommended Operating Conditions for Specific CPUCLK Targets

HW_POWER_VDDCTRL_
Max CPUCLK Min VDDD VDDD_TRG (Using Corresponding VDDD | HW_POWER_VDDCTRL _
Target (MHz) | Target Voltage DC-DC Converters) Brownout Voltage VDDD_BO
up to 150 1.440 0xD 1.344 OxA
160 1.472 OxE 1.376 0xB
170 1.536 0x10 1.440 0xD
180 1.600 0x12 1.504 OxF
190 1.664 0x14 1.568 0x11
200 1.696 0x15 1.600 0x12

Table 5. PLL Voltage Requirements

PLL HW_CPUCTRL |HW_CPUCTRL | Min VDDD |HW_POWER_VDDCTRL| Corresponding |HW_POWER
Frequency| _PLLCTRLO_ | _PLLCTRLO_ Target _VDDD_TRG (Using VDDD _VDDCTRL_
(MHz) FREQ PLLV2ISEL Voltage DC-DC Converters) |Brownout Voltage| VDDD_BO

240-300 | OxOF0-0x12C 0x2 1.376 0xB 1.312 0x9
304-360 | 0x130-0x168 0x2 1.504 OxF 1.408 OxC
364-400 | 0x16C—-0x190 0x2 1.600 0x12 1.504 OxF
404-480 | 0x194-0xIEO 0x2 1.888 0x1B 1.792 0x18
300-480 | 0x12C-0xIEO 0x0 1.376 0xB 1.312 0x9

Note: PLLV2ISEL transitions from 0x2 to 0x0 are recommended only when also changing FREQ from 240 to 480
MHz. Similarly, PLLV2ISEL transitions from 0x0 to 0x2 are recommended only when changing FREQ from 480 to

240 MHz.
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Table 6. Recommended Operating Conditions for Specific HCLK Targets

HW_POWER_VDDCTRL_
Max HCLK Min. VDDD VDDD_TRG (Using Corresponding VDDD | HW_POWER_VDDCTRL_
Target (MHz) | Target Voltage DC-DC Converters) Brownout Voltage VDDD_BO
up to 80 1.472 OxE 1.376 0xB
81-90 1.504 OxF 1.408 0xC
91-100 1.600 0x12 1.504 OxF
Table 7. Recommended Operating Conditions for Specific EMICLK Targets
VDDIO Max Min VDDD | HW_POWER_VDDCTRL_ | Corresponding HW_POWER_
Target EMICLK?! Target VDDD_TRG (Using VDDD Brownout | VDDCTRL_VDDD _
Voltage | Target (MHz) PLL Voltage DC-DC Converters) Voltage BO
3.585 up to 24 on or off 1.472 OxE 1.376 0xB
3.585 30-60 on 1.504 OxF 1.408 oxC
3.585 70 on 1.536 0x10 1.440 0xD
3.585 80 240MHz 1.600 0x12 1.504 OxF
only
3.329 up to 24 on or off 1.472 OxE 1.376 0xB
3.329 30-60 on 1.472 OXE 1.376 0xB
3.329 70 on 1.504 OxF 1.408 0xC
3.329 80 240MHz 1.504 OxF 1.408 0xC
only
3.073 up to 24 on or off 1.472 OxE 1.376 0xB
3.073 30-70 on 1.472 OxE 1.376 0xB
3.073 80 on 1.504 OxF 1.408 0xC
2.945 up to 24 off 1.440 0xD 1.344 OxA

Note: 1. EMICLK = HCLK = CPUCLK
After split-lot characterization of the part performance versus speed-sensor values, a closed-loop method
for setting VDDD voltage and brownout levels will be provided that allows VDDD settings to be tuned to the
actual process corner of a part, at the then current ambient temperature and voltage.

2.3. DC Characteristics

Table 8. DC Characteristics

PARAMETER MIN TYP MAX UNITS
Power Dissipation: VDDD =1.35V, VDDA =1.35V, VDDIO =3.3 YV, 45 mw
DC-DC_MODE = 00 (Li-lon H), VDDD brownout = 1.30 V,
CPUCLK =24 MHz, HCLK = 24 MHz, PLL off, USB off,
Application = MP3 Play, minimum power configuration selected.
Vi (DIO3)—Input high voltage for DIO3 digital I/O pin set in 3.3-V mode. 2.0 \%
VL (DIO3)—Input low voltage for DIO3 digital I/0 pin set in 3.3-V mode 0.8 \%
Von (DIO3)—Output high voltage for DIO3 digital I/O pin set in 3.3-V mode, | 0.7*VDDIO \%
4-mA mode
Von (DIO3)—Output high voltage for DIO3 digital I/O pin set in 3.3-V mode, | 0.7*VDDIO \Y
8-mA mode
VoL (DIO3)—Output low voltage for DIO3 digital I/O pin set in 3.3-V mode. 0.4 \%
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3. ARM CPU COMPLEX

This chapter describes the ARM CPU included on the STMP36xx and includes sec-
tions on the processor core, the JTAG debugger, and the embedded trace macrocell
(ETM) interface.

3.1. ARM 926 Processor Core

The on-chip Reduced Instruction Set Computer (RISC) processor core is an ARM,
Ltd. 926EJ-S. This CPU implements the ARM V5TE instruction set architecture,
which includes enhanced DSP instructions.

The ARM9EJ-S has two instruction sets: a 32-bit instruction set used in the ARM
state and a 16-bit instruction set used in Thumb state. The core offers the choice of
running in the ARM state or the Thumb state or a mix of the two. This enables opti-
mization for both code density and performance. ARM studies indicate that Thumb
code is typically 65% the size of equivalent ARM code, while providing 160% of the
effective performance in constrained memory bandwidth applications.

A block diagram of the ARM926EJ-S core is shown in Figure 7.

See the following ARM documentation for more information on the ARM926EJ-S
core (http://www.arm.com/documentation/ARMProcessor_Cores/index.html):

* ARM926EJ-S Technical Reference Manual, DDI0198D
* ARM926EJ-S Development Chip Reference Manual, DDI0287A

The ARM9 core has a total of 37 programmer-visible registers, including 31 gen-
eral-purpose 32-bit registers, six 32-bit status registers, and a 32-bit program
counter, as shown in Figure 8. In ARM state, 16 general-purpose registers and one
or two status registers are accessible at any one time. In privileged modes, mode-
specific banked registers become available.

The ARM state register set contains 16 directly addressable registers, rO through
rl5. An additional register, the current program status register (CPSR), contains
condition code flags and the current mode bits. Registers r0O-r13 are general-pur-
pose registers used to hold data and address values, with R13 being used as a
stack pointer. R14 is used as the subroutine link register (Ir) to hold the return
address. Register r15 holds the program counter (PC).

The Thumb state register set is a subset of the ARM register set. The programmer
has access to eight general-purpose registers, r0—r7, the PC (ARM rl15), the stack
pointer (ARM r13), the link register (ARM r14), and the cpsr.

Exceptions arise whenever the normal flow of program execution has to be tempo-
rarily suspended, for example, to service an interrupt from a peripheral. Before
attempting to handle an exception, the ARM core preserves the current processor
state, so that the original program can resume when the handler is finished.
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Figure 7. ARM926 RISC Processor Core

The following exceptions are recognized by the core:

« SWI—Software interrupt

* UNDEF—Undefined instruction
« PABT—Instruction prefetch abort
* FIQ—Fast peripheral interrupt

* IRQ—Normal peripheral interrupt
« DABT—Data abort

¢ RESET—Reset

* BKPT—Breakpoint

The vector table pointing to these interrupts can be located at physical address
0x00000000 or OxFFFF0000. The STMP36xx maps its 64-Kbyte on-chip ROM to
the address OxFFFFO000 to OxFFFFFFFF. The core is hardwired to use the high
address vector table at hard reset (core port VINITHI =1).

The ARM 926 core includes an 8-Kbyte instruction cache and 8-Kbyte data cache
and has two master interfaces to the AMBA AHB, as shown in Figure 7.

The STMP36xx always operates in little endian mode.

44 Chapter 3: ARM CPU Complex 5-36xx-D1-1.02-050306



SIGMA

MIXED-SIGNAL MULTIMEDIA s

TEL STMP36xx

EMICONDUCTORS

ro
ri
r2
r3
r4
r5
ré
r7
r8 r8
r9 r9
r10 ri0
ril ri1
ri2 ri2
ri3 (sp) ri3(sp) ri3 (sp) r13 (sp) ri3 (sp) ri3 (sp)
r14 (Ir) r14 (Ir) r14 (Ir) r14 (Ir) r14 (Ir) r14 (Ir)
r15 (pc)

cpsr

Thumb mode high registers Ll Thumb mode low registers

| spsr || spsr || spsr || spsr || spsr

USER FIQ IRQ ABORT SvC undef

Figure 8. ARM Programmable Registers

3.2. JTAG Debugger

3.2.1.

3.2.2.

3.2.3.

The TAP controller of the ARM core in the STMP36xx performs the standard debug-
ger instructions.

JTAG READ ID

The TAP controller returns the following 32-bit data value in response to a JTAG
READ ID instruction: 0x0792_64F3

JTAG Hardware Reset

The JTAG reset instruction can be accomplished by writing OXDEADCODE to ETM
address 0x70. The ETM is on scan chain 6. The bit stream is OXFODEADCODE.

The digital wide reset does not affect the DC-DC converters or the contents of the
persistent registers in the analog side of the RTC.

JTAG Interaction with CPUCLK

Because the JTAG clock is sampled from the processor clock CPUCLK, there are
cases in which the behavior of CPUCLK affects the ability to make use of JTAG.
Specifically, the JTAG block will not function as expected if:

e CPUCLK is stalled due to an interrupt

¢ CPUCLK is less than 3x the JTAG clock

e CPUCLK is disabled for any reason
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3.3. Embedded Trace Macrocell (ETM) Interface

The STMP36xx includes an ARM ETM-9 trace module implementing a medium
mode trace buffer. See the pin list in Chapter 35 for the pinout of trace information.
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4. CLOCK GENERATION AND CONTROL

This chapter describes the clock generation and control features of the STMP36xx
and includes sections on the crystal oscillators, clock domains, low-power opera-
tion, clock dividers, PLL, USB PHY initialization, and clocking behavior during reset.
Figure 9 shows a comprehensive view of all clocks included on the STMP36xx and

their relationships to each other. The programmable registers are described in
Section 4.9.

41. Overview

4.2. Crystal

The STMP36xx clock architecture is designed to offer high performance, low power,
and efficient software power management. The STMP36xx has up to three clock
sources (two crystals and a Phase-Locked Loop (PLL)) that are distributed to
twenty-four clock domains. Many of the clock domains have variable frequency and
gating to minimize power consumption. The high-speed bus clock, used by many of
the peripherals, has an automatic slow-down mode to reduce power while maintain-
ing high performance.

Oscillators

The STMP36xx integrates two crystal oscillators. A 24-MHz crystal is mandatory
and provides the clock source for the PLL and the main digital blocks. The
32.768-kHz crystal oscillator is available in the 169BGA package and can optionally
be used as a clock reference for the real-time clock (RTC). The 32.768-kHz oscilla-

tor is used only to provide a low power, accurate reference for the RTC and is not
used for any other functions.

The crystal oscillators have several configurable parameters, including:

e Crystal on or off when the STMP36xx is powered off.
< Real-time clock circuit can use either crystal

< Bias current adjustment

« Extra load capacitor (used to adjust frequency error)

The crystal configuration registers are persistent through the normal digital reset
and are located with all the other persistent control bits in the real-time clock block.

4.3. Clock Domains

To offer the best combination of performance, power consumption, and ease of use,
the STMP36xx has 25 clock domains, which are listed Table 9.
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Table 9. Clock Domains

CLK DOMAIN USED BY SPEED RANGE COMMENTS

XTAL_CLK24M Most Clock Generators 24 MHz The root clock for most of the chip. It is converted into
other clocks through dividers and muxes.

CPUCLK ARM CPU 0.1-200 MHz |Divided from PLL or XTAL_CLK24M. Always an
integer multiple of HCLK.

HCLK Main and HBUS 0.1-100 MHz |Divided from CPUCLK. Always an integer multiple of

Peripherals EMICLK.

XCLK XBUS Peripherals 0.1-24 MHz  |Lower speed peripherals, divided from
XTAL_CLK24M.

ANA_CLK24M DC-DC, DAC, ADC 24 MHz Low Jitter Analog Clock, sourced from
XTAL_CLK24M.

DIGCTRL_CLK1M |DIGCTL 1-us timer 1 MHz Gated and divided clock sourced from
XTAL_CLK24M.

DRI_CLK24M Digital Radio Interface 24 MHz Gated clock sourced from XTAL_CLK24M.

EMICLK EMI HCLK/n Divided from HCLK.

EXRAM_CLK16K |SDRAM Controller 16 kHz Gated and divided clock sourced from
XTAL_CLK24M.

FILT _CLK24M DAC/ADC Filters 24 MHz Gated clock sourced from XTAL_CLK24M.

GPMICLK GPMI 16-120 MHz | Allows constant bus speed while HCLK varies.
Sourced from the PLL.

IRCLK IR 2400 Hz—24 MHz |Sourced from IROVCLK.

IROVCLK IR 1.8432-120 MHz |Source from the PLL.

LRADC_CLK2K LRADC 2 kHz Gated and divided clock sourced from
XTAL_CLK24M.

OCRAM_CLK Main On-Chip RAM 0-24 MHz Gated and divided clock sourced from

(32 kHz typ.)

XTAL_CLK24M.

PCM_SPDIFCLK |SPDIF 4.096-6.144 MHz | Fractional divider from SPDIFCLK.
RTC_CLK32K RTC 32.768 kHz or |Clock tree for RTC_ANA, sourced from either
32 kHz XTAL_CLK24M or XTAL_CLK32K.

SCLK SSP 20-120 MHz | Allows constant serial clock while HCLK varies.
Sourced from the PLL.

SPDIFCLK SPDIF 120 MHz Sourced from the PLL.

TIMROT_CLK32k |Timers/Rotary Decoder 32 kHz Gated and divided clock sourced from
XTAL_CLK24M.

UART_CLK UART 0.1-24 MHz  |Gated clock sourced from XCLK.

UTMI_CLK120M [USB 120 MHz Clock for USB PHY-to-controller interface.

UTMI_CLK30M USB 30 MHz Clock for USB PHY-to-controller interface.

UTMI_CLK480M |[UTMI 480 MHz Sourced from the PLL.

XTAL_CLK32K RTC 32.768 kHz Low-power source for real-time clock.

During reset, most clock domains are connected together and are sourced from
XTAL_CLK24M, divided down to 6 MHz. Exceptions include the DC-DC converter
and real-time clock, which are always clocked by their nominal sources, even in
reset. Eight cycles after reset is deasserted, each clock domain is switched to its
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default source. The PLL is bypassed by default, so clock domains that are sourced
from it are clocked at the 24-MHz crystal rate. Some clock domains are gated by
default, including FILT_CLK24M, SCLK, GPMICLK, and SPDIFCLK.

STMP36xx clocks having restricted relationships with each other are listed in
Table 10. Any clock relationship not listed in the table is not restricted.

Table 10. Restricted Clock Relationships

RATIO
RELATED CLOCKS MIN MAX
HCLK/SCLK 1/4 4/1
HCLK/GPMI 1/4 4/1
CPUCLK/JTAG_TCK 12/1 none

Note:

Any clock relationship not listed is not restricted.

4.4. Power Saving Features of the Clock Architecture

The STMP36xx clocking system is designed for low-power operation. Some of the
low-power features include:

» Multiple clock domains allow lower performance peripherals to operate at lower
clock rates.

» Most digital blocks include clock gating options to reduce power consumption
when they are not used.

» Dynamic clock adjustment—Most clock domains have adjustable dividers. In
most modes, the PLL speed can be adjusted from 240 MHz to 480 MHz in
4-MHz steps. This ensures that each part of the system can always run very
close to the minimum frequency needed for the application.

45. Clock Dividers

4.5.1.

Most of the clock domains have integer dividers. The dividers are designed to
switch frequency within three of the slower clocks’s periods. For example, when
switching the CPUCLK divider from (480 MHz/8) to (480 MHz/32), it could take up to
200 ns before the switch is complete.

Automatic HCLK Divider

To save power on the very large HCLK domain, an automatic HCLK divider can be
used. The divider automatically adjusts HCLK from a nominal “fast” rate to a low
power “slow” rate when the CPU or other high-bandwidth users are not requesting
the bus. The ratio of fast to slow rates is programmable to 2:1, 4:1 and 8:1. HCLK
can switch from slow to fast within 1 “fast” clock cycle. The HCLK register has sev-
eral options to select which criteria are used to put HCLK into the fast mode.
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Figure 10. Detail Diagram of Key Clocks

Phase-Locked Loop (PLL)

The STMP36xx includes a 480-MHz PLL to clock the high-speed transceiver. This
PLL can also be used for generating the system-wide digital clock. Figure 11 shows
a block diagram of the PLL.

The STMP36xx PLL is programmable to generate a 240 to 480 MHz clock in 4-MHz
steps. The PLL clock is used at high frequency by the USB. Other digital clock
domains divide the PLL clock to lower frequencies. The PLL is designed for low
power, low jitter, and high frequency switching speed. The frequency change time
has been minimized to make dynamic clock adjustment more flexible to save power.

Most of the clock domains that are sourced from the PLL use dividers to decrease
the frequency to the desired range. Typically, the PLL and dividers are set to gener-
ate a desired CPU frequency. The dividers can change very quickly, typically in just
a few clock cycles. However, the PLL requires up to 10 us to change frequency.
During that time, the output of the clock divider is at a different frequency than was
desired. It is typically acceptable for the frequency to be below the target for such a
short period of time, but it is often unacceptable for the frequency to be above the
target for even one clock cycle.

5-36xx-D1-1.02-050306

Chapter 4: Clock Generation and Control 51



STMP36xx SIGMATEL

MIXED-SIGNAL MULTIMEDIA SEMICONDUCTORS

HW_CLKCTRL_PLLCTRLO_FREQ

—» 480 MHz Phase 2
Charge Pump

|:| —p USBPHY
24 MHz

480 MHz Phase 2

HW_CLKCTRL_PLLCTRLO_PLLCPNSEL

480 MHz Phase 3
480 MHz Phase 3Z
Figure 11. PLL Block Diagram

To ensure that the clocks are never faster than desired, the system must control the
order of PLL and frequency divider adjustments. If the divider ratio is increasing,
then the divider adjustment must be made before the PLL frequency change is com-
plete. If the divide ratio is decreasing, then the divider adjustment is made after the
PLL adjustment is complete.

The PLL has a lock indicator bit that is set when a frequency adjustment is com-
pleted. That lock bit can be used by software. However, it is not necessary for soft-
ware to wait for the PLL lock bit to request a divider adjustment. The dividers can be
programmed to wait for PLL lock before adjusting their settings. This feature allows
software to adjust the PLL and all resulting frequencies, without waiting for the PLL
to finish its adjustment. Note that the wait for PLL lock bit is edge-sensitive and
takes effect only when the PLL lock transitions from 0 to 1 (i.e., if the PLL is already
locked, then the wait for lock does not trigger).

Note: The PLL is not capable of operating to its maximum frequency at low operat-
ing voltages. Refer to Chapter 2, “Characteristics and Specifications” on page 39,
for detailed information about the relationship between maximum PLL operating fre-
quency and VDD voltage.

4.6.1. Frequency Program

The PLL can be programmed from 240 MHz to 480 MHz. The system uses many
divided-down frequencies controlled by the CLKCTRL registers. The
HW_CLKCTRL_PLLCTRLO.FREQ sets the frequency in 4-MHz increments.

4.6.2. PLL Use in USB and SPDIF Modes

To ensure proper operation and conform to industry standards, the PLL must oper-
ate at a fixed 480-MHz when USB is active. It must be a multiple of 120 MHz when
SPDIF is active. The clocks that are sourced by the PLL can be adjusted using their
dividers. For example, when the PLL is operating at 480 MHz, the CPU can operate
at 160, 120, 96, 80, 68.5 MHz, etc.

To use the on-chip USB PHY, software must set the ENABLE_USB_CLK bit in the
PLL register. This function requires extra power, so it should only be used when the
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4.6.3.

4.6.4.

USB PHY is powered up. See Figure 12 and Figure 13 for additional detail about
PHY initialization and suspend.

VCO and Phase Followers

The heart of the PLL is the Variable Crystal Oscillator (VCO), which can operate
from 240 MHz to 480 MHz. The VCO frequency is determined by the output of the
charge pump, in standard fashion. The VCO produces a 480-MHz clock for USB
application and its exact out-of-phase component. In the design, these are identified
as vco_clk2 and vco_clk2z. In addition, three phase followers are included to pro-
duce a precise eight-phase clock at 480 MHz. These eight phases are used in the
high-speed digital receiver to operate the PLL that tracks the incoming 480Mbit/s
USB receive digital stream. The vco_clk2 clock is also used as a single phase
480-MHz digital clock for various clock dividers and other circuits within the CLKC-
TRL. The VCO and various of its phase followers can be selectively powered down
to reduce the overall energy requirements of the STMP36xx.

Note: In non-USB mode, all clocks except vco clk2 can be gated off by
HW_CLKCTRL_PLLCTRLO.EN_USB_CLKS to save power.

PFD and Charge Pump

The phase/frequency detector (PFD) and charge pump (CP) are used to lock the
VCO to the reference oscillator. For the STMP36xx, the reference is the integrated
crystal oscillator. The most common reference crystal frequencies are 24 MHz and
20 MHz. Selective power down and control of the PFD, the CP, and various loop fil-
ter parameters can be controlled in HW_CLKCTRL_PLLCTRLO/1. The charge
pump gain (current) should be adjusted for different feedback settings; see
HW_CLKCTRLO_PLLCPNSEL.
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4.7.

PHY Startup

Integrated USB 2.0 PHY Initialization Flow Charts

Clear HW_USBPHY_CTRL_SFTRST
Clear HW_USBPHY_CTRL_CLKGATE

v

‘ Clear HW_USBPHY_PWD

v

‘ Clear HW_POWER_CTRL_CLKGATE

v

Set HW_POWER_DEBUG_VBUSVALIDPIOLOCK
Set HW_POWER_DEBUG_AVALIDPIOLOCK
Set HW_POWER_DEBUG_BVALIDPIOLOCK

v

Device and Host operation not OTG

Set HW_POWER_STS_BVALID
Set HW_POWER_STS_AVALID
Set HW_POWER_STS_VBUSVALID

v

Set HW_CLKCTRL_CPUCLKCTRL_WAIT_PLL_LOCK
Set HW_CLKCTRL_CPUCLKCTRL_DIV=400

/@Pu Clock to 1.2 MHz

v

Set HW_CLKCTRL_GPMICLKCTRL_WAIT_PLL_LOCK
Set HW_CLKCTRL_GPMICLKCTRL_DIV=400

/@Pw Clock to 1.2 MHz

v

‘ HW_CLKCTRL_PLLCTRLO_DIV=20

%@sure XBUS is lower than HBUS

v

‘ HW_CLKCTRL_XBUSCLKCTRL_POWER

v

‘ HW_CLKCTRL_PLLCTRLO_FREQ=480

/@m to 480 MHz

-

Y

HW_CLKCTRL_
PLLCTRL1_
LOCK==1

‘ Clear HW_CLKCTRL_PLLCTRLO_BYPASS

}/@1 to PLL from Crystal

v

‘ HW_CLKCTRL_XBUSCLKCTRL_DIV=1

v

‘ Set HW_CLKCTRL_PLLCTRLO_EN_USB_CLKS

v

‘ Clear HW_CLKCTRL_UTMICLKCTRL_UTMI_CLK30M_GATE ‘

v

‘ Clear HW_CLKCTRL_UTMICLKCTRL_UTMI_CLK120M_GATE ‘

Figure 12. USB 2.0 PHY Startup Flowchart
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ARC IRQ

To Other
ARC ISR

ARC Suspend
Interrupt?

Set HW_USBPHY_CTRL_ENIRQRESUMEDETECT

# Play Shut Down
Set all power-down bits in HW_USBPHY_PWD

v

Set HW_DIGCTRL_CTRL_USB_CLKGATE

v

Set HW_CLKCTRL_PLLCTRLO_BYPASS

# PLL Bypass, switches to XTAL
Set HW_CLKCTRL_PLLCTRLO_POWER

Figure 13. USB 2.0 PHY PLL Suspend Flowchart

4.8. Clocking During Reset

While the digital reset is asserted, all digital clock domains are connected to a
6-MHz clock based on XTAL_CLK24M. In this mode, the clock trees are not bal-
anced, but the low 6-MHz rate ensures that timing is met. The reset is allowed to
propagate for sixteen 6-MHz clocks. Eight 6-MHz clocks after reset is released, all
clock domains revert to their defaults.

A soft reset (SFTRST) can take multiple clock periods to complete, so do NOT set
CLKGATE when setting SFTRST. The reset process gates the clocks automatically.
See Section 33.4.10, “Correct Way to Soft Reset a Block” on page 805 for additional
information on using the SFTRST and CLKGATE bit fields.
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4.9. Programmable Registers
The following programmable registers are available to software for controlling and
using the clock generation and control features of the STMP36xx.
4.9.1. PLL Control Register 0 Description
The PLL Control Register 0 programs the divide factor and sets VCO and V2I.
HW_CLKCTRL_PLLCTRLO 0x80040000
HW_CLKCTRL_PLLCTRLO_SET 0x80040004
HW_CLKCTRL_PLLCTRLO_CLR 0x80040008
HW_CLKCTRL_PLLCTRLO_TOG 0x8004000C
Table 11. HW_CLKCTRL_PLLCTRLO
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Table 12. HW_CLKCTRL_PLLCTRLO Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 RSRVD5 RO [0x0 Always set to zero.

30 PLLVCOKSTART RW | Ox0 TEST MODE FOR SIGMATEL USE ONLY. This test
bit is provided for the unlikely event that the VCO does
not start oscillation. This is theoretically possible, but
highly unlikely and can only happen in a noiseless
system. Normally set to zero. To kick-start the VCO,
perform a zero-to-one transition on this bit followed by
a one-to-zero transition.

29 PLLCPSHORTLFR RW | Ox0 TEST MODE FOR SIGMATEL USE ONLY. This
normally low test mode bit is used to short the charge
pump resistor for a highly under-damped response.
Set to one to short the resistor. The resistor should
only be shorted in test mode.

28 PLLCPDBLIP RW | Ox0 TEST MODE FOR SIGMATEL USE ONLY. Set to one
to double the charge pump current to speed up lock
time. It can be used in conjunction with the
PLLCPNSEL field to change the loop performance. At
start-up time, it can be set to one to shorten the lock
time. During normal operation, this should be set to
zero for the lowest overall tracking jitter.

27 RSRVD4 RO [0x0 Always set to zero.
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Table 12. HW_CLKCTRL_PLLCTRLO Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

26:24 | PLLCPNSEL RW | 0x0 TEST MODE FOR SIGMATEL USE ONLY. These bits
are set in conjunction with PLLCPDBLIP to maintain a
constant loop-filter damping factor for the different

divide ratios. They can also be used independently to

speed up or slow down the activity of the PLL.

DEFAULT = 0x0 Default ip current
TIMES_15 = 0x2 ip current * 1.5
TIMES_075 = 0x3 ip current * 0.75
TIMES_05 = 0x4 ip current * 0.5
TIMES_04 = 0x7 ip current * 0.4

23:22 |RSRVD3 RO | 0x0 Always set to zero.

21:20 | PLLV2ISEL RW | 0x0 These bits can be used to extend the frequency range
of PLL. PLLV2ISEL transitions from 0x2 to 0x0 are
recommended only when also changing FREQ from
240 to 480 MHz. Similarly, PLLV2ISEL transitions from
0x0 to Ox2 are recommended only when changing

FREQ from 480 to 240 MHz.
NORMAL = 0x0 Normal Range
LOWER = 0x1 Lower the useful frequency range
LOWEST = 0x2 Lowest useful frequency range.
HIGHEST = 0x3 Highest useful frequency range

19 FORCE_FREQ RW | 0x0 Set this bit to one to force a write to this register to
push a repeated value in the FREQ bit field out to the
PLL. This allows firmware to bypass the logic that
looks for a write to FREQ bit to be writing a different
value than is already there.

FORCE_SAME_FREQ = 0x1 force the value in the FREQ field out to
the PLL, even if one is overwriting exactly the same value.

HONOR_SAME_FREQ_RULE = 0x0 Honor the rule that says the
FREQ field value must be over writen with a different value to force the
value in the FREQ field out to the PLL.

18 EN_USB_CLKS RW | 0x0 0: 8-phase PLL outputs for USB PHY are powered
down. If set to 1, 8-phase PLL outputs for USB PHY
are powered up. The PLL must also be set to 480 MHz
for USB operation. Additionally, the
UTMICLK120_GATE and UTMICLK30_GATE must be
deasserted to enable USB operation.

17 BYPASS RW | Ox1 If setto 1, PLL is bypassed and PLLCLK is 24 MHz.
0: PLLCLK is sourced from the PLL. PLL must be
powered up before this bit is set.

16 POWER RW | 0x0 PLL Power On(0= PLL off; 1=PLL On). Allow 1 ms
after turning the PLL on before enabling the PLL.

15:9 |RSRVD1 RO [0x0 Always set to zero.

8:0 FREQ RW | OX1EO PLL output frequency in MHz. The PLL has 4-MHz

steps (bits 0 and 1 are ignored).

DESCRIPTION:

The PLL Control Register 0 programs the divide factor and sets VCO and V2I. Do
NOT turn off the bypass bit until the PLL has completed a lock cycle.

The PLL generates clocks from 240 MHz to 480 MHz on the PLLCLK net. The
PLLCLK net can be driven either from the PLL or from the 24.0-MHz crystal oscilla-
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HW_CLKCTRL_PLLCTRLO_WR

tor. When BYPASS is set to zero, the PLLCLK net is driven by the PLL. When
BYPASS is set to one, then PLLCLK is driven from the 24.0-MHz crystal oscillator.

EXAMPLE:
HW_CLKCTRL_PLLCTRLO WR%BF CLKCTRL_PLLCTRLO FREQ(48033; // set to 480 MHz

BF_CLKCTRL_PLLCTRLO_BYPASS(O

; // final enable of PLL

4.9.2. PLL Control Register 1 Description
The PLL Control Register 1 specifies the lock count to use for PLL stabilization.

HW_CLKCTRL_PLLCTRL1 0x80040010

HW_CLKCTRL_PLLCTRL1_SET 0x80040014
HW_CLKCTRL_PLLCTRL1_CLR 0x80040018
HW_CLKCTRL_PLLCTRL1_TOG 0x8004001C

Table 13. HW_CLKCTRL_PLLCTRL1
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Table 14. HW_CLKCTRL_PLLCTRL1 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 LOCK RO | 0x0 0: PLL not locked. If set to 1, PLL is locked. The PLL
lock timer should be set according to changes to the
FREQ or POWER registers. The timer count depends
on the change.

30 FORCE_LOCK RW | 0x0 Set to one to start another PLL lock cycle. Note: To
start another lock cycle, this must be cleared first.

29:16 | RSRVD1 RO | 0x0 Always set to zero.

15:0 |LOCK_COUNT RO |0x0 Reflects the number of cycles required by the PLL to
lock to the newly programmed frequency. Default,
power-on lock-time is 8192-cycles. Counts up from
zero until the value from the internal table is reached.

DESCRIPTION:
Use this register to control the various aspects of PLL lock management.
EXAMPLE:

HW_CLKCTRL_PLLCTRL1_WR(BF_CLKCTRL_PLLCTRL1_LOCK_COUNT(9000));

4.9.3. CPU Clock Control Register Description

The CPUCLK Clock Control Register provides controls for generating the ARM
CPUCLK.

HW_CLKCTRL_CPUCLKCTRL 0x80040020
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Table 15. HW_CLKCTRL_CPUCLKCTRL
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Table 16. HW_CLKCTRL_CPUCLKCTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 RSRVD3 RO [0x0 Always set to zero.

30 WAIT_PLL_LOCK RW | Ox0 Wait for PLL Lock. If this is set, then new data written
to the DIV field will not take effect until the PLL lock bit
is set.

29 BUSY RO | 0x0 This read-only bit field returns a one when the clock
divider is busy transfering a new divider value across
clock domains.

28:13 | RSRVD2 RO [0x0 Always set to zero.

12 INTERRUPT_WAIT RW | Ox0 Enables the gating of CPUCLK when used in
conjunction with the wait for interrupt instruction
(MCR).

11:10 | RSRVD1 RO [ 0x0 Always set to zero.

9:0 DIV RW | 0x001 This field controls the CPUCLK divide ratio. CPUCLK
is generated from PLLCLK through this divider. This is
an integer divider. Values between 1 and 1023 are
valid. Changes to the CPUCLK frequency will also
affect HCLK.

NOTE: PLLCLK is either sourced from the PLL at
frequencies between 240 MHz and 480 MHz or from
the crystal oscillator at 24.0 MHz. The divider is set to
divide by 1 at power-on reset.

DESCRIPTION:
Controls for the ARM 926 clock divider.
EXAMPLE:
HW_CLKCTRL_CPUCLKCTRL_WR(BF_CLKCTRL_CPUCLKCTRL_DIV(12)); // 480 MHz/12 = 40 MHz

49.4. AHB, APBH Bus Clock Control Register Description

The AHB, APBH Bus Clock Control Register provides controls for HCLK genera-
tion.

HW_CLKCTRL_HBUSCLKCTRL 0x80040030
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Table 17. HW_CLKCTRL_HBUSCLKCTRL
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Table 18. HW_CLKCTRL_HBUSCLKCTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 RSRVD4 RO | 0x0 Reserved

30 WAIT_PLL_LOCK RW | 0x0 Wait for PLL Lock. If this is set, then new data written
to the DIV field will not take effect until the PLL lock bit
has transitioned from cleared to set. Note that this
function is edge-sensitive.

29 BUSY RO | 0x0 This read-only bit field returns a one when the clock
divider is busy transfering a new divider value across
clock domains.

28 RSRVD3 RO | 0x0 Reserved

27 EMI_BUSY_FAST RW | Ox0 From auto-slow mode, switch to fast mode when the
External Memory Interface is busy.

26 APBHDMA_BUSY_FAST RW | Ox0 From auto-slow mode, switch to fast mode when the
APBH DMA has pending activity.

25 APBXDMA_BUSY_FAST RW | Ox0 From auto-slow mode, switch to fast mode when the
APBX DMA has pending activity.

24 TRAFFIC_JAM_FAST RW | Ox0 From auto-slow mode, switch to fast mode when
three or more masters are trying to use the AHB.

23 TRAFFIC_FAST RW | 0x0 From auto-slow mode, switch to fast mode when any
master accesses the AHB.

22 CPU_DATA_FAST RW | Ox0 From auto-slow mode, switch to fast mode with CPU
Data access to AHB.

21 CPU_INSTR_FAST RW | Ox0 From auto-slow mode, switch to fast mode with CPU
Instruction access to AHB.

20 AUTO_SLOW_MODE RW | Ox0 Enable HCLK auto-slow mode. When this is set, then
HCLK will run at the slow rate until one of the fast
mode events has occurred.

19:18 | RSRVD2 RO | 0x0 Reserved
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Table 18. HW_CLKCTRL_HBUSCLKCTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

17:16 | SLOW_DIV RW | 0x0 Slow mode divide ratio. Sets the ratio of HCLK fast
rate to the slow rate. 00=1, 01=2, 10 =4, 11=8

BY1 = 0x0 Slow mode divide ratio = 1

BY2 = 0x1 Slow mode divide ratio = 2

BY4 = 0x2 Slow mode divide ratio = 1

BY8 = 0x3 Slow mode divide ratio = 1

15:5 |RSRVD1 RO | 0x0 Reserved

4:0 DIV RW | 0x01 CPUCLK-to-HCLK divide ratio. HCLK is sourced from
PLLCLK but is related to CPUCLK by the value in this
divider. The HCLK frequency is dependent on the PLL,
CPUCLKDIV and HCLKDIV. This is an integer divider.
Values between 1 and 16 are valid.

NOTE: PLLCLK is either sourced from the PLL at
frequencies between 240 MHz and 480 MHz or from
the crystal oscillator at 24.0 MHz. The divider is set to
divide by 1 at power-on reset.

DESCRIPTION:

This register controls the clock divider that generates the HCLK, the clock used by
the AHB and APBH buses.

EXAMPLE:

HW_CLKCTRL_HBUSCLKCTRL_WR(BF_CLKCTRL_HBUSCLKCTRL DIV(2)); // set hclk to half the ARM
clock frequency

49.5. APBX Clock Control Register Description
The APBX Clock Control Register provides control of the XCLK clock divider.
HW_CLKCTRL_XBUSCLKCTRL 0x80040040

Table 19. HW_CLKCTRL_XBUSCLKCTRL
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Table 20. HW_CLKCTRL_XBUSCLKCTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 BUSY RO | 0x0 This read-only bit field returns a one when the clock
divider is busy transfering a new divider value across
clock domains.

30:10 | RSRVD1 RO | 0x0 Always set to zero.

9:0 DIV RW | 0x001 This field controls the XCLK divide ratio. XCLK is
sourced from the 24-MHz XTAL through this divider.
This is an integer divider. Values between 1 and 1023
are valid.
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DESCRIPTION:

This register controls the clock divider that generates the XCLK, the clock used by
the APBX bus.

EXAMPLE:

HW_CLKCTRL_XBUSCLKCTRL_WR(BF_CLKCTRL_XBUSCLKCTRL _DIV(4)); // set APBX XBUS clock to 1/4
the 24_0MHz crystal clock frequency

4.9.6. XTAL Clock Control Register Description

This XCLK control register provides control of various fixed dividers sourced from
the 24-MHz XTAL clock domain.

HW_CLKCTRL_XTALCLKCTRL 0x80040050

Table 21. HW_CLKCTRL_XTALCLKCTRL
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Table 22. HW_CLKCTRL_XTALCLKCTRL Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31 UART_CLK_GATE RW | 0x0 If set to 1, variable UART_CLK is gated off.
30 FILT_CLK24M_GATE RW | Ox1 If set to 1, fixed 24-MHz clock for the Digital Filter is
gated off.
29 PWM_CLK24M_GATE RW | Ox0 If set to 1, fixed 24-MHz clock for the PWM is gated
off.
28 DRI_CLK24M_GATE RW | 0x0 If set to 1, fixed 24-MHz clock for the Digital Radio
Interface (DRI) is gated off.
27 DIGCTRL_CLK1M_GATE RW | Ox0 If set to 1, fixed 1-MHz clock for DIGCTRL is gated
off.
26 TIMROT_CLK32K_GATE RW | 0x0 If set to 1, fixed 32-kHz clock for the TIMROT block is
gated off.
25 EXRAM_CLK16K_GATE RW | Ox0 If set to 1, fixed 16-kHz clock for off-chip SRAM is
gated off.
24 LRADC_CLK2K_GATE RW | 0x0 If set to 1, fixed 2-kHz clock for LRADC is gated off.
23:0 |RSRVD1 RO | 0x0 Always set to zero.
DESCRIPTION:
This register controls various fixed-rate dividers working off the 24.0-MHz crystal
clock.
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EXAMPLE:

HW_CLKCTRL_XTALCLKCTRL_WR(BF_CLKCTRL_XTALCLKCTRL_UART CLK_GATE(1));

4.9.7.

On-Chip SRAM Clock Control Register Description
This register is reserved for SigmaTel use and should not be written.

HW_CLKCTRL_OCRAMCLKCTRL 0x80040060

Table 23. HW_CLKCTRL_OCRAMCLKCTRL
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Table 24. HW_CLKCTRL_OCRAMCLKCTRL Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31 CLKGATE RW | Ox0 Reserved.
30 BUSY RO | 0x0 Reserved.
29:10 | RSRVD1 RO | 0x0 Reserved.
9:0 DIV RW | OX2EE Reserved.
4.9.8. UTMI Clock Control Register Description
HW_CLKCTRL_UTMICLKCTRL 0x80040070
Table 25. HW_CLKCTRL_UTMICLKCTRL
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Table 26. HW_CLKCTRL_UTMICLKCTRL Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31 UTMI_CLK120M_GATE RW | Ox1 UTMICLK120 Gate. If set to 1, UTMICLK120M is
gated off. 0: UTMICLK120M is not gated.
UTMICLK120M is a 120-MHz fixed clock that is only
valid when the PLL is running at 480 MHz.
30 UTMI_CLK30M_GATE RW | 0x1 UTMICLK30 Gate. If set to 1, UTMICLK30 is gated
off. 0: UTMICLK3O0 is not gated. UTMICLK30 is a 30-
MHz fixed clock that is only valid when the PLL is
running at 480 MHz.
29:0 |RSRVD1 RO [0x0 Always set to zero.
DESCRIPTION:

This register controls the clock gating for the integrated USB 2.0 PHY UTMI.

EXAMPLE:

HW_CLKCTRL_UTMICLKCTRL_WR
HW_CLKCTRL_UTMICLKCTRL_WR

BF_CLKCTRL_UTMICLKCTRL_UTMI_CLK120M GATE(0)):
BF_CLKCTRL_UTMICLKCTRL_UTMI_CLK30M_GATE(0));

4.9.9. Synchronous Serial Port Clock Control Register Description

HW_CLKCTRL_SSPCLKCTRL 0x80040080

Table 27. HW_CLKCTRL_SSPCLKCTRL
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Table 28. HW_CLKCTRL_SSPCLKCTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 CLKGATE RW | Ox1 SCLK Gate. If setto 1, SCLK is gated off. 0: SCLK is
not gated

30 WAIT_PLL_LOCK RW | Ox0 Wait for PLL Lock. If this is set, then new data written
to the DIV field will not take effect until the PLL lock bit
is set.

29 BUSY RO | 0x0 This read-only bit field returns a one when the clock
divider is busy transfering a new divider value across
clock domains.
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Table 28. HW_CLKCTRL_SSPCLKCTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

28:9 |RSRVD1 RO | 0x0 Always set to zero.

8:0 DIV RW | Ox1 The synchronous serial port clock frequency is
determined by dividing the PLLCLK by the value in this
bit field.

NOTE: PLLCLK is either sourced from the PLL at
frequencies between 240 MHz and 480 MHz or from
the crystal oscillator at 24.0 MHz. The divider is set to
divide by 1 at power-on reset.

DESCRIPTION:
This register controls the clock divider that generates the clock for the synchronous
serial port (SSP).

EXAMPLE:
HW_CLKCTRL_SSPCLKCTRL_WR(BF_CLKCTRL_SSPCLKCTRL_DIV(40));

4.9.10. General-Purpose Media Interface Clock Control Register Description

HW_CLKCTRL_GPMICLKCTRL 0x80040090

Table 29. HW_CLKCTRL_GPMICLKCTRL
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Table 30. HW_CLKCTRL_GPMICLKCTRL Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31 CLKGATE RW | 0x1 GPMICLK Gate. If setto 1, GPMICLK is gated off. O:
GPMICLK is not gated
30 WAIT_PLL_LOCK RW | 0x0 Wait for PLL Lock. If this is set, then new data written
to the DIV field will not take effect until the PLL lock bit
is set.
29 BUSY RO | 0x0 This read-only bit field returns a one when the clock
divider is busy transfering a new divider value across
clock domains.

5-36xx-D1-1.02-050306 Chapter 4: Clock Generation and Control 65



STMP36xx SIGMATEL
MIXED-SIGNAL MULTIMEDIA SEMICONDUCTORS
Table 30. HW_CLKCTRL_GPMICLKCTRL Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
28:10 | RSRVD1 RO | 0x0 Always set to zero.
9:0 DIV RW | Ox1 The GPMI clock frequency is determined by dividing
the PLLCLK by the value in this bit field.

NOTE: PLLCLK is either sourced from the PLL at
frequencies between 240 MHz and 480 MHz or from
the crystal oscillator at 24.0 MHz. The divider is set to
divide by 1 at power-on reset.

DESCRIPTION:

This register controls the divider that generates the General-Purpose Media Inter-
face (GPMI) clock.

EXAMPLE:
HW_CLKCTRL_GPMICLKCTRL_WR(BF_CLKCTRL_GPMICLKCTRL_DIV(40));

4.9.11. SPDIF Clock Control Register Description

HW_CLKCTRL_SPDIFCLKCTRL 0x800400a0

Table 31. HW_CLKCTRL_SPDIFCLKCTRL
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Table 32. HW_CLKCTRL_SPDIFCLKCTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31 CLKGATE RW | Ox1 SPDIFCLK Gate. If set to 1, SPDIFCLK is gated off.
0: SPDIFCLK is not gated
30 BUSY RO | 0x0 This read-only bit field returns a one when the clock
divider is busy transfering a new divider value across
clock domains.
29:3 |RSRVD1 RO | 0x0 Always set to zero.
2:0 DIV RW | Ox4 This field controls the SPDIFCLK divide ratio.
SPDIFCLK is sourced from the PLL through this
divider. This is an integer divider. Values between 1
and 4 are valid. To meet industry standards, the
SPDIFCLK must always be set to 120 MHz, i.e., at
PLL=480 MHz, SPDIFCLKDIV = 4.
DESCRIPTION:
This register controls the clock divider that generates the SPDIF clock.
EXAMPLE:
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HW_CLKCTRL_SPDIFCLKCTRL_WR(BF_CLKCTRL_SPDIFCLKCTRL_DIV(4));

4.9.12. EMI Clock Control Register Description

HW_CLKCTRL_EMICLKCTRL 0x800400b0

Table 33. HW_CLKCTRL_EMICLKCTRL
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Table 34. HW_CLKCTRL_EMICLKCTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 CLKGATE RW | Ox1 EMICLK Gate. If set to 1, EMICLK is gated off. O:
EMICLK is not gated

30 WAIT_PLL_LOCK RW | 0x0 Wait for PLL Lock. If this is set, then new data written
to the DIV field will not take effect until the PLL lock bit
is set.

29 BUSY RO | 0x0 This read-only bit field returns a one when the clock
divider is busy transfering a new divider value across
clock domains.

28:3 |RSRVD1 RO [0x0 Always set to zero.

2:0 DIV RW | Ox1 This field controls the EMICLK divide ratio. EMICLK is
sourced from HBUSCLK through this divider. This is an
integer divider. Values between 1 and 7 are valid. Note
that this bit cannot be changed during a transfer, or
else the data in the DRAM may be corrupted.

DESCRIPTION:

This register controls the clock divider that generates the External Memory Inter-
face (EMI) clock.

EXAMPLE:
HW_CLKCTRL_EMICLKCTRL_WR(BF_CLKCTRL_EMICLKCTRL_DIV(1));

4.9.13. IR Clock Control Register Description

HW_CLKCTRL_IRCLKCTRL 0x800400c0
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Table 36. HW_CLKCTRL_IRCLKCTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 CLKGATE RW | 0x1 IRCLK Gate. If setto 1, IRCLK is gated off. 0: IRCLK
is not gated

30 WAIT_PLL_LOCK RW | Ox0 Wait for PLL Lock. If this is set, then new data written
to the DIV field will not take effect until the PLL lock bit
is set.

29 AUTO_DIV RW | Ox1 Allow hardware to automatically set the divide ratios.

28 IR_BUSY RO | 0x0 This read-only bit field returns a one when the IR_DIV
clock divider is busy transfering a new divider value
across clock domains.

27 IROV_BUSY RO | 0x0 This read-only bit field returns a one when the
IROV_DIV clock divider is busy transfering a new
divider value across clock domains.

26:25 | RSRVD2 RO | 0x0 Always set to zero.

24:16 | IROV_DIV RW | Ox4 This field controls the IRCLK Divide ratio-1. This is an
integer divider. Values between 4 and 130 are valid.
This divider is used in conjunction with IR_DIV to set
the final rate of the IRCLK.

15:10 | RSRVD1 RO [0x0 Always set to zero.

9:0 IR_DIV RW | Ox4 This field controls the IRCLK divide-ratio-2. This is an
integer divider. Values between 5 and 768 are valid.
This divider is used in conjunction with IROV_DIV to
set the final rate of the IRCLK.

DESCRIPTION:

This register controls the generation of both the IR clock and the IR oversample
clock.
EXAMPLE:

CLKCTRL XML Revision: 1.54

HW_CLKCTRL_IRCLKCTRL_WR(BF_CLKCTRL_IRCLKCTRL_IROV_DIV(4) I
BF_CLKCTRL_IRCLKCTRL_IR_DIV(4));
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5. INTERRUPT COLLECTOR

This chapter describes the interrupt control features of the STMP36xx and includes
sections on interrupt nesting, FIQ generation, and CPU wait-for-interrupt mode.
Table 37 lists all of the interrupt sources available on the STMP36xx. Programmable
registers for interrupt generation and control are described in Section 5.7.

5.1. Overview

The ARM926 CPU core has two interrupt input lines, IRQ and FIQ. As shown in
Figure 14, the Interrupt Collector (ICOLL) steers 64 interrupt sources to the two inter-
rupt input signals on the ARM core: IRQ and FIQ. Within an individual interrupt
request line, the ICOLL offers four-level priority (above base level) for each of its inter-
rupt sources. Preemption of a lower priority interrupt by a higher priority is supported
(interrupt nesting). Interrupts assigned to the same level are serviced in a strict linear
priority order within level from lowest to highest interrupt source bit number.
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Figure 14. Interrupt Collector Diagram for IRQ Generation
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FIQ interrupts are not prioritized, nor are they vectorized. Exactly four of the inter-
rupt sources can be selected to generate the FIQ interrupt, source bits 32 through
35. If more than one is routed to the FIQ, then they must be discriminated by soft-
ware. Generally, the FIQ is reserved for the exclusive use of brownout interrupts.

HW_ICOLL_VBASE j>
(Vector Table Base Addr) | “APBH

Vector Base Address + 4 * Source Bit Number
HW _ICOLL_VECTOR

AHB

HW_ICOLL_PRIORITY9_PRIORITY1

HW_ICOLL_PRIORITY9 SOFTIRQL |

Vector Address

FIQ
ARM
IRQ| 926

HW_ICOLL_PRIORITY9_ENABLE1

32

(Read-Only)

631 |

HW_ICOLL_RAW1

INT
Sources

Figure 15. Interrupt Collector Bit “37” Logic
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For a single interrupt source bit, there is an enable bit that gates it to the priority
logic. A software interrupt bit per source bit can be used to force an interrupt at the
appropriate priority level directed to the corresponding vector address. Each source
can be applied to one of four interrupt levels, as shown in Figure 15.

The enable bit, the software interrupt bit, and the two-bit priority level specification
for each interrupt source bit are contained in a byte in the programmable registers.

The data path for generating the vector address for the vectored interrupt portion of
the interrupt collector is implemented as a multicycle path, as shown in Figure 16.
The interrupt sources are continuously sampled in the holding register until one or
more arrive. The FSM causes the holding register to stop sampling while a vector
address is computed. Each interrupt source bit is applied to one of four levels based
on the two-bit priority specification of each source bit. When the holding register
“closes,” there can be more than one newly arrived source bit. Thus, the source bits
could be assigned such that more than one interrupt level is requesting an interrupt.
The pipeline first determines the highest level requesting interrupt service. All inter-
rupt requests on that level are presented to the linear priority encoder. The result of
this stage is a six-bit number corresponding to the source bit number of the highest
priority requesting an interrupt. This six-bit source number is used to compute the
vector address as follows:

VectorAddress = VectorBase + (4 * SourceBitNumber)
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Figure 16. IRQ Control Flow
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5.2.

Nesting

of Multi-Level IRQ Interrupts

There are a number of very important interactions between the interrupt collector’s
FSM and the interrupt service routine (ISR) running on the CPU. See Figure 17 for
the following discussion.
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Figure 17. Nesting of Multi-Level IRQ Interrupts

As soon as the interrupt source is recognized in the holding register, the FSM delays
two clocks, then grabs the vector address and asserts IRQ to the CPU. As soon as
possible after the CPU enters the interrupt service routine, it must notify the interrupt
collector. Software indicates the in-service state by writing to the
HW_ICOLL_VECTOR register. The contents of the data bus on this write do not
matter. Optionally, firmware can enable the ARM read side-effect mode. In this
case, the in-service state is indicated as a side effect of having read the
HW_ICOLL_VECTOR register at the exception vector (OxXFFFF0018). At this point,
the FSM reopens the holding register and scans for new interrupt sources. Any
such IRQ sources are presented to the CPU, provided that they are at a level higher
than any currently in-service level.
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Whenever the ARM CPU takes an IRQ exception, it turns off the IRQ enable in the
CPU status register (CSR), as shown in Figure 17. If a higher priority interrupt is
pending at this point, then another IRQ exception is taken.

The example in Figure 17 shows going from the base to a level 0 ISR. When the
ISR at level 0 was ready, it enabled IRQ interrupts. At this point, it nests IRQ inter-
rupts up to a level 3 interrupt. The level 3 ISR marks its in-service state, which
causes the interrupt collector to open the holding register to search for new interrupt
sources. In this example, none comes in, so the level 3 ISR completes. As part of
the return process, the ISR disables IRQ interrupts, then acknowledges the level 3
service state. This is accomplished by writing the level number (3 in this case) to the
interrupt collector’s Level Acknowledge register. The interrupt collector resets the in-
service bit for level 3. If this enables an IRQ at level 3, then it asserts IRQ and goes
through the nesting process again. Since IRQ exceptions are masked in the level 3
ISR, this nesting does not take place until the level 3 ISR returns from interrupt. This
return automatically re-enables IRQ exceptions. At this point, another exception
could occur.

Figure 17 shows a second nesting of the IRQ interrupt by the arrival of a level 2
interrupt source bit. Finally, the figure shows the point at which the level 0 ISR
enters its critical section (masks IRQ) and acknowledges level 0 to the interrupt col-
lector and returns from interrupt.

The FSM reverts to its “BASE” level state waiting for an interrupt request to arrive in
the holding register. The waveform for the IRQ mask in the CPU status register
(CSR) and the waveform for the IRQ input to the CPU as they relate to the interrupt
collector action are shown in Figure 17.

WARNING: There is an inherent race condition between notifying the interrupt col-
lector that an ISR has been entered and having that ISR re-enable IRQ exceptions
in the CSR. The in-service notification can take a number of cycles to percolate
through the write buffer, through the AHB and APB bridge and into the interrupt col-
lector where it removes the IRQ assertion to the CPU. This ICOLL IRQ must be
deasserted before the CSR IRQ on the CPU is re-enabled or the CPU will see a
phantom interrupt. This is why the ARM vectored interrupt controller provides this in
service notification as a read side effect of the vector address read. Alternatively, the
ISR can read the interrupt collector’'s CSR. The value received is unimportant, but
the time required to do the read ensures that the write data has arrived at the inter-
rupt collector. If firmware uses this method, it should allow clocks after the read for
the FSM and for the CPU to recognize that the IRQ has been deasserted.

5.3.  FIQ Generation

Four of the interrupt source bits can be used to generate an FIQ instead of an IRQ
exception. These are source bits 32 through 35, inclusive. An FIQ may be gener-
ated by one of four source bits. Figure 18 shows the FIQ sequence for interrupt
source bit 33. When enabled to the FIQ, the software interrupt associated with these
bits can be used to generate the FIQ from these sources for test purposes. FIQ for a
given interrupt should be enabled only when the IRQ for that interrupt is disabled.
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Figure 18. FIQ Generation Logic
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STMP36Xxx

5.4. Interrupt Sources

Table 37 lists all of the interrupt sources on the STMP36xx. Use hw_irg.h to access

these bits.
Table 37. Interrupt Sources
INTERRUPT SOURCE SRC VECTOR FIQ DESCRIPTION
Debug UART 0 0x0000 NO | No DMA on the debug UART
COMMS RX 1 0x0004 NO | JTAG debug communications port
COMMS TX 2 0x0008 NO | JTAG debug communications port
VDD5V 3 0x000C NO |IRQ on 5V connect or disconnect also OTG 4.2V
HEADPHONE_SHORT 4 0x0010 NO | Headphone short
DAC_DMA 5 0x0014 NO | DAC DMA channel
DAC_ERROR 6 0x0018 NO | DAC FIFO buffer underflow
ADC_DMA 7 0x001C NO |ADC DMA channel
ADC_ERROR 8 0x0020 NO | ADC FIFO buffer overflow
SPDIF_DMA 9 0x0024 NO | SPDIF DMA channel
SPDIF_ERROR 10 0x0028 NO | SPDIF underflow
USB_CTRL 11 0x002C NO | USB controller Interrupt
USB_WAKEUP 12 0x0030 NO | Also ARC core to remain suspended
GPMI_DMA 13 0x0034 NO | From DMA channel for GPMI
SSP_DMA 14 0x0038 NO | From DMA channel for SSP
SSP_ERROR 15 0x003C NO | SSP device level error and status
GPIOO 16 0x0040 NO | GPIO bank 0 interrupt
GPIO1 17 0x0044 NO | GPIO bank 1 interrupt
GPIO2 18 0x0048 NO | GPIO bank 2 interrupt
GPIO3 19 0x004C NO | GPIO bank 3 interrupt
ECC_DMA 20 0x0050 NO | From DMA channel for HWECC
ECC_ERROR 21 0x0054 NO | From the HWECC device itself
RTC_ALARM 22 0x0058 NO |RTC alarm event
UART_TX_DMA 23 0x005C NO | Application UART transmitter DMAq
UART1_INTERNAL 24 0x0060 NO | Application UART internal error
UART_RX_DMA 25 0x0064 NO | Application UART receiver DMA interrupt
12C_DMA 26 0x0068 NO | From DMA channel for 1°C
12C_ERROR 27 0x006C NO | From IC device detected errors and line conditions
TIMERO 28 0x0070 NO | TIMROT TimerO
TIMER1 29 0x0074 NO | TIMROT Timerl
TIMER2 30 0x0078 NO | TIMROT Timer2
TIMER3 31 0x007C NO | TIMROT Timer3
BAT_BRNOUT 32 0x0080 YES | Power module battery brownout detect
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Table 37. Interrupt Sources (Continued)

INTERRUPT SOURCE SRC VECTOR FIQ DESCRIPTION
VDDD_BRNOUT 33 0x0084 YES | Power module VDDD brownout detect
VDDIO_BRNOUT 34 0x0088 YES |Power module VDDIO brownout detect
VDD18 BRNOUT 35 0x008C YES |Reserved for future use
TOUCH_IRQ 36 0x0090 NO | Touch detection
LRADC_CHO 37 0x0094 NO | Channel 0 complete
LRADC_CH1 38 0x0098 NO | Channel 1 complete
LRADC_CH2 39 0x009C NO | Channel 2 complete
LRADC_CH3 40 0x00AO0 NO | Channel 3 complete
LRADC_CH4 41 0x00A4 NO | Channel 4 complete
LRADC_CH5 42 0x00A8 NO | Channel 5 complete
LRADC_CH6 43 0x00AC NO |Channel 6 complete
LRADC_CH?7 44 0x00BO NO | Channel 7 complete
MEMCPY_DMA_SRC 45 0x00B4 NO | From DMA channel for MEMCPY source
MEMCPY_DMA_DST 46 0x00B8 NO | From DMA channel for MEMCPY destination
LCD_DMA 47 0x00BC NO | From DMA channel for LCD
RTC_1MSEC 48 0x00CO0 NO | RTC 1-ms tick interrupt
DRI_DMA 49 0x00C4 NO | From DMA channel for DRI
DRI_ATTENTION 50 0x00C8 NO | From DRI internal error and attention IRQ
GPMI_ATTENTION 51 0x00CC NO | From GPMI internal error and status IRQ
IR 52 0x00DO0 NO | From IR (infrared) internals. Note that the IR shares

DMA channels with the applications UART.
Reserved for future hardware | 53-59 | 0X00D4- NO | Do not use these interrupts in STMP36xx.
0x00ES8
SOFTWAREIRQ60— 60-63 | Ox00FO— NO | For software use.
SOFTWAREIRQ63 0x00FC
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5.5.

5.6.

CPU Wait-for-Interrupt Mode

To enable wait-for-interrupt mode, two distinct actions are required by the program-
mer.

1. Setthe INTERRUPT_WAIT bit in the HW_CLKCTRL_CPUCLKCTRL register.
This must be done via a RMW operation. For example:

uclkctrl = HW_CLKCTRL_CPUCLKCTRL_RD();
uclkctrl |= BM_CLKCTRL_CPUCLKCTRL_INTERRUPT_WAIT;
HW_CLKCTRL_CPUCLKCTRL_WR(uclkctrl);

2. After setting the INTERRUPT_WAIT bit, a coprocessor instruction is required.

asm (
// Note: RO is used in the following example, but any usual
// <Rd> register may be used.
"mov RO, 0;" // Rd SBZ ighould be zero)
"mcr pl5,0,r0,c7,c0,4;"//Drain write buffers, idle CPU clock & processor,
// and stog processor at this instruction
"nop™); // The Ir sent to handler points here after RTI

The coprocessor instruction sequence above enables an internal gating signal. This
internal signal guarantees that write buffers are drained and ensures that the pro-
cessor is in an idle state. On execution of the MCR coprocessor instruction, the
CPU clock is stopped and the processor halts on the instruction—waiting for an
interrupt to occur.

The INTERRUPT_WAIT bit can be thought of as a Wait-for-Interrupt enable bit.
Therefore, it must be set prior to execution of the MCR instruction. It is recom-
mended that, when the Wait-for-Interrupt mode is to be used, the
INTERRUPT_WAIT bit be set at initialization time and left on.

With the INTERRUPT_WAIT bit set, after execution of the MCR WFI command, the
processor halts on the MCR instruction. When an interrupt or FIQ occurs, the MCR
instruction completes and the IRQ or FIQ handler is entered normally. The return
link that is passed to the handler is automatically adjusted by the above MCR
instruction, such that a normal return from interrupt results in continuing execution at
the instruction immediately following the MCR. That is, the LR will contain the
address of the MCR instruction plus eight, such that a typical return from interrupt
instruction (e.g., subs pc, LR, 4) will return to the instruction immediately following
the MCR (the NOP in the example above).

Whenever the CPU is stopped because the clock control HW_CLKCTRL
CPUCLKCTRL_INTERRUPT_WAIT bit is set and the MCR WFI instruction is exe-
cuted, the CPU stops until an interrupt occurs. The actual condition that wakes up
the CPU is determined by ORing together all enabled interrupt requests including
those that are directed to the FIQ CPU input. The ICOLL_BUSY output signal from
the ICOLL communicates this information to the clock control. This function does
not pass through the normal ICOLL state machine. It starts the CPU clock as soon
as an enabled interrupt arrives.

Behavior During Reset

A soft reset (SFTRST) can take multiple clock periods to complete, so do NOT set
CLKGATE when setting SFTRST. The reset process gates the clocks automatically.
See Section 33.4.10, “Correct Way to Soft Reset a Block” on page 805 for additional
information on using the SFTRST and CLKGATE bhit fields.
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5.7.

5.7.1.

Programmable Registers

The following registers provide interrupt generation and control for the STMP36xx.

Interrupt Collector Interrupt Vector Address Register Description

The Interrupt Collector Interrupt Vector Address Register is read by the Interrupt
Service Routine (ISR) at the IRQ vector location (OxFFFF0018) using a load PC
instruction. The priority logic presents the vector address of the next IRQ interrupt to
be processed by the CPU. The vector address is held until acknowledged by a CPU
write to the HW_ICOLL_VECTOR register.

HW_ICOLL_VECTOR 0x80000000

HW_ICOLL_VECTOR_SET 0x80000004
HW_ICOLL_VECTOR_CLR 0x80000008
HW_ICOLL_VECTOR_TOG 0x8000000C

Table 38. HW_ICOLL_VECTOR
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IRQVECTOR
RSRVD1

Table 39. HW_ICOLL_VECTOR Bit Field Descriptions

BITS

LABEL RW RESET DEFINITION

31:2

[RQVECTOR

RW | Ox0 This register presents the vector address for the
interrupt currently active on the CPU IRQ input. Writing
to this register notifies the interrupt collector that the
interrupt service routine for the current interrupt has
been entered.

1:0

RSRVD1

RO | 0x0 Always write zeroes to this field.

DESCRIPTION:

This register mediates the vectored interrupt collectors interface with the CPU
when it enteres the IRQ exception trap. The exception trap should have a LDPC
instruction from this address.

EXAMPLE:

LDPC HW_ICOLL_VECTOR_ADDR; IRQ exception at OxFFff0018

5.7.2.

Interrupt Collector Level Acknowledge Register Description

The Interrupt Collector Level Acknowledge Register is used by software to indicate
the completion of an interrupt on a specific level.

HW_ICOLL_LEVELACK 0x80000010
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Table 40. HW_ICOLL_LEVELACK
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Table 41. HW_ICOLL_LEVELACK Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:4 |RSRVD1 RO [0x0 Any value can be written to this bit field. Writes are
ignored.
3.0 IRQLEVELACK RW | 0x0 This bit field is written by the processor to

acknowledge the completion of an interrupt. The value
written must correspond to the priority level of the

completed interrupt:

LEVELO = 0x1 Level 0
LEVEL1 = 0x2 Level 1
LEVEL2 = 0x4 Level 2
LEVEL3 = 0x8 Level 3

DESCRIPTION:

This register is written to advance the ICOLL internal IRQ state machine. It
advances from an in-service on a level state to the next pending interrupt level or to
the idle state. This register is written at the very end of an interrupt service routine. If
nesting is used, then the CPU IRQ must be turned on before writing to this register
to avoid a race condition in the CPU interrupt hardware. WARNING: The value writ-
ten to the Interrupt Collector Level Acknowledge Register is decoded not binary, i.e.,
8,4,2, 1.

EXAMPLE:

HW_ICOLL_LEVELACK_WR(HW_ICOLL_LEVELACK _LEVEL3);

5.7.3.

Interrupt Collector Control Register Description

The Interrupt Collector Control Register provides overall control of interrupts being
routed to the CPU. This register is not at offset zero from the block base because
that location is needed for single 32-bit instructions to be placed in the exception
vector location.

HW_ICOLL_CTRL  0x80000020
HW_ICOLL_CTRL_SET 0x80000024
HW_ICOLL_CTRL_CLR 0x80000028
HW_ICOLL_CTRL_TOG 0x8000002C
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Table 42. HW_ICOLL_CTRL
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Table 43. HW_ICOLL_CTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 SFTRST RW | 0Ox1 When set to one, this bit causes a soft reset to the
entire interrupt collector. This bit must be turned off for
normal operation.

RUN = 0x0 Allow the interrupt collector to operate normally.
IN_RESET = 0x1 Hold the interrupt collector in its reset state.

30 CLKGATE RW | Ox1 When set to one, this bit causes all clocks within the
interrupt collector to be gated off. WARNING: Do not
set this bit at the same time as SFTRST. Doing so
causes the softreset to have no effect. Setting
SFTRST will cause the CLKGATE bit to set
automatically four clocks later.

RUN = 0x0 Enable clocks for normal operation of interrupt collector.
NO_CLOCKS = 0x1 Disable clocking within the interrupt collector.

29:28 | RSRVD3 RO | 0x0 Always write zeroes to this bit field.

27 ENABLE2FIQ35 RW | 0x0 Set this bit to one enable interrupt bit 35 as a source
for the FIQ. WARNING: Disable IRQ for this bit prior to
enabling FIQ.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

26 ENABLE2FIQ34 RW | 0x0 Set this bit to one enable interrupt bit 34 as a source
for the FIQ. WARNING: Disable IRQ for this bit prior to
enabling FIQ.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

25 ENABLE2FIQ33 RW | 0x0 Set this bit to one enable interrupt bit 33 as a source
for the FIQ. WARNING: Disable IRQ for this bit prior to
enabling FIQ.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

24 ENABLE2FIQ32 RW | 0x0 Set this bit to one enable interrupt bit 32 as a source
for the FIQ. WARNING: Disable IRQ for this bit prior to
enabling FIQ.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
23:21 | RSRVD2 RO | 0x0 Always write zeroes to this bit field.
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Table 43. HW_ICOLL_CTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

20 BYPASS_FSM RW | 0x0 Set this bit to one to bypass the FSM control of the
request holding register and the vector address. With
this bit set to one, the vector address register is
continuously updated as interrupt requests come in.
Turn off all enable bits and walk a one through the
software interrupts, observing the vector address
changes. Set to zero for normal operation. This control
is included as a test mode and is not intended for use

by a real application.

NORMAL = 0x0 Normal
BYPASS = 0x1 No FSM handshake with CPU

19 NO_NESTING RW | 0x0 Set this bit to one disable interrupt level nesting, i.e.,
higher priority interrupt interrupting lower priority. For
normal operation, set this bit to zero.

NORMAL = 0x0 Normal
NO_NEST = 0x1 No support for interrupt nesting

18 ARM_RSE_MODE RW | Ox0 Set this bit to one enable the ARM-style read side
effect associated with the vector address register. In
this mode, interrupt inservice is signaled by the read of
the HW_ICOLL_VECTOR register to acquire the
interrupt vector address. Set this bit to zero for normal
operation, in which the ISR signals inservice explicitly
by means of a write to the HW_ICOLL_VECTOR

register.

MUST_WRITE = 0x0 Must write to vector register to go in-service
READ_SIDE_EFFECT = 0x1 Go in-service as a read side effect

17 FIQ_FINAL_ENABLE RW | 0x1 Set this bit to one to enable the final FIQ output to the
CPU. Set this bit to zero for testing the interrupt

collector without causing actual CPU interrupts.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

16 IRQ_FINAL_ENABLE RW | Ox1 Set this bit to one to enable the final IRQ output to the
CPU. Set this bit to zero for testing the interrupt

collector without causing actual CPU interrupts.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

15:0 |RSRVD1 RO | 0x0 Always write zeroes to this bit field.
DESCRIPTION:
This register handles the overall control of the interrupt collector, including soft
reset and clock gate. In addition, it handles state machine variations such as
NO_NESTING and ARM read side effect processing on the vector address register.
EXAMPLE:
HW_ICOLL_CTRL_CLR(BM_ICOLL_CTRL_SFTRST | BM_ICOLL_CTRL_SFTRST );

5.7.4. Interrupt Collector Status Register Description

The Interrupt Collector Status Register provides a read-only view into various inter-
nal states, including the vector number of the current interupt.

HW_ICOLL_STAT  0x80000030
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Table 44. HW_ICOLL_STAT

3132|2122 |2|2}2|2|2|21|{1|1|1¢1j1|1|211j1|0|j0OJ0O|0O|O|jOFO(O|O0O]|O
1/0|9|8)7|6|5|4]13(2|12|0)9|8|7|6]15|4|3|2}1|0|9|8)7|6|5({4]3|2]|1]|0
4
w
=
a )
> ZI
& x
= O
O
w
>
Table 45. HW_ICOLL_STAT Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:6 |RSRVD1 RO [0x0 Always write zeroes to this bit field.
5:0 VECTOR_NUMBER RO | 0x0 Vector number of current interrupt. Multiply by 4 and
add to vector base address to obtain the value in
HW_ICOLL_VECTOR.

DESCRIPTION:

This register is used to test interrupt collector state machine and its associated
request holding register.

EXAMPLE:

iT(HW_ICOLL_STAT_VECTOR_NUMBER_READ() == 0x00000017) ISR_vector_23(); // ISR for vector 23
decimal, 17 hex

5.7.5. Interrupt Collector Raw Interrupt Input Register 0 Description

The lower 32 interrupt source states are visible in this read-only register.

HW_ICOLL_RAWO  0x80000040
HW_ICOLL_RAWO_SET 0x80000044
HW_ICOLL_RAWO_CLR 0x80000048
HW_ICOLL_RAWO_TOG 0x8000004C

Table 46. HW_ICOLL_RAWO

N
N
N

N
N
N
N
N
N
N

1|1(1|111j1(1(1
6|15|413(2(1(0)9(8|7|6]}5|4|3|231|0|9|8])7|6|5(4]3|2|1]|0

=
=
o
o
o
o
o
o
o
o
o
o

RAW_IRQS

Table 47. HW_ICOLL_RAWO Bit Field Descriptions

BITS

LABEL RW RESET DEFINITION

31:0

RAW_IRQS

RO [0x0 Read-only view of the Tower 32 interrupt request bits.

DESCRIPTION:

This register provides a read-only view of the raw interrupt request lines coming
from various parts of the chip. Its purpose is to improve diagnostic observability.

EXAMPLE:

ulTest = HW_ICOLL_RAWO.RAW_IRQS;
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5.7.6. Interrupt Collector Raw Interrupt Input Register 1 Description
The upper 32 interrupt source states are visible in this read-only register.
HW_ICOLL_RAW1  0x80000050
HW_ICOLL_RAW1_SET 0x80000054
HW_ICOLL_RAW1_CLR 0x80000058
HW_ICOLL_RAW1_TOG 0x8000005C
Table 48. HW_ICOLL_RAW1
3(3(2|2})2|2|2|2})2|2|2}|21|1(1|1}j1f12|1|1})2|1|0(0OJ0O|O|O|OO|0O|O]|O
110(9,8}7|6[(5|4])3(2|1|0)9|8|7(6]5|4(3|231(0|9|8)7|6|5(4]13|2|1]|0
RAW_IRQS
Table 49. HW_ICOLL_RAW1 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 [RAW_IRQS RO [0x0 Read-only view of the upper 32 interrupt request bits.
DESCRIPTION:

This register provides a read-only view of the raw interrupt request lines coming
from various parts of the chip. The purpose is to improve diagnostic observability.

EXAMPLE:
ulTest = HW_ICOLL_RAWO_RAW_IRQS;

5.7.7. Interrupt Collector Priority Register 0 Description
This register provides a mechanism to specify the priority level for four interrupt
sources. It also provides an enable and software interrupt for each one.
HW_ICOLL_PRIORITYO 0x80000060
HW_ICOLL_PRIORITY0O_SET 0x80000064
HW_ICOLL_PRIORITY0O_CLR 0x80000068
HW_ICOLL_PRIORITYO_TOG 0x8000006C
Table 50. HW_ICOLL_PRIORITYO
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Table 51. HW_ICOLL_PRIORITYO Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 3
FORCE_INTERRUPT = 0x1 Force a software interrupt
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Table 51. HW_ICOLL_PRIORITYO Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
3.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable
25:24 | PRIORITY3 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 3.

LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

23:20 | RSRVD3 RO | 0x0 Always write zeroes to this bit field.

19 SOFTIRQ2 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
2

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

18 ENABLE2 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
2.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable
17:16 | PRIORITY2 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 2.

LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = Ox1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

15:12 | RSRVD2 RO | 0x0 Always write zeroes to this bit field.

11 SOFTIRQ1 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
1.
NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
10 ENABLE1 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
1.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
9:8 PRIORITY1 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 1.

LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

74 RSRVD1 RO | 0x0 Always write zeroes to this bit field.
3 SOFTIRQO RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ
Bit 0.
FORCE_INTERRUPT = 0x1 Force a software interrupt
2 ENABLEO RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
0

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1.0 PRIORITYO RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 0.

LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
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interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.
EXAMPLE:

HW_ICOLL_PRIORITYn_SET(0,0x00000001) ;

5.7.8. Interrupt Collector Priority Register 1 Description

The Interrupt Collector Priority Register 1 provides a mechanism to specify the prior-
ity level for four interrupt sources. It also provides an enable and software interrupt
for each one.

HW_ICOLL_PRIORITY1 0x80000070

HW_ICOLL_PRIORITY1_SET 0x80000074
HW_ICOLL_PRIORITY1_CLR 0x80000078
HW_ICOLL_PRIORITY1_TOG 0x8000007C

Table 52. HW_ICOLL_PRIORITY1
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Table 53. HW_ICOLL_PRIORITY1 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 7.
FORCE_INTERRUPT = 0x1 Force a software interrupt
26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
7.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
25:24 | PRIORITY3 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 7.
LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
23:20 | RSRVD3 RO | 0x0 Always write zeroes to this bit field.
19 SOFTIRQ2 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
6.
NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
18 ENABLE2 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
6.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
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Table 53. HW_ICOLL_PRIORITY1 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

17:16

PRIORITY2

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 6.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

15:12

RSRVD2

RO

0x0

Always write zeroes to this bit field.

11

SOFTIRQ1

RW

0x0

Set this bit to one to force a software interrupt. IRQ Bit
5

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

10

ENABLE1

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
5

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

9:8

PRIORITY1

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 5.

LEVELO = 0x0 Level 0, lowest or weakest priority

LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

RSRVD1

RO

0x0

Always write zeroes to this bit field.

SOFTIRQO

RW

0x0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ
Bit 4.

FORCE_INTERRUPT = 0x1 Force a software interrupt

ENABLEO

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
4

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITYO

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 4.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.
EXAMPLE:
HW_ICOLL_PRIORITYn_SET(1,0x00000001) ;

5.7.9. Interrupt Collector Priority Register 2 Description

The Interrupt Collector Priority Register 2 provides a mechanism to specify the prior-
ity level for four interrupt sources. It also provides an enable and software interrupt
for each one.

HW_ICOLL_PRIORITY2 0x80000080

HW_ICOLL_PRIORITY2_SET 0x80000084
HW_ICOLL_PRIORITY2_CLR 0x80000088
HW_ICOLL_PRIORITY2_TOG 0x8000008C
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Table 54. HW_ICOLL_PRIORITY2
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Table 55. HW_ICOLL_PRIORITY2 Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 11.
FORCE_INTERRUPT = 0x1 Force a software interrupt
26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
11.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
25:24 | PRIORITY3 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 11.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
23:20 | RSRVD3 RO | 0x0 Always write zeroes to this bit field.
19 SOFTIRQ2 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
10.
NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
18 ENABLE2 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
10.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
17:16 | PRIORITY2 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 10.
LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
15:12 | RSRVD2 RO | 0x0 Always write zeroes to this bit field.
11 SOFTIRQ1 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
9.
NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
10 ENABLE1 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
9.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
9:8 PRIORITY1 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 9.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
74 RSRVD1 RO | 0x0 Always write zeroes to this bit field.
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Table 55. HW_ICOLL_PRIORITY2 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

SOFTIRQO

RW

0x0

Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ

Bit 8.
FORCE_INTERRUPT = 0x1 Force a software interrupt

ENABLEO

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
8

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITYO

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 8.
LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.
EXAMPLE:
HW_ICOLL_PRIORITYn_SET(2,0x00000001) ;

5.7.10. Interrupt Collector Priority Register 3 Description
The Interrupt Collector Priority Register 3 provides a mechanism to specify the prior-
ity level for four interrupt sources. It also provides an enable and software interrupt
for each one.
HW_ICOLL_PRIORITY3 0x80000090
HW_ICOLL_PRIORITY3_SET 0x80000094
HW_ICOLL_PRIORITY3_CLR 0x80000098
HW_ICOLL_PRIORITY3_TOG 0x8000009C
Table 56. HW_ICOLL_PRIORITY3
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Table 57. HW_ICOLL_PRIORITY3 Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 15.
FORCE_INTERRUPT = 0x1 Force a software interrupt
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Table 57. HW_ICOLL_PRIORITY3 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
15.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

25:24 | PRIORITY3 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 15.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

23:20 | RSRVD3 RO | 0x0 Always write zeroes to this bit field.
19 SOFTIRQ2 RW | 0x0 Set this bit to one to force a software interrupt. IRQ Bit
14.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

18 ENABLE2 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
14.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

17:16 | PRIORITY2 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 14.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = Ox1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

15:12 | RSRVD2 RO | 0x0 Always write zeroes to this bit field.
11 SOFTIRQ1 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
13.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

10 ENABLE1 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
13.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

9:8 PRIORITY1 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 13.

LEVELO = 0x0 Level 0, lowest or weakest priority

LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

74 RSRVD1 RO | 0x0 Always write zeroes to this bit field.
3 SOFTIRQO RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ
Bit 12.
FORCE_INTERRUPT = 0x1 Force a software interrupt
2 ENABLEO RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
12.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1.0 PRIORITYO RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 12.

LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
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interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.
EXAMPLE:
HW_ICOLL_PRIORITYn_SET(3,0x00000001) ;

5.7.11. Interrupt Collector Priority Register 4 Description
The Interrupt Collector Priority Register 4 provides a mechanism to specify the prior-
ity level for four interrupt sources. It also provides an enable and software interrupt
for each one.
HW_ICOLL_PRIORITY4 0x800000A0
HW_ICOLL_PRIORITY4_SET 0x800000A4
HW_ICOLL_PRIORITY4_CLR 0x800000A8
HW_ICOLL_PRIORITY4_TOG 0x800000AC
Table 58. HW_ICOLL_PRIORITY4
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Table 59. HW_ICOLL_PRIORITY4 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 19.
FORCE_INTERRUPT = 0x1 Force a software interrupt
26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
19.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
25:24 | PRIORITY3 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 19.
LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
23:20 | RSRVD3 RO | 0x0 Always write zeroes to this bit field.
19 SOFTIRQ2 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
18.
NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
18 ENABLE2 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
18.
DISABLE = 0x0 Disable
ENABLE = Ox1 Enable
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Table 59. HW_ICOLL_PRIORITY4 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

17:16 | PRIORITY2 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 18.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

15:12 | RSRVD2 RO | 0x0 Always write zeroes to this bit field.
11 SOFTIRQ1 RW | 0x0 Set this bit to one to force a software interrupt. IRQ Bit
17.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
10 ENABLE1 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
17.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable
9:8 PRIORITY1 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 17.

LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

74 RSRVD1 RO | 0x0 Always write zeroes to this bit field.

3 SOFTIRQO RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ
Bit 16.
FORCE_INTERRUPT = 0x1 Force a software interrupt
2 ENABLEO RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
16.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
1:0 PRIORITYO RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 16.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.

EXAMPLE:
HW_ICOLL_PRIORITYn_SET(4,0x00000001) ;

5.7.12. Interrupt Collector Priority Register 5 Description

The Interrupt Collector Priority Register 5 provides a mechanism to specify the prior-
ity level for four interrupt sources. It also provides an enable and software interrupt
for each one.

HW_ICOLL_PRIORITY5 0x800000B0

HW_ICOLL_PRIORITY5_SET 0x800000B4
HW_ICOLL_PRIORITY5_CLR 0x800000B8
HW_ICOLL_PRIORITY5_TOG 0x800000BC
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Table 60. HW_ICOLL_PRIORITY5
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Table 61. HW_ICOLL_PRIORITY5 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 23.
FORCE_INTERRUPT = 0x1 Force a software interrupt
26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
23.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
25:24 | PRIORITY3 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 23.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
23:20 | RSRVD3 RO | 0x0 Always write zeroes to this bit field.
19 SOFTIRQ2 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
22.
NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
18 ENABLE2 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
22.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
17:16 | PRIORITY2 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 22.
LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
15:12 | RSRVD2 RO | 0x0 Always write zeroes to this bit field.
11 SOFTIRQ1 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
21.
NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
10 ENABLE1 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
21.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
9:8 PRIORITY1 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 21.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
74 RSRVD1 RO | 0x0 Always write zeroes to this bit field.
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Table 61. HW_ICOLL_PRIORITY5 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

SOFTIRQO

RW

0x0

Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ

Bit 20.
FORCE_INTERRUPT = 0x1 Force a software interrupt

ENABLEO

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit

20.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITYO

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 20.
LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

5.7.1

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.
EXAMPLE:
HW_ICOLL_PRIORITYn_SET(5,0x00000001) ;

3. Interrupt Collector Priority Register 6 Description

This register provides a mechanism to specify the priority level for four interrupt
sources. It also provides an enable and software interrupt for each one.

HW_ICOLL_PRIORITY6 0x800000C0O
HW_ICOLL_PRIORITY6_SET 0x800000C4
HW_ICOLL_PRIORITY6_CLR 0x800000C8
HW_ICOLL_PRIORITY6_TOG 0x800000CC

Table 62. HW_ICOLL_PRIORITY6

313|2|2})2|2(2|2)2|2(2|2J1|1|1|1}1|1|2|{21j2|0|0O}]JO|O|O|O}JO|O|O]|O
1/0(9(8)7|6|5(4]}3|2|1|019|8|7|6]5(4|3(2§1|0]|9|8)7|6|5[4]3|2|1|0
™ ™ N N - — o o
g |gE| g g8 |gl| g 8 |gE] £ g 9B £
S x|a| = S |2 E S |2 E S |2 =
& s m [n & s m [nd & s m [nd & s m [a
o msie 2 BElel 2 BElg| & 5|
4 Fla| g 4 Fla| g 4 Fla| g 4 Fla| g
Table 63. HW_ICOLL_PRIORITY®6 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 27.
FORCE_INTERRUPT = 0x1 Force a software interrupt
26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
27.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
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Table 63. HW_ICOLL_PRIORITY®6 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

25:24

PRIORITY3

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 27.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

23:20

RSRVD3

RO

0x0

Always write zeroes to this bit field.

19

SOFTIRQ2

RW

0x0

Set this bit to one to force a software interrupt. IRQ Bit
26.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

18

ENABLE2

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
26.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

17:16

PRIORITY2

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 26.

LEVELO = 0x0 Level 0, lowest or weakest priority

LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

15:12

RSRVD2

RO

0x0

Always write zeroes to this bit field.

11

SOFTIRQ1

RW

0x0

Set this bit to one to force a software interrupt. IRQ Bit
25.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

10

ENABLE1

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
25.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

9:8

PRIORITY1

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 25.

LEVELO = 0x0 Level 0, lowest or weakest priority

LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

RSRVD1

RO

0x0

Always write zeroes to this bit field.

SOFTIRQO

RW

0x0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ
Bit 24.

FORCE_INTERRUPT = 0x1 Force a software interrupt

ENABLEO

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
24,

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1.0

PRIORITYO

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 24.

LEVELO = 0x0 Level 0, lowest or weakest priority

LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.
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EXAMPLE:
HW_1COLL_PRIORITYn_SET(6,0x00000001);

5.7.14. Interrupt Collector Priority Register 7 Description
This register provides a mechanism to specify the priority level for four interrupt
sources. It also provides an enable and software interrupt for each one.
HW_ICOLL_PRIORITY7 0x800000D0
HW_ICOLL_PRIORITY7_SET 0x800000D4
HW_ICOLL_PRIORITY7_CLR 0x800000D8
HW_ICOLL_PRIORITY7_TOG 0x800000DC
Table 64. HW_ICOLL_PRIORITY?7
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Table 65. HW_ICOLL_PRIORITY7 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 31.
FORCE_INTERRUPT = 0x1 Force a software interrupt
26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
31.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
25:24 | PRIORITY3 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 31.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
23:20 | RSRVD3 RO | 0x0 Always write zeroes to this bit field.
19 SOFTIRQ2 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
30.
NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
18 ENABLE2 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
30.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
17:16 | PRIORITY2 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 30.
LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
15:12 | RSRVD2 RO | 0x0 Always write zeroes to this bit field.
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Table 65. HW_ICOLL_PRIORITY7 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

11

SOFTIRQ1

RW

0x0

Set this bit to one to force a software interrupt. IRQ Bit
29.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

10

ENABLE1

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
29.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

9:8

PRIORITY1

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 29.

LEVELO = 0x0 Level 0, lowest or weakest priority

LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

RSRVD1

RO

0x0

Always write zeroes to this bit field.

SOFTIRQO

RW

0x0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ
Bit 28.

FORCE_INTERRUPT = 0x1 Force a software interrupt

ENABLEO

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
28.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1.0

PRIORITYO

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 28.

LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.
EXAMPLE:
HW_ICOLL_PRIORITYn_SET(7,0x00000001) ;

5.7.15. Interrupt Collector Priority Register 8 Description

This register provides a mechanism to specify the priority level for four interrupt
sources. It also provides an enable and software interrupt for each one.

HW_ICOLL_PRIORITY8 0x800000EQ

HW_ICOLL_PRIORITY8_SET 0x800000E4
HW_ICOLL_PRIORITY8_CLR 0x800000E8
HW_ICOLL_PRIORITY8_TOG 0x800000EC
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Table 66. HW_ICOLL_PRIORITY8
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Table 67. HW_ICOLL_PRIORITY8 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:28

RSRVD4

RO

0x0

Always write zeroes to this bit field.

27

SOFTIRQ3

RW

0x0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 35.

FORCE_INTERRUPT = 0x1 Force a software interrupt

26

ENABLES

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
35.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

25:24

PRIORITY3

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 35.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = Ox1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

23:20

RSRVD3

RO

0x0

Always write zeroes to this bit field.

19

SOFTIRQ2

RW

0x0

Set this bit to one to force a software interrupt. IRQ Bit

34.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

18

ENABLE2

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit

34.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

17:16

PRIORITY2

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 34.

LEVELO = 0x0 Level 0, lowest or weakest priority

LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

15:12

RSRVD2

RO

0x0

Always write zeroes to this bit field.

11

SOFTIRQ1

RW

0x0

Set this bit to one to force a software interrupt. IRQ Bit
33.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

10

ENABLE1

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit

33.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

9:8

PRIORITY1

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 33.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

7:4

RSRVD1

RO

0x0

Always write zeroes to this bit field.
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Table 67. HW_ICOLL_PRIORITY8 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

SOFTIRQO

RW

0x0

Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ

Bit 32.
FORCE_INTERRUPT = 0x1 Force a software interrupt

ENABLEO

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit

32.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITYO

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 32.
LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

5.7.1

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.
EXAMPLE:
HW_ICOLL_PRIORITYn_SET(8,0x00000001) ;

6. Interrupt Collector Priority Register 9 Description

This register provides a mechanism to specify the priority level for four interrupt
sources. It also provides an enable and software interrupt for each one.

HW_ICOLL_PRIORITY9 0x800000F0

HW_ICOLL_PRIORITY9_SET 0x800000F4
HW_ICOLL_PRIORITY9_CLR 0x800000F8
HW_ICOLL_PRIORITY9_TOG 0x800000FC

Table 68. HW_ICOLL_PRIORITY9
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Table 69. HW_ICOLL_PRIORITY9 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 39.
FORCE_INTERRUPT = 0x1 Force a software interrupt
26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
39.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
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Table 69. HW_ICOLL_PRIORITY9 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

25:24 | PRIORITY3 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 39.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

23:20 | RSRVD3 RO | 0x0 Always write zeroes to this bit field.
19 SOFTIRQ2 RW | 0x0 Set this bit to one to force a software interrupt. IRQ Bit
38.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

18 ENABLE2 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit

38.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

17:16 | PRIORITY2 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 38.

LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

15:12 | RSRVD2 RO | 0x0 Always write zeroes to this bit field.
11 SOFTIRQ1 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
37.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
10 ENABLE1 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
37.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable
9:8 PRIORITY1 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 37.

LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

74 RSRVD1 RO | 0x0 Always write zeroes to this bit field.

3 SOFTIRQO RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ
Bit 36.
FORCE_INTERRUPT = 0x1 Force a software interrupt
2 ENABLEO RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
36.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
1.0 PRIORITYO RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 36.

LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.
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EXAMPLE:
HW_1COLL_PRIORITYn_SET(9,0x00000001);

5.7.17. Interrupt Collector Priority Register 10 Description
This register provides a mechanism to specify the priority level for four interrupt
sources. It also provides an enable and software interrupt for each one.
HW_ICOLL_PRIORITY10 0x80000100
HW_ICOLL_PRIORITY10_SET 0x80000104
HW_ICOLL_PRIORITY10_CLR 0x80000108
HW_ICOLL_PRIORITY10_TOG 0x8000010C
Table 70. HW_ICOLL_PRIORITY10
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Table 71. HW_ICOLL_PRIORITY10 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 43.
FORCE_INTERRUPT = 0x1 Force a software interrupt
26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
43.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
25:24 | PRIORITY3 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 43.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
23:20 | RSRVD3 RO | 0x0 Always write zeroes to this bit field.
19 SOFTIRQ2 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
42,
NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
18 ENABLE2 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
42,
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
17:16 | PRIORITY2 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 42.
LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
15:12 | RSRVD2 RO | 0x0 Always write zeroes to this bit field.
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Table 71. HW_ICOLL_PRIORITY10 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

11

SOFTIRQ1

RW

0x0

Set this bit to one to force a software interrupt. IRQ Bit
41.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

10

ENABLE1

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
41.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

9:8

PRIORITY1

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 41.

LEVELO = 0x0 Level 0, lowest or weakest priority

LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

RSRVD1

RO

0x0

Always write zeroes to this bit field.

SOFTIRQO

RW

0x0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ
Bit 40.

FORCE_INTERRUPT = 0x1 Force a software interrupt

ENABLEO

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
40.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1.0

PRIORITYO

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 40.

LEVELO = 0x0 Level 0, lowest or weakest priority

LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.
EXAMPLE:
HW_ICOLL_PRIORITYn_SET(10,0x00000001);

5.7.18. Interrupt Collector Priority Register 11 Description

This register provides a mechanism to specify the priority level for four interrupt
sources. It also provides an enable and software interrupt for each one.

HW_ICOLL_PRIORITY11 0x80000110

HW_ICOLL_PRIORITY11_SET 0x80000114
HW_ICOLL_PRIORITY11_CLR 0x80000118
HW_ICOLL_PRIORITY11_TOG 0x8000011C
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Table 72. HW_ICOLL_PRIORITY11
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Table 73. HW_ICOLL_PRIORITY11 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 47.
FORCE_INTERRUPT = 0x1 Force a software interrupt
26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
47.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
25:24 | PRIORITY3 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 47.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
23:20 | RSRVD3 RO | 0x0 Always write zeroes to this bit field.
19 SOFTIRQ2 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
46.
NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
18 ENABLE2 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
46.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
17:16 | PRIORITY2 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 46.
LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
15:12 | RSRVD2 RO | 0x0 Always write zeroes to this bit field.
11 SOFTIRQ1 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
45,
NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
10 ENABLE1 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
45,
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
9:8 PRIORITY1 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 45.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
74 RSRVD1 RO | 0x0 Always write zeroes to this bit field.
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Table 73. HW_ICOLL_PRIORITY11 Bit Field Descriptions

BITS

LABEL

RW RESET

DEFINITION

SOFTIRQO

RW | 0x0

Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ

Bit 44.
FORCE_INTERRUPT = 0x1 Force a software interrupt

ENABLEO

RW | Ox0

Enable the interrupt bit through the collector. IRQ Bit

44,

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITYO

RW | 0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 44.
LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

5.7.1

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.
EXAMPLE:
HW_ICOLL_PRIORITYn_SET(11,0x00000001);

9. Interrupt Collector Priority Register 12 Description

This register provides a mechanism to specify the priority level for four interrupt
sources. It also provides an enable and software interrupt for each one.

HW_ICOLL_PRIORITY12 0x80000120
HW_ICOLL_PRIORITY12_SET 0x80000124
HW_ICOLL_PRIORITY12_CLR 0x80000128
HW_ICOLL_PRIORITY12_TOG 0x8000012C

Table 74. HW_ICOLL_PRIORITY12
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Table 75. HW_ICOLL_PRIORITY12 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 51.
FORCE_INTERRUPT = 0x1 Force a software interrupt
26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
51.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
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Table 75. HW_ICOLL_PRIORITY12 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

25:24

PRIORITY3

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 51.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

23:20

RSRVD3

RO

0x0

Always write zeroes to this bit field.

19

SOFTIRQ2

RW

0x0

Set this bit to one to force a software interrupt. IRQ Bit
50.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

18

ENABLE2

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
50.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

17:16

PRIORITY2

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 50.

LEVELO = 0x0 Level 0, lowest or weakest priority

LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

15:12

RSRVD2

RO

0x0

Always write zeroes to this bit field.

11

SOFTIRQ1

RW

0x0

Set this bit to one to force a software interrupt. IRQ Bit
49.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

10

ENABLE1

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
49.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

9:8

PRIORITY1

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 49.

LEVELO = 0x0 Level 0, lowest or weakest priority

LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

RSRVD1

RO

0x0

Always write zeroes to this bit field.

SOFTIRQO

RW

0x0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ
Bit 48.

FORCE_INTERRUPT = 0x1 Force a software interrupt

ENABLEO

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
48.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1.0

PRIORITYO

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 48.

LEVELO = 0x0 Level 0, lowest or weakest priority

LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.
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EXAMPLE:
HW_I1COLL_PRIORITYn_SET(12,0x00000001);

5.7.20. Interrupt Collector Priority Register 13 Description
This register provides a mechanism to specify the priority level for four interrupt
sources. It also provides an enable and software interrupt for each one.
HW_ICOLL_PRIORITY13 0x80000130
HW_ICOLL_PRIORITY13 _SET 0x80000134
HW_ICOLL_PRIORITY13 CLR 0x80000138
HW_ICOLL_PRIORITY13 _TOG 0x8000013C
Table 76. HW_ICOLL_PRIORITY13
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Table 77. HW_ICOLL_PRIORITY13 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 55.
FORCE_INTERRUPT = 0x1 Force a software interrupt
26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
55.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
25:24 | PRIORITY3 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 55.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
23:20 | RSRVD3 RO | 0x0 Always write zeroes to this bit field.
19 SOFTIRQ2 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
54.
NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
18 ENABLE2 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
54.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
17:16 | PRIORITY2 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 54.
LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority
15:12 | RSRVD2 RO | 0x0 Always write zeroes to this bit field.
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Table 77. HW_ICOLL_PRIORITY13 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

11

SOFTIRQ1

RW

0x0

Set this bit to one to force a software interrupt. IRQ Bit
53.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

10

ENABLE1

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
53.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

9:8

PRIORITY1

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 53.

LEVELO = 0x0 Level 0, lowest or weakest priority

LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

RSRVD1

RO

0x0

Always write zeroes to this bit field.

SOFTIRQO

RW

0x0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ
Bit 52.

FORCE_INTERRUPT = 0x1 Force a software interrupt

ENABLEO

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit
52.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1.0

PRIORITYO

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 52.

LEVELO = 0x0 Level 0, lowest or weakest priority

LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.

EXAMPLE:
HW_1COLL_PRIORITYn_SET(13,0x00000001) ;

5.7.21. Interrupt Collector Priority Register 14 Description

This register provides a mechanism to specify the priority level for four interrupt
sources. It also provides an enable and software interrupt for each one.

HW_ICOLL_PRIORITY14 0x80000140

HW_ICOLL_PRIORITY14_SET 0x80000144
HW_ICOLL_PRIORITY14_CLR 0x80000148
HW_ICOLL_PRIORITY14_TOG 0x8000014C
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Table 78. HW_ICOLL_PRIORITY14
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Table 79. HW_ICOLL_PRIORITY14 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 59.
FORCE_INTERRUPT = 0x1 Force a software interrupt
26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
59.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

25:24 | PRIORITY3 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 59.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = Ox1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

23:20 | RSRVD3 RO | 0x0 Always write zeroes to this bit field.
19 SOFTIRQ2 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
58.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
18 ENABLE2 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
58.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable
17:16 | PRIORITY2 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 58.

LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

15:12 | RSRVD2 RO | 0x0 Always write zeroes to this bit field.
11 SOFTIRQ1 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
57.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
10 ENABLE1 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
57.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable
9:8 PRIORITY1 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 57.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

74 RSRVD1 RO | 0x0 Always write zeroes to this bit field.
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Table 79. HW_ICOLL_PRIORITY14 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

SOFTIRQO

RW

0x0

Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ

Bit 56.
FORCE_INTERRUPT = 0x1 Force a software interrupt

ENABLEO

RW

0x0

Enable the interrupt bit through the collector. IRQ Bit

56.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITYO

RW

0x0

Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 56.
LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.

EXAMPLE:

HW_ICOLL_PRIORITYn_SET(14,0x00000001) ;

5.7.22. Interrupt Collector Priority Register 15 Description

This register provides a mechanism to specify the priority level for four interrupt
sources. It also provides an enable and software interrupt for each one.

HW_ICOLL_PRIORITY15 0x80000150
HW_ICOLL_PRIORITY15_SET 0x80000154
HW_ICOLL_PRIORITY15_CLR 0x80000158
HW_ICOLL_PRIORITY15_TOG 0x8000015C

Table 80. HW_ICOLL_PRIORITY15
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Table 81. HW_ICOLL_PRIORITY15 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | RSRVD4 RO [0x0 Always write zeroes to this bit field.
27 SOFTIRQ3 RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request IRQ
Bit 63.
FORCE_INTERRUPT = 0x1 Force a software interrupt
26 ENABLES3 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
63.
DISABLE = 0x0 Disable
ENABLE = 0x1 Enable
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Table 81. HW_ICOLL_PRIORITY15 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

25:24 | PRIORITY3 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is

lowest (weakest). IRQ Bit 63.
LEVELO = 0x0 Level O, lowest or weakest priority
LEVEL1 = 0x1 Level 1
LEVEL2 = 0x2 Level 2
LEVEL3 = 0x3 Level 3, highest or strongest priority

23:20 | RSRVD3 RO | 0x0 Always write zeroes to this bit field.
19 SOFTIRQ2 RW | 0x0 Set this bit to one to force a software interrupt. IRQ Bit
62.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt

18 ENABLE2 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit

62.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

17:16 | PRIORITY2 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 62.

LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

15:12 | RSRVD2 RO | 0x0 Always write zeroes to this bit field.
11 SOFTIRQ1 RW | Ox0 Set this bit to one to force a software interrupt. IRQ Bit
61.

NO_INTERRUPT = 0x0 Turn off the software interrupt request
FORCE_INTERRUPT = 0x1 Force a software interrupt
10 ENABLE1 RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit
61.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable
9:8 PRIORITY1 RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 61.

LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

74 RSRVD1 RO | 0x0 Always write zeroes to this bit field.

3 SOFTIRQO RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 Turn off the software interrupt request. IRQ
Bit 60.
FORCE_INTERRUPT = 0x1 Force a software interrupt
2 ENABLEO RW | 0x0 Enable the interrupt bit through the collector. IRQ Bit

60.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable
1.0 PRIORITYO RW | 0x0 Set the priority level for this bit, 0x3 is highest, 0x0 is
lowest (weakest). IRQ Bit 60.

LEVELO = 0x0 Level 0, lowest or weakest priority
LEVEL1 = 0x1 Level 1

LEVEL2 = 0x2 Level 2

LEVEL3 = 0x3 Level 3, highest or strongest priority

DESCRIPTION:

This register provides a mechanism to specify the priority associated with four
interrupt bits. In addition, this register controls the enable and software-generated
interrupts for the four interrupt input bits. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. Always disable an interrupt prior
to changing its priority.

5-36xx-D1-1.02-050306 Chapter 5: Interrupt Collector 109




STMP36xx

SIGMATEL

MIXED-SIGNAL MULTIMEDIA SEMICONDUCTORS

EXAMPLE:

HW_1COLL_PRIORITYn_SET(15,0x00000001) ;

5.7.23.

Interrupt Collector Interrupt Vector Base Address Register Description

The Interrupt Collector Interrupt Vector Base Address Register is used by the prior-
ity logic to generate a unique vector address for each of the 64 interrupt request
lines coming into the interrupt collector. The vector address is formed by multiply the
interrupt bit number by 4 and adding it to the vector base address.

HW_ICOLL_VBASE 0x80000160

HW_ICOLL_VBASE_SET 0x80000164
HW_ICOLL_VBASE_CLR 0x80000168
HW_ICOLL_VBASE_TOG 0x8000016C

Table 82. HW_ICOLL_VBASE
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TABLE_ADDRESS
RSRVD1

Table 83. HW_ICOLL_VBASE Bit Field Descriptions

BITS

LABEL RW RESET DEFINITION

31:2

TABLE_ADDRESS RW | Ox0 This bit field holds the upper 30 bits of the base

address of the vector table.

1.0

RSRVD1

RO | 0x0 Always write zeroes to this bit field.

DESCRIPTION:

This register provides a mechanism to specify the base address of the interrupt
vector table. It is used in the computation of the value supplied in
HW_ICOLL_VECTOR register.

EXAMPLE:

HW_ICOLL_VBASE_WR(pInterruptVectorTable);

5.7.24.

Interrupt Collector Debug Register 0 Description
The contents of this register will be defined as the hardware is developed.

HW_ICOLL_DEBUG 0x80000170

HW_ICOLL_DEBUG_SET 0x80000174
HW_ICOLL_DEBUG_CLR 0x80000178
HW_ICOLL_DEBUG_TOG 0x8000017C
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Table 84. HW_ICOLL_DEBUG
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Table 85. HW_ICOLL_DEBUG Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 [ INSERVICE RO [0x0 Read-only view of the Inservice bits used for nesting
IRQs.
LEVELO = 0x1 LEVELO
LEVEL1 = 0x2 LEVEL1
LEVEL2 = Ox4 LEVEL2
LEVEL3 = 0x8 LEVEL3
27:24 | LEVEL_REQUESTS RO | 0x0 Read-only view of the requsts by priority level for the
current IRQ.
LEVELO = Ox1 LEVELO
LEVEL1 = 0x2 LEVEL1
LEVEL? = Ox4 LEVEL2
LEVEL3 = 0x8 LEVEL3
23:20 | REQUESTS_BY_LEVEL RO | 0x0 Read-only view of the requsts by priority level for the
current IRQ.
LEVELO = Ox1 LEVELO
LEVEL1 = 0x2 LEVEL1
LEVEL2 = Ox4 LEVEL2
LEVEL3 = 0x8 LEVEL3
19:18 | RSRVD2 RO | 0x0 Always write zeroes to this bit field.
17 FIQ RO | 0x0 Read-only view of the FIQ output to the CPU.
NO_FIQ_REQUESTED = 0x0 No FIQ Requested
FIQ_REQUESTED = 0x1 FIQ Requested
16 IRQ RO | 0x0 Read-only view of the FIQ output to the CPU.
NO_IRQ_REQUESTED = 0x0 No IRQ Requested
IRQ_REQUESTED = 0x1 IRQ Requested
15:10 | RSRVD1 RO | 0x0 Always write zeroes to this bit field.
9:0 |VECTOR_FSM RO | 0x0 Empty description.
FSM_IDLE = 0x000 FSM_IDLE
FSM_MULTICYCLE1 = 0x001 FSM_MULTICYCLE1
FSM_MULTICYCLE2 = 0x002 FSM_MULTICYCLE2
FSM_PENDING = 0x004 FSM_PENDING
FSM_MULTICYCLE3 = 0x008 FSM_MULTICYCLE3
FSM_MULTICYCLE4 = 0x010 FSM_MULTICYCLE4
FSM_ISR_RUNNINGL1 = 0x020 FSM_ISR_RUNNING1
FSM_ISR_RUNNING2 = 0x040 FSM_ISR_RUNNING2
FSM_ISR_RUNNING3 = 0x080 FSM_ISR_RUNNING3
FSM_MULTICYCLES5 = 0x100 FSM_MULTICYCLE5
FSM_MULTICYCLES6 = 0x200 FSM_MULTICYCLE6
DESCRIPTION:

This register provides diagnostic visibility into the IRQ request state machine and
its various inputs.

EXAMPLE:
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if (BIEjRD(ICOLL_DEBUG, LEVEL_REQUESTS) != HW_ICOLL_DEBUG_LEVEL_REQUESTS__LEVEL3)
Error >
TPRINTF(TP_MED, ("'ICOLL INSERVICE = Ox%x

INSERVICE)));

TPRINTF(TP MED, ("ICOLL STATE = Ox%x

VECTOR_FSM)))

5.7.25. Interrupt Collector Debug Read Register 0 Description
This register always returns a known read value for debug purposes.
HW_ICOLL_DBGREADO 0x80000180
HW_ICOLL_DBGREADOQ_SET 0x80000184
HW_ICOLL_DBGREADO_CLR 0x80000188
HW_ICOLL_DBGREADOQO_TOG 0x8000018C
Table 86. HW_ICOLL_DBGREADO
3(13(2|2})2|2|2|2}]2|2|2|21|212f1|1}j1f2|1|21})j2|1|0|0OJ0O|0O|O|OFO|0O|0O]|O
110(9,8}7|6[(5|4])3(2|1|0)9|8|7|6]5|4(3|21(0,9|8)7|6|5(4]13|2|1]|0
VALUE
Table 87. HW_ICOLL_DBGREADO Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 [VALUE RO [OXECA94567 | Fixed read-only value.
DESCRIPTION:
This register is used to test the read mux paths on the APBH.
EXAMPLE:
if (HW_ICOLL_DBGREADN_RD(0) != OXECA94567)
Error();
5.7.26. Interrupt Collector Debug Read Register 1 Description
This register always returns a known read value for debug purposes.
HW_ICOLL_DBGREAD1 0x80000190
HW_ICOLL_DBGREAD1_SET 0x80000194
HW_ICOLL_DBGREAD1_CLR 0x80000198
HW_ICOLL_DBGREAD1_TOG 0x8000019C
Table 88. HW_ICOLL_DBGREAD1
3(13(2|2}2|2|2|2}]2|2|2}|21|1(1|1}j1(12|1|1})2|1|0(0OJ0O|0O|O|OO|0O|O]|O
110(9,8}7|6[(5|/4])3(2|1|0)9|8|7(6]5|4(3|231(0|9|8)7|6|5(4]13|2|1]|0
VALUE
Table 89. HW_ICOLL_DBGREADL1 Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:0 [VALUE RO [0x1356DA98 Fixed read-only value.
DESCRIPTION:

This register is used to test the read mux paths on the APBH.

EXAMPLE:

if (HW_ICOLL_DBGREADN_RD(1) I= 0x1356DA98)
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Error();

5.7.27.

Interrupt Collector Debug Flag Register Description

The Interrupt Collector Debug Flag Register is used to post diagnostic state into
simulation.

HW_ICOLL_DBGFLAG 0x800001A0

HW_ICOLL_DBGFLAG_SET 0x800001A4
HW_ICOLL_DBGFLAG_CLR 0x800001A8
HW_ICOLL_DBGFLAG_TOG 0x800001AC

Table 90. HW_ICOLL_DBGFLAG

w
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Table 91. HW_ICOLL_DBGFLAG Bit Field Descriptions

BITS

LABEL

RW RESET DEFINITION

31:16

RSRVD1

RO [0x0 Always write zeroes to this bit field.

15:0

FLAG

RW | 0x0 This debug facility is probably temporary.

DESCRIPTION:
This register provides a posting register to synchronize C program execution and

the

internal simulation environment.

EXAMPLE:

BF_WR(ICOLL_DBGFLAG, FLAG, 3);

// ... do some diagnostic action
BF_WR(ICOLL_DBGFLAG, FLAG, 4);

// do some more dlagnostlc actions
BF WR(ICOLL DBGFLAG, FLAG, 5);

5.7.28. Interrupt Collector Debug Read Request Register 0 Description
The Interrupt Collector Debug Read Request Register O provides a read-only view
into the low 32 bits of the request holding register.
HW_ICOLL_DBGREQUESTO0 0x800001B0
HW_ICOLL_DBGREQUESTO_SET 0x800001B4
HW_ICOLL_DBGREQUESTO_CLR 0x800001B8
HW_ICOLL_DBGREQUESTO_TOG 0x800001BC
Table 92. HW_ICOLL_DBGREQUESTO
3(3(2|2})2|2|2|2}]2|2|2|2f1|212f1|1}j1f2|1|1})2|1|0|0OJ0O|0O|O|OfO|0O|0O]|O
110(9,8}7|6[(5|4])3(2|1|0)9|8|7(6]5|4(3|231(0|9|8)7|6|5(4]13|2|1]|0
BITS
Table 93. HW_ICOLL_DBGREQUESTO Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 [BITS RO [0x0 Low 32 bits of the request holding register.
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DESCRIPTION:

This register is used to test interrupt collector state machine and its associated
request holding register.
EXAMPLE:

if (HW_ICOLL_DBGREQUESTn_RD(0) != 0x00000000)
Error();

5.7.29. Interrupt Collector Debug Read Request Register 1 Description

The Interrupt Collector Debug Read Request Register 1 provides a read-only view
into the high 32 bits of the request holding register.

HW_ICOLL_DBGREQUEST1 0x800001CO

HW_ICOLL_DBGREQUEST1_SET 0x800001C4
HW_ICOLL_DBGREQUEST1_CLR 0x800001C8
HW_ICOLL_DBGREQUEST1_TOG 0x800001CC

Table 94. HW_ICOLL_DBGREQUEST1

3|13|2|212|2|2(2)2|2|2|2|)1|1|1|1}1|1|1)1¢1(1|O
1/{0|9|8}7|6|5|4}3|2|1|0}9|8|7|6]5|4|3|211|/0|9|87|6|5(4]3|2|1]|0

BITS

o
o
o
o
o
o
o
o
o

Table 95. HW_ICOLL_DBGREQUEST1 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:.0 |[BITS RO [0x0 High 32 bits of the request holding register.
DESCRIPTION:

This register is used to test interrupt collector state machine and its associated
request holding register.
EXAMPLE:
if (HW_ICOLL_DBGREQUESTn_RD(n) != 0x00000000)
Error();

ICOLL XML Revision: 1.51
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6. DEFAULT FIRST-LEVEL PAGE TABLE FOR ARM926 MMU
This chapter describes the default first-level page table for the ARM926 MMU.

6.1. Overview

The STMP36xx contains a compact hardware implementation of a default 16-Kbyte
first-level page table for the MMU. This area-efficient implementation allows a cost-
effective alternative to allocating 16 Kbytes of on-chip SRAM to hold this extremely
sparse table. This is particularly important for applications that do not include exter-
nal SDRAM. The default page table begins at address 0x800C0000 and runs
through Ox800C3FFF, as shown in Figure 19. Firmware can point the ARM926
MMU’s Translation Base Address Register to this default first-level page table by

loading it with 0x800C0000.

| uss

| ARMcCore | [ sram |

i

8

i

AHB

i

i

{

APBH APBH
Default . .
First-Level Bridge Bridge
Page Table
0x800C3FFC| Default Page Table Entry 4095

Default Page Table Entry 4094

Default Page Table Entry 4093

Default Page Table Entry 4092

Default Page Table Entry 4091

Default Page Table Entry 4090

Default Page Table Entry 4089

Default Page Table Entry 4088

Default Page Table Entry 4087

Default Page Table Entry 4086

Default Page Table Entry 4085

Default Page Table Entry 4084

Default Page Table Entry 4083

Default Page Table Entry 4082

Default Page Table Entry 4081

Default Page Table Entry 4080

4+—— Virtual Memory ———»

Default Page Table
Entry 4088 through Entry 2049
Always reads back zeroes

Default Page Table Entry 2048

PIO

Default Page Table
Entry 2047 through Entry 0001
Always reads back zeroes

0x800C3FCO

©

(]

%)

2

ARM 926 MMU =

Translation

Table Base 0x800C2000
Register -
(]

%)

=}

c

=}

0x800C0000

Default Page Table Entry 0

SRAM

Figure 19. Default First-Level Page Table (DFLPT) Block Diagram
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Table 96. Default First-Level Page Table

VIRTUAL
ADDRESS

FLPT
ENTRY

DFLPT
AHB
ADDRESS

COARSE
SECONDARY
PAGE TABLE

POINTER

FINE

SECONDARY
PAGE TABLE

POINTER

USAGE, DOMAIN AND AP VALUES

OXFFEXXXXX

4095

0x800C3FFC

0x0003FCO00

0x0003F000

Can select all four first-level descriptor
options. Default is V==R section
covering ROM at OxFFFF0000.
Domain, AP and CB can be specified
for the V==R section.

OXFFEXXXXX

4094

0x800C3FF8

0x0003F800

0x0003EO000

Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.

OXFFDXXXXX

4093

0x800C3FF4

0x0003F400

0x0003D000

Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.

OXFFCXXXXX

4092

0x800C3FFO

0x0003F000

0x0003C000

Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.

OXFFBXXXXX

4091

0x800C3FEC

0x0003EC00

0x0003B000

Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.

OXFFAXXXXX

4090

0x800C3FES8

0x0003E800

0x0003A000

Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.

OXFFOXXXXX

4089

0x800C3FE4

0x0003E400

0x00039000

Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.

OXFF8XXXXX

4088

0x800C3FEO

0x0003E000

0x00038000

Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.

OXFF7XXXXX

4087

0x800C3FDC

0x0003DC00

0x00037000

Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.

OXFFB6XXXXX

4086

0x800C3FD8

0x0003D800

0x00036000

Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.

OXFF5XXXXX

4085

0x800C3FD4

0x0003D400

0x00035000

Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.
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Table 96. Default First-Level Page Table (Continued)

VIRTUAL FLPT DFLPT COARSE FINE USAGE, DOMAIN AND AP VALUES
ADDRESS ENTRY AHB SECONDARY | SECONDARY
# ADDRESS PAGE TABLE | PAGE TABLE
POINTER POINTER

OXFF4XXXXX 4084 | 0x800C3FDO | 0x0003D0O00 |0x00034000 Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.

OXFF3XXXXX 4083 | 0x800C3FCC | 0x0003CCO00 |0x00033000 Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.

OXFF2XXXXX 4082 0x800C3FC8 | 0x0003C800 |0x00032000 Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.

OXFF1IXXXXX 4081 | 0x800C3FC4 | 0x0003C400 |0x00031000 Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.

OXFFOXXXXX 4080 | 0x800C3FCO | 0x0003CO000 |0x00030000 Can select, unavailable, pointer to
coarse secondary page table, pointer
to fine secondary page table. Sections
are unavailable.

OXFEFXXXXX - | 4079 - | 0x800C3FBC | 0x00000000 |0x00000000 These entries are NEVER available

O0X80LXXXXX 2049 through and always return zeroes when read.

0x800C2004

O0X800XXXXX 2048 | 0x800C2000 |Neverpointsto | Never pointsto | Always available, V==R section

(0x800) secondary |secondary covering PIO registers at
page table |page table 0x800XXXXX. Domain, AP and CB
can be specified.

OX7FFEXXXXX - | 2047- | Ox800C1FFC | 0x00000000 |0x00000000 These entries are NEVER available

O0X001XXXXX 1 through and always return zeroes when read.

0x800C0004

0X000XXXXX 0 0x800C0000 | Never pointsto | Never pointsto | Can select unavailable or V==R

secondary secondary | section at 0x00000000. Domain, AP
page table page table |and CB bits not available. This is the
power on default.
6.2. 16-Megabyte Page-Mapped Virtual Memory (OXxFFXXXXXX)

There are 16 1-Mbyte entries in the default first-level page table that can point to
second-level page tables. This makes them available for use in paged virtual mem-
ory applications. Each time an entry is enabled as a pointer to second-level page
table, it consumes either a 1-Kbyte or 4-Kbyte chunk of on-chip SRAM at a hard-
wired location in the SRAM. For example, entry 4095 points to the top-most 1-Kbyte
or 4-Kbyte block of on-chip SRAM. Most of the entries return 0x00000000. This is
true for entries 0001 through 2047 and entries 2049 through 4093.

5-36xx-D1-1.02-050306

Chapter 6: Default First-Level Page Table for ARM926 MMU

117



STMP36xx SIGMATEL

MIXED-SIGNAL MULTIMEDIA SEMICONDUCTORS

6.2.1. Default First-Level Page Table Entry 4095

The last entry in the default first-level page table is designed to allow the 1-Mbyte
region containing the on-chip ROM image to be mapped “virtual equal real.” This
allows the ROM to be accessed directly when the MMU is first turned on. Alterna-
tively, it can be set to point to either a coarse or fine second-level page table. Only a
subset of the 32 bits are actually writable. The pointers are hardwired to the top of
on-chip SRAM and depend on the setting of bits [1:0]. At power on, it reads back
OxFFFO0C12.

DFLPT_ENTRY4095 0x800C3FFC

Table 97. First-Level Page Table Entry 4095 (OxFFF00000 -OxFFFFFFFF) @ 0x800C3FFC

3|3|2|2})2|2(2|2)2|2|2|2)1|1|1|1}2|1|2f2)1j{2|0|0O}jO|O|0O|O}JO|O|O]|O
1/{0|9|8}7|6|5|4}3|2|1|0}9|8|7|6]5|4|3|211|/0|9|87|6|5(4]3|2|1]|0
0x00000000
Pointer to Coarse Page Table @ 0x0003FC00 AP CB
(this bit field reads back 0x0003F) =11 DOMAIN =00 01
Virtual == Real Section OxFFF0000 AP | 0| DOMAIN 1|/C|B| 10
Pointer to Fine Page Table @ 0x0003F000 AP CB
(this bit field reads back 0x0003F) =00 DOMAIN -0 | 1
Table 98. DFLPT_ENTRY4095 Field Descriptions
BITS LABEL RW RESET DEFINITION
31:12 | POINTER RO | OxFFFOO For section, points to OXFFFXXXXX.

For fine page table, points to 0Ox0003F000

For coarse page table, points to 0X0003FC00

11:10 | AP RW | 0x3 For section, set to 0x3, allowing ALL accesses or other
value as desired.

For coarse page table, always set to 0x3.

For fine page table, always set to 0x0

9 ALWAYS_ZERO RO | 0x0 Always reads back a zero.
8:5 DOMAIN RW | Ox0 For section, set as desired.

For secondary page pointers, set to zero.
4 ALWAYS_ONE RO | 0x1 Always reads back a one, as required in 926 TRM
3 CACHE RW | Ox0 For section, set to desired calculability.

For secondary page table pointers, set to zero.
2 BUFFER RW | Ox0 For section, set to desired buffer ability.

For secondary page table pointers, set to zero.
1:0 FIRST_LEVEL RW | Ox2 For sections, set to 0x2.

For coarse page table pointer, set to Ox1.
For fine page table pointer, set to 0x3
To mark the regions unavailable, set to 0x0.
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6.2.2.

DFLPT_ENTRY4094
DFLPT_ENTRY4093
DFLPT_ENTRY4092
DFLPT_ENTRY4091
DFLPT_ENTRY4090
DFLPT_ENTRY4089
DFLPT_ENTRY4088
DFLPT_ENTRY4087
DFLPT_ENTRY4086
DFLPT_ENTRY4085
DFLPT_ENTRY4084
DFLPT_ENTRY4083
DFLPT_ENTRY4082
DFLPT_ENTRY4081
DFLPT_ENTRY4080

0x800C3FF8
0x800C3FF4
0x800C3FFO
0x800C3FEC
0x800C3FE8
0x800C3FE4
0x800C3FEO
0x800C3FDC
0x800C3FD8
0x800C3FD4
0x800C3FDO
0x800C3FCC
0x800C3FC8
0x800C3FC4
0x800C3FCO

Default First-Level Page Table Entries 4094—-4080

In a similar fashion, 15 additional 1-Mbyte regions at the top of virtual memory can
be enabled to point to second-level page tables. Again, these registers only have a
subset of the bits that can be written. For each first-level page table entry, there is a
definite hardwired address that is pointed to when the entry is enabled as a coarse
or fine page table pointer.

Table 99. First-Level Page Table Entry 4094—Entry 4080

3(3(2|212]2 2122|2111 |1212(1(1|212g12j1(0|j0gJ0|0O|0O|J0OQ0O|0O|O0O]O
1(0|19|8]7|6]|5 3211|0198 |7|6}5(4(3|211(0(9|8})7(6|5|413(|2|1]|0
0x00000000
Bits [31:9] of Coarse Page Table, see Table 96 | DOMAIN | 100 01
Section cannot be specified, will revert to unavailable (0x00000000) 10
Bits [31:9] of Fine Page Table, see Table 96 | DOMAIN [ 100 11

Table 100. DFLPT_ENTRY4094-DFLPT_ENTRY4080 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:9 |POINTER

RO | 0x0

Bits [31:9] of Coarse or Fine Page Table power,

depending on first-level setting.

8:5 DOMAIN

RW

0x0

Set as desired.

4:2

SPECIAL_ARM_VALUE

RO

0x0

For abort mode (FIRST_LEVEL==00), this field returns
a value of 0x0. For coarse page tables (FIRST_LEVEL
== 01) or fine page tables, (FIRST_LEVEL == 11) the
field returns a value of Ox4.

1:0 FIRST_LEVEL

RW

0x0

Set to 0x0 to mark the regions as unavailable (register
will read all zeros)

Set to Ox1 for coarse page table pointer

Set to 0x2, same effect as 0x0

Set to 0x3 for fine page table pointer
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6.2.3. Default First-Level Page Table PIO Register Map Entry 2048

The 1-Mbyte PIO region at physical address 0x800XXXXX is mapped “virtual equal
real” by the default first-level page table ENTRY_2048, as shown below.

DFLPT_ENTRY_2048 0x800C2000

Table 101. First-Level Page Table Entry 2048 (0x80000000 -0x800FFFFF) @ 0x800C2000

3|3|2|2})2|2(2|2)2|2|2|2)1|1|1|1}2|1|2f2)1j{2|0|0O]jO|O|0O|O}JO|O|O]|O
1/{0|9|8}7|6|5|4}3|2|1|0}9|8|7|6]5|4|3|211|/0|9|87|6|5(4]3|2|1]|0
Virtual == Real Section, i.e., 0x80000 AP |0 DOMAIN 1/{C|B| 10
Table 102. DFLPT_ENTRY?2048 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:12 | POINTER RO | 0x80000 This section points to 0x80000000 and is always
available.

11:10 | AP RW | 0x3 Initially set to 0x3 for allowing ALL accesses, set to
other values as desired.

9 ALWAYS_ZERO RO | 0x0 Always reads back a zero.

8:5 DOMAIN RW | Ox0 Set as desired.

4 ALWAYS_ONE RO |0x1 Always reads back a one, as required in 926 TRM

3 CACHE RW | 0x0 Set to desired cachability.

2 BUFFER RW | 0x0 Set to desired bufferability.

1:0 FIRST_LEVEL RO | 0x2 Always reads back 0x2 for section descriptor.
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STMP36Xxx

6.2.4.

Default First-Level Page Table Entry 0000 V==R SRAM Access

Finally, the SRAM at physical address 0x0000000 can be mapped “virtual equal
real”, if desired. When enabled, this location reads back as a first-level page table
section descriptor with a 32-bit value of 0x00000C12. When disabled, it reads back
0x0000000 to abort any access attempts.

DFLPT_ENTRY_0000 0x800C0000

Table 103. First-Level Page Table Entry 0000 (0x00000000 -0x000FFFFF) @ 0x800C0000

3(3(2|2})2|2|2|2]2|2|2|2¢1|2f1|1}2j21|1|2})1|1|0|0OJO|O|O|OfJO|0O]|0O]|O
1/10(9/8}7|6|(5|4])3|2|1|0]9|8|7|6]5|4(3|21(0|9|8)7|6|5(4]13|2|1]|0
0x00000000
S
E
C
Virtual == Real Section, i.e., 0x00000C12 T|O
|
(@]
N
Table 104. DFLPT_ENTRYO0O000 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:2 |POINTER RO | 0x0x0000304 | For section, points to 0x000000000.
with AP==3, DOMAIN==0, always_one, Non cached,
Non-Buffered. Otherwise unavailable (returns all
zeroes).
1 SECTION RW | Ox1 Set to one to enable SRAM at address 0X00000000. If
set to zero, the address returns 0X00000009.
0 ALWAYS_ZERO RO | 0x0 Always reads back a zero.
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7. DIGITAL CONTROL AND ON-CHIP RAM

This chapter describes the digital control block and the on-chip RAM features of the
STMP36xXx. It includes sections on controlling the SRAM, ROM, performance moni-
tors, high-entropy pseudo-random number seed, and free-running microseconds
counter. Programmable registers for the block are described in Section 7.6.

7.1. Overview

The digital control block provides overall control of various items within the top digi-
tal block of the chip, including the on-chip RAM controls, default page-table controls,
and HCLK performance counter, as shown in Figure 20.

ARM Core SRAM

O I B
<¢AHB$ >v

AHB SLAVE AHB MASTER
t t AHB-to-APBH Bridge
| SHARED DMA |

APBH MASTER

PIO Programmable Registers DIGCTL

; N

Perf. Entropy e_fuse

|
|
|
[
,:/ Monitors

Revision

AHB
Arb.

Laser Fuses

| ROM SHIELD |

Figure 20. Digital Control (DIGCTL) Block Diagram

The on-chip RAM is constructed from an array of six-transistor dynamic RAM bit
cells. The repair functions of this SRAM are controlled by registers in the DIGCTL
block.
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7.2. SRAM Controls
The on-chip RAM is based on a six-transistor dynamic RAM cell. It is implemented
in four segments of 64 Kbytes each (4 by 16Kx32), as shown in Figure 21.
0x0003FFFF
On-Chip RAM Segment 3
(64 Kbytes)
0x00030000
0X0002FFFF
On-Chip RAM Segment 2
(64 Kbytes)
0x00020000
0x0001FFFF
On-Chip RAM Segment 1
(64 Kbytes)
0x00010000
OX0000FFFF
On-Chip RAM Segment 0
(64 Kbytes)
0x00000000
Figure 21. On-Chip RAM Partitioning
A 32-bit AHB address is converted to an SRAM macrocell address, as shown in
Table 105.
Table 105. On-Chip RAM Address Bits (within Macrocell)
AHB |MACRO USAGE DESCRIPTION
ADDR | CELL
BITS BITS
71:16 15:14 SEGMENT ADDRESS | Selects one 64-Kbyte segment
15:11 13:9 ROW ADDRESS Selects a row in the array
10:7 8:5 COLUMN ADDRESS Selects a column in the array
6:2 4:0 BANK ADDRESS Selects a bank in the array
Accessing on-chip RAM over the bus requires only one initial wait state for
arbitration.
The on-chip RAM includes some redundancy for RAM repair. Each segment con-
tains two spare columns that can be substituted for failures. The macrocell contains
eight 7-bit e_fuse registers that control the repair circuitry. The macrocell documen-
tation refers to these as e_fuse registers, because it was originally designed to work
with electric fused repair information. In this application, the repair information is
stored in conventional flip-flops by firmware. The interface to the e_fuse repair regis-
ters is serial. A state machine in the DIGCTL block shifts the 56 bits of repair data
into the on-chip RAM macrocell. Software runs the BIST algorithm hardware and
determines the proper corrections. It loads the repair information into the
HW_DIGCTL_RAMREPAIRO and HW_DIGCTL_RAMREPAIR1 registers and sets
HW_DIGCTL_RAMCTRL_REPAIR_TRANSMIT. Software must wait until
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HW_DIGCTL_RAMCTRL_REPAIR_STATUS returns to zero before attempting to
use the on-chip RAM. See Figure 22.

Segment 3 |
—|->| Seg3_efusel |—>| Seg3_efuse0 |— |

r--—-———"—"F"T=—"~™""™""™"™""™"™""™>"™"™>"™>"™>"™"~>""™""™""™"7=7+= 1
—|->| Seqg2_efusel |—>| Seg2_efuse0 IELntz i

____________________________ .
r 1

—|->| Seql_efusel |—>| Seql_efuse0 IEM i

““““““““““ el

—e—-—_—se—-——— e V——— = =/

Figure 22. On-Chip RAM E_Fuse Control

To substitute a spare column, a 7-bit e_fuse register is loaded with the defective
bank and column number and the valid is set, as shown in Table 106. Once this
information has been shifted into the on-chip RAM macrocell, then the redundant
column is used for subsequent accesses.

Table 106. E_Fuse Control for One 64-Kbyte Bank of On-Chip RAM

BITS LABEL DEFINITION

6 E_FUSE_VALID Set to one to mark a valid E_FUSE entry.
5:1 DEFECTIVE_BANK Address[4:0] of the defective locations.

0 DEFECTIVE_COLUMN Address|[5] of the defective locations.
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7.2.1. SRAM BIST Control

The SRAM has a Built-In Self-Test (BIST) engine that tests RAM using algorithms
defined by Mosys, the supplier for the IP. The BIST performs a 10N test using row
fast addressing, followed by a 10N test in column fast addressing, followed by a
retention test using row fast addressing. The 10N tests use 0 and F data, and the
retention test uses 5 and A data.

The SRAM has four blocks, each of which contain 32 banks and one redundant
bank. The redundant bank can be used to repair the RAM. There are two sub-blocks
in each block that can be switched in for repair, for a total of eight values that can be
shifted into the RAM to repair eight sub-blocks.

The SRAM BIST engine tests the RAM and stores information on eight unique fail-
ing addresses that can be used for the repair, two for each block in registers in the
DIGCTL block. These are the HW _DIGCTL _1TBIST _REPAIRO and
HW_DIGCTL_1TBIST_REPAIR1 registers. This data can be transferred directly to
the HW_DIGCTL_RAMREPAIRO and HW_DIGCLT_RAMREPAIR1 registers and
transferred to the SRAM for the repair.

The SRAM BIST operation is started by setting the BIST_START bit in the
HW_DIGCTL_1TBIST_CSR register. This starts the BIST operation, and, when
completed, the BIST_DONE signal in this register is set. This register also contains
the results of the BIST in the BIST_PASS and BIST_FAIL bits.

Additional information on the fails is provided in the bits shown in Table 107.

Table 107. BIST Fail Table

BIT DESCRIPTION
FAIL_BLOCK_ 0 0 Set for the second fail in block 0
FAIL_ BLOCK_ 1 0 Set for the first fail in block 1
FAIL_BLOCK_1_1 Set for the second fail in block 1
FAIL_BLOCK 2 0 Set for the first fail in block 2
FAIL_ BLOCK 2 1 Set for the second fail in block 2
FAIL_BLOCK_3 0 Set for the first fail in block 3
FAIL_BLOCK 3 1 Set for the second fail in block 3

The 14 status registers containing fail information are listed in Table 108.

Table 108. BIST Fail Register Information

REGISTER INFORMATION
HW_DIGCTL_1TBIST_STATUSO |Contains fail data for faill of block O
HW_DIGCTL_1TBIST_STATUS1 |Contains fail data for fail2 of block 0
HW_DIGCTL_1TBIST_STATUS2 | Contains fail data for faill of block 1
HW_DIGCTL_1TBIST_STATUS3 | Contains fail data for fail2 of block 1
HW_DIGCTL_1TBIST_STATUS4 | Contains fail data for faill of block 2
HW_DIGCTL_1TBIST_STATUS5 |Contains fail data for fail2 of block 2
HW_DIGCTL_1TBIST_STATUS6 | Contains fail data for faill of block 3
HW_DIGCTL_1TBIST_STATUS7 |Contains fail data for fail2 of block 3
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Table 108. BIST Fail Register Information (Continued)

REGISTER INFORMATION
HW_DIGCTL_1TBIST_STATUS8 | Contains fail address of fail 1 and 2 for block 0
HW_DIGCTL_1TBIST_STATUS9 | Contains fail address of fail 1 and 2 for block 1
HW_DIGCTL_1TBIST_STATUS10 | Contains fail address of fail 1 and 2 for block 1
HW_DIGCTL_1TBIST_STATUS11 | Contains fail address of fail 1 and 2 for block 3

HW_DIGCTL_1TBIST_STATUS12 | Contains the state in which fail occurred for fails 1 and
2 of blocks 0 and 1

HW_DIGCTL_1TBIST_STATUS13 | Contains the state in which fail occurred for fails 1 and
2 of blocks 2 and 3

This data can be used for debug and analysis.

7.3. ROM Controls

The on-chip ROM contains a shielded 2-Kbyte area, OxFFFF0800—0xFFFFOFFF,
that is used to hold various decryption and authentication keys used by the boot
loader to certify a legal boot image into the trust zone. This area can be shielded
from view by writing to the HW_DIGCTL_ROMSHIELD_WRITE_ONCE bit. This
shields the keys from further reading. The bit is a write-once operation, i.e., the
ROM cannot be unshielded until the next chip-wide reset event.

NOTE: The shield is also raised, automatically, when the JTAG debugger is
detected, as evidenced by a number of JTAG clock rising-edges being detected.

7.4. Miscellaneous Controls

7.4.1.

7.4.2.

The digital control block also contains a number of other miscellaneous functions,
as detailed in this section.

Performance Monitoring

The digital control block contains several registers for performance monitoring,
including HW_DIGCTL_HCLKCOUNT, which counts HCLK rising edges. This regis-
ter counts at a variable rate as the HW_CLKCTRL_HBUSCLKCTRL_AUTO_SLOW
_DOWN is enabled.

The HW_DIGCTL_AHBSTALLED and HW_DIGCTL_AHBCYCLES registers can be
used to measure AHB bus utilization. The stalled register counts all cycles in which
any device has an outstanding and unfulfilled bus operation in flight. The cycles reg-
ister counts the number of data transfer cycles. Subtract cycles from stalls to deter-
mine under utilized bus cycles. These counters can be used to tune the
performance of the HCLK frequency for specific activities. In addition, these moni-
tors can be focus on specific masters. See the HW_DIGCTL _CTRL
_MASTER_SELECT bit description, for example.

High-Entropy PRN Seed

A 32-bit entropy register begins running a pseudo-random number algorithm from
the time reset is removed until the PSWITCH is released by the user. This high-
entropy value can be used as the seed for other pseudo-random number genera-
tors.
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7.4.3.

7.4.4.

Write-Once Register

A 32-bit write-once register holds a runtime-derived locked seed. Once written, it
cannot be changed until the next chip wide reset event. The contents of this register
are frequently derived from the entropy register.

Microseconds Counter

A 32-bit free-running microseconds counter provides fine-grain real-time control. Its
period is determined by dividing the 24.0-MHz crystal oscillator by 24. Thus, its fre-
quency does not change as HCLK, XCLK, and the processor clock frequency are
changed.

7.5. Behavior During Reset
A soft reset (SFTRST) can take multiple clock periods to complete, so do NOT set
CLKGATE when setting SFTRST. The reset process gates the clocks automatically.
See Section 33.4.10, “Correct Way to Soft Reset a Block” on page 805 for additional
information on using the SFTRST and CLKGATE bit fields.
7.6. Programmable Registers
The following registers provide control of all programmable elements of the digital
control block.
7.6.1. DIGCTL Control Register Description
The DIGCTL Control Register provides overall control of various functions through-
out the digital portion of the chip.
HW_DIGCTL_CTRL 0x8001C000
HW_DIGCTL_CTRL_SET 0x8001C004
HW_DIGCTL_CTRL_CLR 0x8001C008
HW_DIGCTL_CTRL_TOG 0x8001C00C
Table 109. HW_DIGCTL_CTRL
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Table 110. HW_DIGCTL_CTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:29 | RSVD3 RO | 0x0 Always write zeroes to this bit field.
28:24 | MASTER_SELECT RW | 0x0 Set various bits of this bit field to one to enable

performance monitoring in the AHB arbiter for the
corresponding AHB master.

ARM_| = 0x01 Select ARM | Master.

ARM_D = 0x02 Select ARM D Master.

APBH = 0x04 Select APBH DMA Master.

APBX = 0x08 Select APBX DMA Master.

USB = 0x10 Select USB Master.

23:21 |RSVD2 RO [ 0x0 Always write zeroes to this bit field.

20 USB_TESTMODE RW | Ox0 Reserved. Always write a 0 to this bit field.

19 ANALOG_TESTMODE RW | 0x0 Reserved. Always write a 0 to this bit field.

18 DIGITAL_TESTMODE RW | 0x0 Reserved. Always write a 0 to this bit field.

17 UTMI_TESTMODE RW | Ox0 Reserved. Always write a 0 to this bit field.

16 UART_LOOPBACK RW | 0x0 Set this bit to one to loop the two UARTS back on

themselves in a null modem configuration.

NORMAL = 0x0 No loopback.
LOOPIT = 0x1 Loop the debug UART and the application UART

together.
15:4 |RSVD1 RO [ 0x0 Always write zeroes to this bit field.
3 DEBUG_DISABLE RW | Ox0 Set this bit to one to disable the ARM core's debug

logic (for power savings). This bit must remain zero
following power-on reset for normal JTAG debugger
operation of the ARM core. When set to one, it gates
off the clocks to the ARM core's debug logic. Once this
bit is set, the part must undergo a power-on reset to re-
enable debug operation. Manually clearing this bit via a
write after it has been set produces unknown results.

2 USB_CLKGATE RW | 0x1 This bit must be set to zero for normal operation of
the USB controller. When set to one, it gates off the

clocks to the USB controller.

RUN = 0x0 Allow USB to operate normally.

NO_CLKS = 0x1 Do not clock USB gates in order to minimize power
consumption.
1 JTAG_SHIELD RW | Ox1 This bit is set to one by laser fuse to disable the JTAG
debugger during boot ROM execution. It is set to zero
at the end of boot ROM execution, just before

branching to the loaded code.
NORMAL = 0x0 JTAG debugger enabled.

SHIELDS_UP = 0x1 JTAG debugger disabled.

0 PACKAGE_SENSE_ENABLE |RW |0x0 Set this bit to one to enable the pullup resistor on the
package-type sense pad. This pad is floating in 100-
pin packages; therefore turning on the pullup will cause
the PACKAGE_TYPE sensor to read back a one. The
pad is bonded to ground in 169-pin packages so that a

zero is read back by the sensor.

DISABLE = 0x0 Disable the package-sense pullup resistor.
ENABLE = 0x1 Enable the package-sense pullup resistor.

DESCRIPTION:
This register controls various functions throughout the digital portion of the chip.
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EXAMPLE:
HW_DIGCTL_CTRL_CLR(BM_DIGCTL_CTRL_USB_CLKGATE); /7 enable USB clock

7.6.2. DIGCTL Status Register Description
The DIGCTL Status Register reports status for the digital control block.

HW_DIGCTL_STATUS 0x8001C010

HW_DIGCTL_STATUS_SET 0x8001C014
HW_DIGCTL_STATUS_CLR 0x8001C018
HW_DIGCTL_STATUS_TOG 0x8001C01C

Table 111. HW_DIGCTL_STATUS

i F(HW_DIGCTL_STATUS.PACKAGE_TYPE)
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Table 112. HW_DIGCTL_STATUS Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31 ROM_KEYS_PRESENT RO | Ox1 This read-only bit field returns a one if the ROM Key
Set is available. Otherwise, it returns a zero.
30:7 |RSVD1 RO | 0x0 Reserved.
6 JTAG_SHIELD_DEFAULT RO [0x0 This read-only bit is a one if the JTAG shield default
all layer change bit is a one.
5 ROM_SHIELDED RO [ 0x0 This read-only bit is a one if the ROM shield is raised
so that the last 2K bytes cannnot be read.
4 JTAG_IN_USE RO [0x0 This read-only bit is a one if JTAG debugger usage
has been detected.
3:2 PSWITCH RO [ 0x0 These read-only bits reflect the current state of the
pswitch comparators.
1 PACKAGE_TYPE RO [0x0 This read-only bit returns a one in 100-pin packages.
It reads back a zero in 169-pin packages.
0 WRITTEN RO [ 0x0 Set to one by any successful write to the
HW_WRITEONCE register.
DESCRIPTION:
The status register provies a read-only view to various input conditions and internal
states.
EXAMPLE:
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{
§/ do 100-pin package things

7.6.3. Free-Running HCLK Counter Register Description
This free-running counter is available for performance metrics.

HW_DIGCTL_HCLKCOUNT 0x8001C020

HW_DIGCTL_HCLKCOUNT_SET 0x8001C024
HW_DIGCTL_HCLKCOUNT_CLR 0x8001C028
HW_DIGCTL_HCLKCOUNT_TOG 0x8001C02C

Table 113. HW_DIGCTL_HCLKCOUNT

3|13(|2|2)12|2|2|2)2|2|2|2|1|1|1|1})1|1|1|1]11|1
1,0(9(8)7|6|5(4]}3|2|1|019|8|7|6]5(4|3(2§11|0]|9|8})7|6|5[4]3|2|1|0

COUNT

o
o
o
o
o
o
o
o
o
o

Table 114. HW_DIGCTL_HCLKCOUNT Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:0 |COUNT RO | 0x0 This counter counts up from reset using HCLK.
DESCRIPTION:
This counter increments once per HCLK rising edge.
EXAMPLE:

StartTime = HW_DIGCTL_HCLKCOUNT;

// Do something you want timed here

EndTime = HW_DIGCTL_HCLKCOUNT;

Duration = EndTime - StartTime; // make sure to handle rollover in a real application

7.6.4. On-Chip RAM Control Register Description
The On-Chip RAM Control Register holds on-chip SRAM control bit fields.

HW_DIGCTL_RAMCTRL 0x8001C030

HW_DIGCTL_RAMCTRL_SET 0x8001C034
HW_DIGCTL_RAMCTRL_CLR 0x8001C038
HW_DIGCTL_RAMCTRL_TOG 0x8001C03C

Table 115. HW_DIGCTL_RAMCTRL

3(3(2|2})2|2|2|2})2|2|2|21|1(1|1}j1(12|1|1})j1|1|0|0OJO|O|0O]|O})O]|O 0
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Table 116. HW_DIGCTL_RAMCTRL Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31

RSVD5

RO

0x0

Reserved.

30:28

TEST_MARGIN

RW

0x0

Set these bits to various test margin levels to the
SRAM TLS bits.

NORMAL = 0x0 Normal Operation.

LEVEL1 = 0x1 Test Mode level 1.

LEVEL2 = 0x2 Test Mode level 2.

LEVEL3 = 0x3 Test Mode level 3.

LEVEL4 = 0x4 Test Mode level 4.

LEVELS = 0x5 Test Mode level 5.

LEVELG6 = 0x6 Test Mode level 6.

LEVEL7 = 0x7 Test Mode level 7.

27:24

PWDN_BANKS

RW

0x0

Powers down the SRAM banks. Each bit powers
down 64KB of SRAM.

PWDN_BANK3 = 0x8 Set to one to power down banks3, i.e.,
0x00030000 through 0x0003FFFF.

PWDN_BANK2 = 0x4 Set to one to power down bank2, i.e.,
0x00020000 through 0x0002FFFF.

PWDN_BANK1 = 0x2 Set to one to power down bankl, i.e.,
0x00010000 through 0x0001FFFF.

PWDN_BANKO = 0x1 Set to one to power down banko, i.e.,
0x00000000 through 0x0000FFFF.

23

RSVD4

RO

0x0

Reserved.

22:20

TEMP_SENSOR

RO

0x7

Three-bit temperature code from the on-chip
temperature sensor. This value can be automatically
copied into TEST_TEMP_COMP

19

RSVD3

RO

0x0

Reserved.

18:16

TEST_TEMP_COMP

RW

0x7

Temperature compensation for RAM repair. 0=Normal
Mode (default). During RAM test and repair, the die
temperature must be written to this field. Temperature
is determined using on-chip temperature sensor (see
LRADC).

LOW_TEMP = 0x1 Temperature less than 15C.

RANGE_A = 0x2 Temperature 15C to 25C.

RANGE_B = 0x3 Temperature 25C to 35C.

RANGE_C = 0x4 Temperature 35C to 45C.

RANGE_D = 0x5 Temperature 45C to 55C.

RANGE_E = 0x6 Temperature 55C to 70C.

RANGE_F = 0x7 Temperature great than 70C.

15

RSVD2

RO

0x0

Reserved.

14:8

SHIFT_COUNT

RO

0x0

This read-only bit field reads back the state of the shift
counter. The LSB toggles to generate an efuse_clk.

FLIP_CLK

RW

0x0

Use the opposite edge for efuse_clk.

NORMAL = 0x0 Normal rising edge.
INVERT = 0x1 Inverted, i.e., falling edge.

RSVD1

RO

0x0

Reserved.

OVER_RIDE_TEMP

RW

0x0

Normally, the three-bit hardware temperature sensor
value is copied into the TEST_TEMP_CODE register
automatically. Set to one to override the copying of the
on-chip temperature sensor value into the
TEST_TEMP_COMP bit field. The value in
TEST_TEMP_COMP always drives the temperature
inputs to the on-chip RAM.

NORMAL = 0x0 Normal operation, provide hardware temperature
sensor value to on-chip RAM (default).

OVER_RIDE = 0x1 Firmware-supplied value in TEST_TEMP_COMP
is not modified by hardware.
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Table 116. HW_DIGCTL_RAMCTRL Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
2 REF_CLK_GATE RW | Ox0 Gate the 32-kHz Reference Clock. This should be left
at 0.
NORMAL = 0x0 Normal operation, provide reference clock to the
macro (default).
OFF = 0x1 Turn off the refresh clock.
1 REPAIR_STATUS RO [0x0 SRAM Repair Transmission in Progress. Do not
access the SRAM while this bit is set.
IDLE = 0x0 E_fuse transfer complete.
BUSY = 0x1 E_fuse transer in progress.
0 REPAIR_TRANSMIT RW | 0x0 Transmit Repair Data to On-Chip RAM. Serially sends
the RAM repair data to the on-chip RAM. The on-chip
RAM should not be accessed while the repair data is
being transmitted.
IDLE = 0x0 No transfer.
SEND = 0x1 Send E_fuse data serially to the on-chip RAM.
DESCRIPTION:

This register controls various parts of the on-chip RAM, including the repair state
machine that shifts the repair configuration data into the SRAM macro-cell.

EXAMPLE:

HW_DIGCTL_RAMCTRL_SET(BM_DIGCTL_RAMCTRL_REPAIR_TRANSMIT); // Start the efuse state machine

7.6.5. On-Chip RAM Repair Data 0 Register Description
The On-Chip RAM Repair Data 0 Register holds repair data for the on-chip SRAM.

HW_DIGCTL_RAMREPAIRO 0x8001C040

HW_DIGCTL_RAMREPAIRO_SET 0x8001C044
HW_DIGCTL_RAMREPAIRO_CLR 0x8001C048
HW_DIGCTL_RAMREPAIRO_TOG 0x8001C04C

Table 117. HW_DIGCTL_RAMREPAIRO

3|3|2|2})2|2|2|2)2|2|2|2)1|1|1|1}2|1|2f2)1j{2|0|0O}jO|O|O|O}JO|O|O]|O
1/{0|9|8}7|6|5|4}3|2|1|0}9|8|7|6]5|4|3|211|/0|9|87|6|5(4]3|2|1]|0
o™ N — o
) % 8 % 5 % o %
> > > > > > > >
0 LL 0 LL % LL 0 LL
o I o W o W o I
Table 118. HW_DIGCTL_RAMREPAIRO Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31 RSVD4 RO | 0x0 Reserved, always set to zero.
30:24 | EFUSE3 RW | 0x0 SRAM Repair efuse register bits 6 through 0 for
segment 1 efuse 1. This data and the DATA field in
SRAM_REPAIR1 are shifted to the SRAM controller
when the REPAIR_TRANSMIT bit in SRAM_CTRL is
set.
23 RSVD3 RO | 0x0 Reserved, always set to zero.
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Table 118. HW_DIGCTL_RAMREPAIRO Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

22:16 | EFUSE2 RW | 0x0 SRAM Repair efuse register bits 6 through 0 for
segment 1 efuse 0. This data and the DATA field in
SRAM_REPAIR1 are shifted to the SRAM controller
when the REPAIR_TRANSMIT bit in SRAM_CTRL is

set.
15 RSVD2 RO | 0x0 Reserved, always set to zero.
14:8 |EFUSE1 RW | 0x0 SRAM Repair efuse register bits 6 through 0 for

segment 0 efuse 1. This data and the DATA field in
SRAM_REPAIR1 are shifted to the SRAM controller
when the REPAIR_TRANSMIT bit in SRAM_CTRL is

set.
7 RSVD1 RO [0x0 Reserved, always set to zero.
6:0 EFUSEO RW | Ox0 SRAM Repair efuse register bits 6 through 0 for

segment 0 efuse 0. This data and the DATA field in
SRAM_REPAIRL1 are shifted to the SRAM controller
when the REPAIR_TRANSMIT bit in SRAM_CTRL is
set.

DESCRIPTION:

This register contains the efuse repair configuration information that can be shifted
into the lower two 64-Kbyte banks of the on-chip RAM.

EXAMPLE:
HW_DIGCTL_RAMREPAIRO.EFUSEO= Ox2A; // read modify write is ok

7.6.6. On-Chip RAM Repair Data 1 Register Description
The On-Chip RAM Repair Data 1 Register holds repair data for the on-chip SRAM

HW_DIGCTL_RAMREPAIR1 0x8001C050
HW_DIGCTL_RAMREPAIR1_SET 0x8001C054
HW_DIGCTL_RAMREPAIR1_CLR 0x8001C058
HW_DIGCTL_RAMREPAIR1_TOG 0x8001C05C

Table 119. HW_DIGCTL_RAMREPAIR1

313|222 |2|2|2})2(2|2|2})1|1|1(11|21|1|12|1|0f|0OfJ0O|O|O|OgO|O]|0O]O
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Table 120. HW_DIGCTL_RAMREPAIR1 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 RSVD4 RO | 0x0 Reserved, always set to zero.

30:24 | EFUSE3 RW | 0x0 SRAM Repair efuse register bits 6 through 0 for
segment 3 efuse 1. This data and the DATA field in
SRAM_REPAIR1 are shifted to the SRAM controller
when the REPAIR_TRANSMIT bit in SRAM_CTRL is
set.

23 RSVD3 RO [0x0 Reserved, always set to zero.

22:16 | EFUSE2 RW | 0x0 SRAM Repair efuse register bits 6 through 0 for
segment 3 efuse 0. This data and the DATA field in
SRAM_REPAIRL1 are shifted to the SRAM controller
when the REPAIR_TRANSMIT bit in SRAM_CTRL is
set.

15 RSVD2 RO [0x0 Reserved, always set to zero.

14:8 |EFUSE1 RW | 0x0 SRAM Repair efuse register bits 6 through 0 for
segment 2 efuse 1. This data and the DATA field in
SRAM_REPAIR1 are shifted to the SRAM controller
when the REPAIR_TRANSMIT bit in SRAM_CTRL is
set.

7 RSVD1 RO | 0x0 Reserved, always set to zero.

6:0 EFUSEO RW | 0x0 SRAM Repair efuse register bits 6 through 0 for

segment 2 efuse 0. This data and the DATA field in
SRAM_REPAIR1 are shifted to the SRAM controller
when the REPAIR_TRANSMIT bit in SRAM_CTRL is
set.

DESCRIPTION:

This register contains the efuse repair configuration information that can be shifted
into the upper two 64-Kbyte banks of the on-chip RAM.

EXAMPLE:

HW_DIGCTL_RAMREPAIR1.EFUSEO= 0x37; // read modify write is ok

7.6.7. Software Write-Once Register Description

The Software Write Once Register hold the value used in software certification man-
agement.

HW_DIGCTL_WRITEONCE 0x8001C060

Table 121. HW_DIGCTL_WRITEONCE

w
w

N

212122 |2|2(2(2|2J1|1|1|1j1j1}|1|1}j1|1(0|O
817/6|5(4]3|2|1|0}9|8|7|6]5|4(3|211|0|9|8)7|6|5(4]3(2]|1]|O0

o
o
o
o
o
o
o
o
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Table 122. HW_DIGCTL_WRITEONCE Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 |BITS RW | OXASA5A5A5 | This field can be written only one time. The contents
are not used by hardware.
DESCRIPTION:

HW_DIGCTL_WRITEONCE.U = my_certificate;

This register is used to hold a portion of a certificate that is not mutable after soft-
ware initialization.

EXAMPLE:

7.6.8. AHB Transfer Count Register Description
The AHB Transfer Count Register counts the number of transfers made on the AHB.

HW_DIGCTL_AHBCYCLES 0x8001C070

Table 123. HW_DIGCTL_AHBCYCLES

/ wait for a specific number of xfers

313|2|2})2|2(2|2)2|2|2|2]1|1|1|1}1|1|2|{2)1j2|0|0O}JO|O|O|O}JO|O|O]|O
1({0|9|8}7|6|5|4}3|2|1|0}9|8|7|6]5|4|3|211|/0|9|87|6|5(4]3|2|1]|0
COUNT
Table 124. HW_DIGCTL_AHBCYCLES Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:0 [COUNT RW | Ox0 This field contains the count of AHB bus cycles during
which data was actually transferred from a master to a

slave or from a slave to a master.

DESCRIPTION:

This counter increments on AHB cycles when the arbiter sees HREADY and a
master has an active HTRANS code in process, i.e., a clock in which data was read
or written between a master and a slave. It ignores cycles in which a master was
granted access but the slave was not ready. The master selects in
HW_DIGCTL_CTRL_MASTER_SELECT are used in the arbiter to mask which
master's cycles are actually recorded here.

EXAMPLE:

StartTime = HW_DIGCTL_HCLKCOUNT_RDQ);
while(HW_DIGCTL_AHBCYCLES.COUNT less than 1000000)

}
ElapsedTime = HW_DIGCTL_HCLKCOUNT_RD() - StartTime;

7.6.9. AHB Performance Metric for Stalled Bus Cycles Register Description

Used for AHB bus utilization measurements, the AHB Performance Metric for
Stalled Bus Cycles Register counts the number of stalled AHB cycles.

HW_DIGCTL_AHBSTALLED 0x8001C080
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Table 125. HW_DIGCTL_AHBSTALLED

N
N
N

N
N
N

N
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Table 126.

HW_DIGCTL_AHBSTALLED Bit Field Descriptions

BITS

LABEL

RW RESET

DEFINITION

31:.0

COUNT

RW | Ox0

This field counts the number of AHB cycles in which a
master was stalled.

DESCRIPTION:

This field counts the number of AHB cycles in which a master was requesting a
transfer, and the slave had not responded. This includes cycles in which it was
requesting transfers but was not granted them, as well as cycles in which it was
granted and driving the bus but the targeted slave was not ready. The master
selects in HW_DIGCTL_CTRL_MASTER_SELECT are used in the arbiter to mask
which master's cycles are actually recorded here.

EXAMPLE:
NumberStal ledCycles = HW_DIGCTL_AHBSTALLED_COUNT_RD();

7.6.10. Entropy Register Description

The Entropy register is a read-only test value register.
HW_DIGCTL_ENTROPY 0x8001C090

Table 127. HW_DIGCTL_ENTROPY

3(3|2|2}2|2|2|2})2|2|2|2}1f1|2|2)2|21|1|j12|2|0O|0O)JO|0O|O|OJO|O|O]|O
1/0(9|8]7|6|5(4]3|2|1|0}9|8|7|6]5|4|3|2])1|0|9|8]7|6|5[|4]3|2|1|0
VALUE
Table 128. HW_DIGCTL_ENTROPY Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 |VALUE RO | 0x0 This read-only bit field always reads back the results
of an entropy calculation. It is used
to randomize the seeds for random number
generators.
DESCRIPTION:
Empty Description.

EXAMPLE:
while(HW_DIGCTL_STATUS.PSWITCH != 0)

/wait for pswitch to go away

b4
HW_DIGCTL_WRITEONCE.BITS = rand(HW_DIGCTL_ENTROPY.VALUE);
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7.6.11. Digital Control ROM Shield Read Enable Register Description

The Digital Control ROM Shield Read Enable Register is a write-once register for
disabling key set reads from the on-chip ROM.

HW_DIGCTL_ROMSHIELD 0x8001COAO

Table 129. HW_DIGCTL_ROMSHIELD

3(3(2|2}2|2(2|2})2|2|2|2}1fj1|1|2)2|2|1j12|2|0O|0O)J0O|0O|O|OJO|O|O]|O
1/0(9|8]7|6|5(4]3|2|1|0}9|8|7|6]5|4|3|2)J1|0|9|8]|7|6|5[|4]3|2|1|0
L
2
: g
2 5
4
=
Table 130. HW_DIGCTL_ROMSHIELD Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:1 |RSVD1 RO | 0x0 Always write zeroes to this bit field.
0 WRITE_ONCE RW | 0x0 Set this bit to one to disable reading the boot loader
encryption keys, which occupy ROM addresses
OXFFFFO0800 - OXFFFFOFFF. This bit can written once
only. It is written from within ROM code, so that access
to the boot loader keys are denied to all loaded code.
Any attempt to read this shielded memory will return
OxBEBEBEBE (which represents a debugger
breakpoint).
DESCRIPTION:

The ROM Shield is raised before the boot loader loads external code. It is also
automatically raised when the JTAG debugger is detected.

EXAMPLE:

HW_DIGCTL_ROMSHIELD_SET(BM_DIGCTL_ROMSHIELD_SET_WRITE_ONCE);

7.6.12. Digital Control Microseconds Counter Register Description
The Digital Control Microseconds Counter Register is a read-only test value regis-

ter.

HW_DIGCTL_MICROSECONDS 0x8001C0BO

HW_DIGCTL_MICROSECONDS_SET 0x8001C0B4
HW_DIGCTL_MICROSECONDS_CLR 0x8001C0B8
HW_DIGCTL_MICROSECONDS_TOG 0x8001C0BC

Table 131. HW_DIGCTL_MICROSECONDS

N
N
N
N
N
N
N
N
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1
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Table 132. HW_DIGCTL_MICROSECONDS Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:0

VALUE

RW

0x0

This register maintains a 32-bit counter that
increments at a one-microsecond rate. The 1-MHz
clock driving this counter is derived from the 24.0-MHz
crystal osillator. The count value is not preserved over
power downs. The 32-bit value wraps in less than two
hours. Note that the Digital Control Microseconds
Counter Register does not reliably increment when
HCLK is set to less than 3 MHz.

EndTime = HW_DIGCTL_MTCROSECONDS_RD
ElapsedTime = StartTime - EndTime;

DESCRIPTION:
This fixed-rate timer always increments at 24.0 MHz divided by 24 or 1.0 MHz. It

does not generate an interrupt.

EXAMPLE:
StartTime = HW_DIGCTL_MICROSECONDS_RD(Q);

s
5/ WARNING, handle rollover in real software

7.6.13. Digital Control Debug Read Test Register Description
The Digital Control Debug Read Test Register is a read-only test value register.
HW_DIGCTL_DBGRD 0x8001C0CO

Table 133. HW_DIGCTL_DBGRD

debug_value = HW_DIGCTL_DBGRD_RD();

3(3|2|2}2|2|2|2})2|2|2|2})1f1|2|2)2|21|1j12|2|0O|0O)JO|0O|O|OJO|O|O]|O
1/0(9|8]7|6|5(|4]3|2|1|0}9|8|7|6]5|4|3|2])1|0|9|8]7|6|5[|4]3|2|1|0
COMPLEMENT
Table 134. HW_DIGCTL_DBGRD Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 |COMPLEMENT RO |0x789ABCDE | This read-only bit field always reads back the ones
complement of the value in HW_DIGCTL_DBG.
DESCRIPTION:
This register is used for debugging purposes.
EXAMPLE:

7.6.14. Digital Control Debug Register Description
The Digital Control Debug Register is a read-only test value register.
HW_DIGCTL_DBG

0x8001C0ODO

Table 135. HW_DIGCTL_DBG

N

N

212
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Table 136. HW_DIGCTL_DBG Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:0 |VALUE RO [0x87654321 This read-only bit field always reads back the fixed
value 0x87654321.
DESCRIPTION:
This register is used for debugging purposes.

debug_value

7.6.15.

EXAMPLE:
HW_DIGCTL_DBG_RD();

SRAM BIST Control and Status Register Description

The SRAM BIST Control and Status Register provides overall control of the inte-
grated BIST engine.

HW_DIGCTL_1TRAM_BIST_CSR 0x8001COEO

HW_DIGCTL_1TRAM_BIST_CSR_SET 0x8001COE4
HW_DIGCTL_1TRAM_BIST_CSR_CLR 0x8001COE8
HW_DIGCTL_1TRAM_BIST_CSR_TOG 0x8001COEC

Table 137. HW_DIGCTL_1TRAM_BIST_CSR

N
N
N

N
N
N

N

212|2
32|10

1]1|11|1
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START|| o ©
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PASS
DONE

Table 138. HW_DIGCTL_1TRAM_BIST_CSR Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:4

RSVDO

RO

0x0

Reserved

FAIL

RO

0x0

BIST has FAILED

PASS

RO

0x0

BIST has PASSED

DONE

RO

0x0

BIST has completed

Ol (N

START

RW

0x0

Initiate BIST of internal memory when high

7.6.16.

DESCRIPTION:

This register is used to start off the BIST operation on two RAMS in the DMA block.
The status signals are returned after the BIST operation is completed to this regis-

ter.

EXAMPLE:

To start the BIST operation, set HW_DIGCTL_1TRAM_BIST_CSR = 0x00000001.
After the BIST is completed and the test passes, the contents of
HW_DIGCTL_1TRAM_BIST_CSR will be 0x00000007, as the DONE and PASS flags

wiTl be set.

SRAM BIST Repair Register 0 Description

The SRAM BIST Repair Register 0 contains the repair data for blocks 0 and 1
HW_DIGCTL_1TRAM_BIST_REPAIR0 0x8001COF0
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HW_DIGCTL_1TRAM_BIST_REPAIRO_SET 0x8001COF4
HW_DIGCTL_1TRAM_BIST_REPAIRO_CLR 0x8001COF8
HW_DIGCTL_1TRAM_BIST_REPAIRO_TOG 0x8001COFC

Table 139. HW_DIGCTL_1TRAM_BIST_REPAIRO

7.6.17.

3(3(2|2})2|2|2|2]2|2|2|2f1|212(1|1}j21f2|1|2})2|1|0|0OJ0O|0O|O|OjO|0O|0O]|O
1/0(9(8]7|6|5|4]3|2|1|0}J9|8|7|6]5|4|3|2)1|(0|9|8]|7|6|5[|4]3|2]|1]|0
RSVDO
Table 140. HW_DIGCTL_1TRAM_BIST_REPAIRO Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 |RSVDO RO [0x0 This bit will always be setto 0
DESCRIPTION:

This register contains the repair information for blocks 0 and 1 for the SRAM. It
needs to be just loaded into the RAM repair register 0.

EXAMPLE:

Register will contain 0x00000000 for no repair.
Register will contain 0x00000042 for a repair on bank address 1 and col Isb 0, for block O.
) Reg(ijgtt_er will contain 0x00004942 for a repair to bank address 4 and col Isb 1, for block O
in addition.

SRAM BIST Repair Register 1 Description

The SRAM BIST Repair Register 1 contains the repair data for blocks 2 and 3

HW_DIGCTL_1TRAM_BIST_REPAIR1 0x8001C100

HW_DIGCTL_1TRAM_BIST_REPAIR1_SET 0x8001C104
HW_DIGCTL_1TRAM_BIST_REPAIR1_CLR 0x8001C108
HW_DIGCTL_1TRAM_BIST_REPAIR1_TOG 0x8001C10C

Table 141. HW_DIGCTL_1TRAM_BIST_REPAIR1

w
w
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3|2
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1
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0

1|1|1|1)1
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l1j1|111|1]0
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o
o
o
o
o
o
o
o

RSVDO

Table 142. HW_DIGCTL_1TRAM_BIST_REPAIRL1 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

310

RSVDO

RO

0x0

This bit will always be setto 0

DESCRIPTION:

This register contains the repair information for blocks 2 and 3 for the SRAM. It
needs to be just loaded into the RAM repair register 1.

EXAMPLE:

Register will contain 0x00000000 for no repair.
Register will contain 0x00000042 for a repair on bank address 1 and col LSB 0, for block 2.
) Reg&gtgr will contain 0x00004942 for a repair to bank address 4 and col LSB 1, for block 2
in addition.
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7.6.18. SRAM Status Register 0 Description
The SRAM Status Register 0 is a read-only fail data register.

HW_DIGCTL_1TRAM_STATUSO 0x8001C110

HW_DIGCTL_1TRAM_STATUSO_SET 0x8001C114
HW_DIGCTL_1TRAM_STATUSO_CLR 0x8001C118
HW_DIGCTL_1TRAM_STATUSO_TOG 0x8001C11C

Table 143. HW_DIGCTL_1TRAM_STATUSO
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N
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N
N
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2
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o
o
o
o
o
o
o
o

FAILDATAOO

Table 144. HW_DIGCTL_1TRAM_STATUSO Bit Field Descriptions

fail _data = HW_DIGCTL_1TRAM_STATUSO RD();

BITS LABEL RwW RESET DEFINITION
31:0 |FAILDATAO00 RO [ 0x0 This read-only bit field will contain the fail data for the
first fail in block 0.
DESCRIPTION:
This register will contain fail data for the first fail in block O.
EXAMPLE:

7.6.19. SRAM Status Register 1 Description
The SRAM Status Register 1 is a read-only fail data register.

HW_DIGCTL_1TRAM_STATUS1 0x8001C120

HW_DIGCTL_1TRAM_STATUS1_SET 0x8001C124
HW_DIGCTL_1TRAM_STATUS1_CLR 0x8001C128
HW_DIGCTL_1TRAM_STATUS1_TOG 0x8001C12C

Table 145. HW_DIGCTL_1TRAM_STATUS1
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Table 146. HW_DIGCTL_1TRAM_STATUSL1 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:0 |FAILDATAO01 RO [0x0 This read-only bit field will contain the fail data for the
second fail in block O.
DESCRIPTION:
This register will contain fail data for the second fail in block 0.
EXAMPLE:

fail _data = HW_DIGCTL_1TRAM_STATUS1 RD();
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7.6.20. SRAM Status Register 2 Description
SRAM Status Register 2 is a read-only fail data register.
HW_DIGCTL_1TRAM_STATUSZ2 0x8001C130
HW_DIGCTL_1TRAM_STATUS2_SET 0x8001C134
HW_DIGCTL_1TRAM_STATUS2_CLR 0x8001C138
HW_DIGCTL_1TRAM_STATUS2_TOG 0x8001C13C
Table 147. HW_DIGCTL_1TRAM_STATUS2
3(3(2|2}2|2|2|2})2|2|2|21|1(1|1}j1(12|1|1})2|1|0(0OJ0O|O|O|OfO|0O|O]|O
110(9,8}7|6[(5|/4])3(2|1|0)9|8|7|6]5|4(3|231(0|9|8)7|6|5(4]13|2|1]|0
FAILDATA10
Table 148. HW_DIGCTL_1TRAM_STATUS?2 Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:0 |FAILDATA10 RO [ 0x0 This read-only bit field will contain the fail data for the
first fail in block 1.
DESCRIPTION:

fail _data = HW_DIGCTL_1TRAM_STATUS2_RD();

This register will contain fail data for the first fail in block 1.

EXAMPLE:

7.6.21. SRAM Status Register 3 Description
RAM Status Register 3 is a read-only fail data register.

HW_DIGCTL_1TRAM_STATUS3 0x8001C140

HW_DIGCTL_1TRAM_STATUS3_SET 0x8001C144
HW_DIGCTL_1TRAM_STATUS3_CLR 0x8001C148
HW_DIGCTL_1TRAM_STATUS3_TOG 0x8001C14C

Table 149. HW_DIGCTL_1TRAM_STATUS3

313|2|2)|2(2|2|2}2|2|2|2)1|1|1|1j1j1|1|1j1|2(0j0OJO|O|O|O})O(0O|O0O]|O
1/{0|9|8}7|6|5|4}3|2|1|0}9|8|7|6]5|4|3|211|/0|9|87|6|5(4]3|2|1]|0
FAILDATA1l

Table 150. HW_DIGCTL_1TRAM_STATUS3 Bit Field Descriptions

fail _data = HW_DIGCTL_1TRAM_STATUS3_RD();

BITS LABEL RW RESET DEFINITION
31:0 |FAILDATA11 RO [0x0 This read-only bit field will contain the fail data for the
second fail in block 1.
DESCRIPTION:

This register will contain fail data for the second fail in block 1.

EXAMPLE:
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7.6.22. SRAM Status Register 4 Description
SRAM Status Register 4 is a read-only fail data register.

HW_DIGCTL_1TRAM_STATUS4 0x8001C150

HW_DIGCTL_1TRAM_STATUS4_SET 0x8001C154
HW_DIGCTL_1TRAM_STATUS4_CLR 0x8001C158
HW_DIGCTL_1TRAM_STATUS4_TOG 0x8001C15C

Table 151. HW_DIGCTL_1TRAM_STATUS4
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Table 152. HW_DIGCTL_1TRAM_STATUS4 Bit Field Descriptions

fail _data = HW_DIGCTL_1TRAM_STATUS4 RD();

BITS LABEL RwW RESET DEFINITION
31:0 |FAILDATA20 RO [ 0x0 This read-only bit field will contain the fail data for the
first fail in block 2.
DESCRIPTION:
This register will contain fail data for the first fail in block 2.
EXAMPLE:

7.6.23. SRAM Status Register 5 Description
SRAM Status Register 5 is a read-only fail data register.

HW_DIGCTL_1TRAM_STATUS5 0x8001C160

HW_DIGCTL_1TRAM_STATUS5_SET 0x8001C164
HW_DIGCTL_1TRAM_STATUS5_CLR 0x8001C168
HW_DIGCTL_1TRAM_STATUS5_TOG 0x8001C16C

Table 153. HW_DIGCTL_1TRAM_STATUS5
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Table 154. HW_DIGCTL_1TRAM_STATUSS Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:0 |FAILDATA21 RO [0x0 This read-only bit field will contain the fail data for the
second fail in block 2.
DESCRIPTION:
This register will contain fail data for the second fail in block 2.
EXAMPLE:

fail _data = HW_DIGCTL_1TRAM_STATUS5 RD();

144

Chapter 7: Digital Control and On-Chip RAM

5-36xx-D1-1.02-050306



SIGMATEL

MIXED-SIGNAL MULTIMEDIA SEMICONDUCTORS

STMP36Xxx

7.6.24. SRAM Status Register 6 Description
SRAM Status Register 6 is a read-only fail data register.

HW_DIGCTL_1TRAM_STATUS6 0x8001C170

HW_DIGCTL_1TRAM_STATUSG6_SET 0x8001C174
HW_DIGCTL_1TRAM_STATUS6_CLR 0x8001C178
HW_DIGCTL_1TRAM_STATUS6_TOG 0x8001C17C

Table 155. HW_DIGCTL_1TRAM_STATUS6
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Table 156. HW_DIGCTL_1TRAM_STATUSG Bit Field Descriptions

fail _data = HW_DIGCTL_1TRAM_STATUS6_RD();

BITS LABEL RwW RESET DEFINITION
31:0 |FAILDATA30 RO [ 0x0 This read-only bit field will contain the fail data for the
first fail in block 3.
DESCRIPTION:
This register will contain fail data for the first fail in block 3.
EXAMPLE:

7.6.25. SRAM Status Register 7 Description
SRAM Status Register 7 is a read-only fail data register.

HW_DIGCTL_1TRAM_STATUS7 0x8001C180

HW_DIGCTL_1TRAM_STATUS7_SET 0x8001C184
HW_DIGCTL_1TRAM_STATUS7_CLR 0x8001C188
HW_DIGCTL_1TRAM_STATUS7_TOG 0x8001C18C

Table 157. HW_DIGCTL_1TRAM_STATUS7
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Table 158. HW_DIGCTL_1TRAM_STATUSY Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:0 |FAILDATA31 RO [0x0 This read-only bit field will contain the fail data for the
second fail in block 3.
DESCRIPTION:
This register will contain fail data for the second fail in block 3.
EXAMPLE:

fail _data = HW_DIGCTL_1TRAM_STATUS7_RD();

5-36xx-D1-1.02-050306

Chapter 7: Digital Control and On-Chip RAM 145



STMP36xx SIGMATEL

MIXED-SIGNAL MULTIMEDIA SEMICONDUCTORS

7.6.26. SRAM Status Register 8 Description
SRAM Status Register 8 is a read-only fail address register.

HW_DIGCTL_1TRAM_STATUSS8 0x8001C190

HW_DIGCTL_1TRAM_STATUSS8_SET 0x8001C194
HW_DIGCTL_1TRAM_STATUSS8_CLR 0x8001C198
HW_DIGCTL_1TRAM_STATUSS8_TOG 0x8001C19C

Table 159. HW_DIGCTL_1TRAM_STATUSS8
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Table 160. HW_DIGCTL_1TRAM_STATUSS Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:16 | FAILADDRO1 RO [0x0 This read-only bit field will contain the failing address
for the second fail in block O.

15:0 |FAILADDROO RO [ 0x0 This read-only bit field will contain the failing address
for the first fail in block 0.

DESCRIPTION:
This register will contain fail data for the first and second failures in block 0.
EXAMPLE:
fail_data = HW_DIGCTL_1TRAM_STATUS8_RD(Q);

7.6.27. SRAM Status Register 9 Description
SRAM Status Register 9 is a read-only fail address register.

HW_DIGCTL_1TRAM_STATUS9 0x8001C1A0

HW_DIGCTL_1TRAM_STATUS9_SET 0x8001C1A4
HW_DIGCTL_1TRAM_STATUS9_CLR 0x8001C1A8
HW_DIGCTL_1TRAM_STATUS9_TOG 0x8001C1AC

Table 161. HW_DIGCTL_1TRAM_STATUS9

3|13|2|2)2|2|2|2)2|2|2|2|1|1|1|1}1|1|1|1]11|1
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Table 162. HW_DIGCTL_1TRAM_STATUS9 Bit Field Descriptions

fail_data = HW_DIGCTL_1TRAM_STATUS9 RD();

7.6.28. SRAM Status Register 10 Description

BITS LABEL RW RESET DEFINITION
31:16 | FAILADDR11 RO [ 0x0 This read-only bit field will contain the failing address
for the second fail in block 1.
15:0 |FAILADDR10 RO [0x0 This read-only bit field will contain the failing address
for the first fail in block 1.
DESCRIPTION:
This register will contain fail data for the first second failures in block 1.
EXAMPLE:

SRAM Status Register 10 is a read-only fail address register.

HW_DIGCTL_1TRAM_STATUS10 0x8001C1B0

HW_DIGCTL_1TRAM_STATUS10_SET 0x8001C1B4
HW_DIGCTL_1TRAM_STATUS10_CLR 0x8001C1B8
HW_DIGCTL_1TRAM_STATUS10_TOG 0x8001C1BC

Table 163. HW_DIGCTL_1TRAM_STATUS10

fail_data = HW_DIGCTL_1TRAM_STATUS10_RDQ);

7.6.29.

SRAM Status Register 11 Description
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Table 164. HW_DIGCTL_1TRAM_STATUS10 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:16 | FAILADDR21 RO [0x0 This read-only bit field will contain the failing address
for the second fail in block 2.
15:0 |FAILADDR20 RO [0x0 This read-only bit field will contain the failing address
for the first fail in block 2.
DESCRIPTION:
This register will contain fail data for the first and second failures in block 2.
EXAMPLE:

SRAM Status Register 11 is a read-only fail address register.

HW_DIGCTL_1TRAM_STATUS11 0x8001C1CO
HW_DIGCTL_1TRAM_STATUS11_SET 0x8001C1C4
HW_DIGCTL_1TRAM_STATUS11_CLR 0x8001C1C8
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HW_DIGCTL_I1TRAM_STATUS11 _TOG 0x8001C1CC
Table 165. HW_DIGCTL_1TRAM_STATUS11
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Table 166. HW_DIGCTL_1TRAM_STATUS11 Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:16 | FAILADDR31 RO | 0x0 This read-only bit field will contain the failing address
for the second fail in block 3.
15:0 |FAILADDR30 RO [0x0 This read-only bit field will contain the failing address
for the first fail in block 3.
DESCRIPTION:
This register will contain fail data for the first and second failures in block 3.

EXAMPLE:
fail_data = HW_DIGCTL_1TRAM_STATUS11 RD();

7.6.30. SRAM Status Register 12 Description
SRAM Status Register 12 is a read-only fail state register.

HW_DIGCTL_1TRAM_STATUS12 0x8001C1D0

HW_DIGCTL_1TRAM_STATUS12_ SET 0x8001C1D4
HW_DIGCTL_1TRAM_STATUS12_ CLR 0x8001C1D8
HW_DIGCTL_1TRAM_STATUS12_TOG 0x8001C1DC

Table 167. HW_DIGCTL_1TRAM_STATUS12

313|2|2})2|2(2|2)2|2|2|2J1|1|1|1}1|1|2|{21j{2|0|0O}]JO|O|O|O}JO|O|O]|O
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Table 168. HW_DIGCTL_1TRAM_STATUS12 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:29 | RSVD3 RO | 0x0 This field is unused.
28:24 | FAILSTATE11 RO [ 0x0 This read-only bit field will contain the failing state for
the second fail in block 1.
23:21 | RSVD2 RO | 0x0 This field is unused.
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Table 168. HW_DIGCTL_1TRAM_STATUS12 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

20:16 | FAILSTATE10 RO | 0x0 This read-only bit field will contain the failing state for
the first fail in block 1.

15:13 |RSVD1 RO | 0x0 This field is unused.

12:8 | FAILSTATEO1 RO | 0x0 This read-only bit field will contain the failing state for
the second fail in block 0.

75 RSVDO RO | 0x0 This field is unused.

4:0 FAILSTATEOQO RO [ 0x0 This read-only bit field will contain the failing state for

the first fail in block 0.

DESCRIPTION:
This register will contain fail data for the first and second failures in blocks 0 and 1.
EXAMPLE:
fail_data = HW_DIGCTL_1TRAM_STATUS12_RD(Q);

7.6.31. SRAM Status Register 13 Description
SRAM Status Register 13 is a read-only fail state register.

HW_DIGCTL_1TRAM_STATUS13 0x8001C1EQ
HW_DIGCTL_1TRAM_STATUS13_SET 0x8001C1E4
HW_DIGCTL_1TRAM_STATUS13_ CLR 0x8001C1E8
HW_DIGCTL_1TRAM_STATUS13 TOG 0x8001C1EC

Table 169. HW_DIGCTL_1TRAM_STATUS13
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Table 170. HW_DIGCTL_1TRAM_STATUS13 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:29 | RSVD3 RO | 0x0 This field is unused.
28:24 | FAILSTATE31 RO [0x0 This read-only bit field will contain the failing state for
the second fail in block 3.
23:21 |RSVD2 RO | 0x0 This field is unused.
20:16 | FAILSTATE30 RO [0x0 This read-only bit field will contain the failing state for
the first fail in block 3.
15:13 | RSVD1 RO | 0x0 This field is unused.
12:8 | FAILSTATE21 RO | 0x0 This read-only bit field will contain the failing state for
the second fail in block 2.
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Table 170. HW_DIGCTL_1TRAM_STATUS13 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
75 RSVDO RO | 0x0 This field is unused.
4.0 FAILSTATE20 RO [0x0 This read-only bit field will contain the failing state for
the first fail in block 2.
DESCRIPTION:

This register will contain fail data for the first and second failures in blocks 2 and 3.

EXAMPLE:

fail_data = HW_DIGCTL_1TRAM_STATUSO_RD();

7.6.32.

Scratch register 0.
HW_DIGCTL_SCRATCHO 0x8001C290

Digital Control Scratch Register 0 Description

Table 171. HW_DIGCTL_SCRATCHO
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Table 172. HW_DIGCTL_SCRATCHO Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:0 |PTR

RW | 0x0

Scratch pad register.

DESCRIPTION:
Scratch Pad Register 0.

EXAMPLE:
scratch_pad = (*void)HW_DIGCTL_SCRATCHO.PTR;

Digital Control Scratch Register 1 Description

7.6.33.
Scratch register 1.
HW_DIGCTL_SCRATCH1 0x8001C2A0
Table 173. HW_DIGCTL_SCRATCH1
3(3(2|2}2|2(2|2})2|2|2|2}1f1|1|2)2|2|1j12|2|0O|0O)JO|0O|O|OJO|O|O]|O
1/0(9|8]7|6|5(4]3|2|1|0}9|8|7|6]5|4|3|2)J1|0|9|8]7|6|5[|4]3|2|1|0
PTR
Table 174. HW_DIGCTL_SCRATCH1 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 |PTR RW | 0x0 Scratch pad register.
DESCRIPTION:
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Scratch Pad Register 1.
EXAMPLE:
scratch_pad = (*void)HW_DIGCTL_SCRATCH1.PTR;

7.6.34. Digital Control ARM Cache Register Description
Cache RAM controls.
HW_DIGCTL_ARMCACHE 0x8001C2B0

Table 175. HW_DIGCTL_ARMCACHE

cache_timing = HW_DIGCTL_ARMCACHE.CACHE_SS;
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Table 176. HW_DIGCTL_ARMCACHE Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:10 | RSVD2 RO | 0x0 Reserved.
9:8 CACHE_SS RW | 0x1 Timing Control for 512x32x2 RAMs (Cache).
7:6 RSVD1 RO | 0x0 Reserved.
5:4 DTAG_SS RW | Ox1 Timing Control for 128x22x4 RAM (DTAG).
3:2 RSVDO RO | 0x0 Reserved.
1.0 ITAG_SS RW | 0x1 Timing Control for 64x22x4 RAM (ITAG).
DESCRIPTION:
ARM Cache Control Register.
EXAMPLE:

7.6.35. SigmaTel Copyright Identifier Register Description
Read-only SigmaTel Copyright Identifier Register.
HW_DIGCTL_SGTL 0x8001C300

Table 177. HW_DIGCTL_SGTL

N
N
N
N
N
N

N
N
N

2
312|110

11111

9(8|7]|6

1
5

o
o
o
o
o
o
o
o
o
o

1(1]191]|1
413(2)1|0(9|8]7|6(|5|4]13|2|1|0

COPYRIGHT

Table 178. HW_DIGCTL_SGTL Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31.0

COPYRIGHT

RO

0x6d676953

This read-only bit field contains the four bytes of the
SigmaTel Copyright Identification String.
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DESCRIPTION:

This register provides read-only access to the zero-terminated twelve-byte Sigma-
Tel copyright identification string. This register behaves somewhat differently from
all other APB registers in that it provides different read-back values at its four suc-
cessive SCT bus addresses. The following binary values are read back at
0x8001C300, 0x8001C304, and 0x8001C308 respectively:

0x6d676953 M,G,|,S at 0x8001C300

0x6c655461 L,E,T,A at 0x8001C304

0xO00AEA92d 0x00, Registered Trademark Symbol;, ©, hyphen at 0x8001C308
O0XO00AEA92d 0xBA, 0xDO, I, S at 0x8001C30C

The debugger does a string compare on these 12 successive little endian bytes.
Any chip that reads back these values is either a SigmaTel chip or it is a competitors
chip that is violating SigmaTel registered trademarks and or copyrights.

EXAMPLE:
printf("%s™, (char *)HW_DIGCTL_SGTL_ADDR);

7.6.36. Digital Control Chip Revision Register Description
Read-only chip revision register.
HW_DIGCTL_CHIPID 0x8001C310

Table 179. HW_DIGCTL_CHIPID
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Table 180. HW_DIGCTL_CHIPID Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:16 | PRODUCT_CODE RO | 0x3600 This read-only bit field always reads back the chip ID.
The lower eight bits of the chip ID are constructed from
laser fuse values.
15:8 |RSVD1 RO [ 0x00 Always write zeroes to this bit field.
7:0 REVISION RO [ 0x00 This read-only bit field always reads back the mask
revision level of the chip.
TA1 = 0x0
TA2 = 0x1
TA3/TA3A/1.3 = 0x2
1.4 =0x3
1.5=0x4
B1/2.0 = 0x5
DESCRIPTION:

152 Chapter 7: Digital Control and On-Chip RAM 5-36xx-D1-1.02-050306



SIGMATEL STMP36xx

MIXED-SIGNAL MULTIMEDIA SEMICONDUCTORS

Chip Identification Register.
EXAMPLE:
FormatAndPrintChipID(HW_DIGCTL_CHIPID_PRODUCT_CODE,HW_DIGCTL_CHIPID_REVISION );

DIGCTL XML Revision: 1.79
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8. USB HIGH-SPEED ON-THE-GO (HOST/DEVICE) CONTROLLER

This chapter describes the USB high-speed On-the-Go controller included on the
STMP36xXx. It includes sections on the PIO, DMA, and UTMI interfaces, along with
USB controller flowcharts. Descriptions for programmable registers mentioned in
this chapter can be found in Section 4.9 on page 56, Section 7.6 on page 128,
Section 9.6 on page 169, and Section 31.8 on page 759.

Overview

The STMP36xx includes a Universal Serial Bus (USB) version 2.0 controller capa-
ble of operating as either a USB device or a USB host, as shown in Figure 23. In
addition, it contains supporting circuitry for USB On-the-Go (OTG). The USB con-
troller is used to download digital music data or program code into external memory
and to upload voice recordings from memory to the PC. Program updates can also
be loaded into the flash memory area using the USB interface.

As a host controller, it can enumerate and control USB devices attached to it. Using
the OTG features, it can negotiate with another OTG system to be either the host or
the device in a peer connection.

The USB controller operates either in full-speed mode or high-speed mode.

Refer to the USB Implementer’s Forum website www.usb.org for detailed specifica-
tions and information on the USB protocol, timing and electrical characteristics.

The USB 2.0 controller comprises both a programmed I/O (PI1O) interface and a
DMA interface. Both of these interfaces, as implemented in the ARC (TransDimen-
sion) High-Speed USB core, are designed to meet an ARM Ltd. AMBA Hardware
Bus (AHB). The AHB is used by the USB controller as a slave (PIO register
accesses) and as a master (DMA memory accesses).

The USB 2.0 PHY is fully integrated on-chip and is described in Chapter 9, begin-
ning on page 161. The PHY is controlled over the APBX peripheral bus.

USB Controller Core

The USB controller is an instantiation of the ARC USB controller core. This propri-
etary core, the intellectual property it represents, and the copyrighted documenta-
tion for the core are the property of ARC International. For detailed information
about the controller core, refer to the TD243 USB Host/Peripheral/OTG Controller
Datasheet (http://www.transdimension.com/downloads/index.html).
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Figure 23. USB 2.0 Device Controller Block Diagram
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8.3. USB Programmed I/O (PIO) Target Interface

The PIO interface is on an AHB slave of the TDI controller. It allows the ARM pro-
cessor to access the configuration, control, and status registers. There are identifi-
cation registers for hardware configuration parameters and operational registers for
control and status.

8.4. USB DMA Interface

The DMA is a master AHB interface that allows USB data to be transferred to/from
the system memory. The data in memory is structured to implement a software
framework supported by the controller. For a device controller, this structure is a
link-list interface that consists of queue heads and pointers that are transfer descrip-
tors. The queue head is where transfers are managed. It has status information and
location of the data buffers. The hardware controller's PIO registers enable the
entire data structure, and once USB data is transferred in between the host, the sta-
tus of the transfer is updated in the queue head, with minimal latency to the system.

For a host controller, there is also a link-list interface. It consists of a periodic frame
list and pointers to transfer descriptors. The period frame list is a schedule of trans-
fers. The frame list points to the data buffers through the transfer descriptors. The
hardware controller’s PIO registers enable the data structure and manage the trans-
fers within a USB frame. The period frame list works as a sliding window of host
transfers over time. As each transfer is completed, the status information is updated
in the frame list.

For high-speed USB transmissions, use on-chip RAM (OC-RAM) as the data source
instead of SDRAM. SDRAM does not have the bandwidth needed to supply the
USB DMA engine at the required rate of 60 Mbytes per second (480 MBits/s USB
high-speed bit rate). For full-speed transmissions, the STMP36xx has the bandwidth
to handle the data buffers in SDRAM. However, the queue heads (dQH, as
described in the ARC manual) must be placed in OC-RAM. A design limitation on
burst size does not allow the queue heads to be placed in SDRAM.

8.5. USB UTMI Interface

8.5.1.

8.5.2.

The SigmaTel-developed test mode logic allows the integrated USB PHY to be
exported for standalone use. In addition, the test modes include both digital and
analog loopback tests.

Exporting the PHY

The STMP36xx USB PHY interface can be configured to be a standalone USB PHY.
In this mode, the UTMI interface is exposed on the pins. This mode only supports
two 16-bit unidirectional data buses.

Digital/Analog Loopback Test Mode

Since the UTMI has to operate at high frequencies (480 MHz), it has a capacity to
self-test. A pseudo-random number generator transmits data to the receive path,
and data is compared for validity. In the digital loopback, the data transfer only
resides in the UTMI. It checks for sync, EOP, and bit-stuffing generation and data
integrity. The analog loopback is the same as the digital loopback, but involves the
analog PHY. This allows for checking of the high-speed (HS) and full-speed (FS)
comparators and transmitters.
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8.6. USB Controller Flowcharts
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Figure 24. USB 2.0 Check_USB_Plugged_In Flowchart
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Figure 25. USB 2.0 USB PHY Startup Flowchart
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Figure 26. USB 2.0 PHY PLL Suspend Flowchart
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Figure 27. UTMI Powerdown

160 Chapter 8: USB High-Speed On-the-Go (Host/Device) Controller  5-36xx-D1-1.02-050306



SIGMATEL STMP36xx

MIXED-SIGNAL MULTIMEDIA SEMICONDUCTORS

9. INTEGRATED USB 2.0 PHY

This chapter describes the integrated USB 2.0 full-speed and high-speed PHY
available on the STMP36xx. It includes sections on external signals, the UTMI and
digital circuits, and the analog transceiver. Programmable registers are described in
Section 9.6.

9.1. Overview

The STMP36xx contains an integrated USB 2.0 PHY macrocell capable of connect-
ing to PC host systems at the USB full-speed (FS) rate of 12 Mbits/s or at the USB
2.0 high-speed (HS) rate of 480 Mbits/s. See Figure 28 for a block diagram of the
PHY. The integrated PHY provides a standard UTMI interface. This allows the
STMP36xx to alternatively connect to an external UTMI-compliant USB 2.0 control-

ler chip.
— o
5 N9
AHB Master o = m o
- Bus 9| = =R
On-Chip BUS S| = o2 5
RAM - s | 3 g0
= Ss
AHBSlave |, | 2 g
Bus @ | o i 2
e 4]
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ARM Bridge 4
X
< [ —_
Q
[a)] -
- > UTMI Digital
DP
Digital L~
System PLL 4 -?X X
oF -
Digital || £ & ON
Crystal RX
Oscillator Integrated USB 2.0 PHY
(UTMI Macrocell)

U

Figure 28. USB 2.0 PHY Block Diagram

The following subsections describe the external interfaces, internal interfaces, major
blocks, and programable registers that comprise the integrated USB 2.0 PHY.

9.2. External Signals

« DP, DN: These pins connect directly to a USB device connector.

e Precision Calibration Resistor: This pin connects a 620Q + 1% resistor to
ground. The key on-chip resistor—the 45Q high-speed termination resistor—
contains digitally controlled trimming and calibration circuits to match its
impedance to the external precision resistor for USB 2.0 specification
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compliance in device operation. A 15KQ pulldown on the DP and DN pins allows
for compliance in host operation.

9.3. UTMI and Digital Circuits

9.3.1.

9.3.2.

9.3.3.

9.3.4.

The UTMI provides a 16-bit interface to the USB controller. This interface is clocked
at 30 MHz. There are four parts to the UTMI/digital circuits block: the UTMI block,
the digital transmitter, the digital receiver, and the programmable registers block.

UTMI Block

This block handles the line_state bits, reset buffering, suspend distribution, trans-
ceiver speed selection, and transceiver termination selection. The PLL supplies a
120-MHz signal to all of the digital logic. The UTMI block does a final divide by four
to develop the 30-MHz clock used in the interface.

Digital Transmitter Block

The digital transmitter block receives the 16-bit transmit data from the USB control-
ler, and handles the tx_valid, tx_validh and tx_ready handshake. In addition, it con-
tains the transmit serializer that converts the 16-bit parallel words at 30 MHz to a
single bitstream at 480 Mbit for high-speed or 12 Mbit for full-speed. It does this
while implementing the bit-stuffing algorithm and the NRZI encoder that are used to
remove the DC component from the serial bitstream. The output of this encoder is
sent to the full-speed (FS) or high-speed (HS) drivers in the analog transceiver sec-
tion’s transmitter block.

Digital Receiver Block

The digital receiver block receives the raw serial bitstream either from the HS differ-
ential transceiver or from the FS differential transceiver. The HS input goes to a very
fast DLL that uses one of eight identically spaced phases of the 480-MHz clock to
pick a sample point. As the phase of the USB host transmitter shifts relative to the
local PLL, the receiver section’s HS DLL tracks these changes to give a reliable
sample of the incoming 480-Mbit/s bitstream. Since this sample point shifts relative
to the PLL phase used by the digital logic, a rate-matching elastic buffer is provided
to cross this clock domain boundary. Once the bitstream is in the local clock domain,
an NRZI decoder and bit unstuffer restore the original payload data bitstream and
pass it to a deserializer and holding register. The receive state machine handles the
rx_valid, rx_validh, and handshake with the USB controller. The handshake is not
interlocked, in that there is no rx_ready signal coming from the controller. The con-
troller must take each 16-bit value as presented by the PHY. The receive state
machine provides an rx_active signal to the controller that indicates when it is inside
a valid packet (SYNC detected, etc.).

Programmable Registers Block

The PHY contains four 24 bit programmable registers, which are fully described in
Section 9.6.
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9.4. Analog Transceiver

The analog transceiver section comprises an analog receiver and an analog trans-

mitter, as shown in Figure

29.
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Figure 29. USB 2.0 PHY Analog Transceiver Block Diagram

9.4.1. Analog Receiver

15000Q

150009

The analog receiver comprises five differential receivers and two single-ended
receivers, described below.

9.4.1.1. HS Differential Receiver

The high-speed differential receiver is both a differential analog receiver and thresh-
old comparator. Its output is a one if the differential signal is greater than a 0-V
threshold. Its output is zero otherwise. Its purpose is to discriminate the £ 400-mV
differential voltage resulting from the high-speed drivers current flow into the dual
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450 terminations found on each leg of the differential pair. The envelope or squelch
detector, described below, ensures that the differential signal has sufficient magni-
tude to be valid. The HS differential receiver tolerates up to 500 mV of common
mode offset.

9.4.1.2. Squelch Detector

The squelch detector is a differential analog receiver and threshold comparator. Its
output is a one if the differential magnitude is less than a nominal 100-mV threshold.
Its output is zero otherwise. Its purpose is to invalidate the HS differential receiver
when the incoming signal is simply too low to receive reliably.

9.4.1.3. FS Differential Receiver

The full-speed differential receiver is both a differential analog receiver and thresh-
old comparator. The crossover voltage falls between 1.3 V and 2.0 V. Its output is a
one when the Dp line is above the crossover point and the Dy line is below the
crossover point.

9.4.1.4. HS Disconnect Detector

This host-side function is not used in STMP36xx applications, but is included to
make a complete UTMI macrocell. It is a differential analog receiver and threshold
comparator. Its output is a one if the differential magnitude is greater than a nominal
575-mV threshold. Its output is zero, otherwise.

9.4.1.5. USB Plugged-In Detector

The USB plugged-in detector looks for both Dp and Dy to be high. There is a pair of
large on-chip pullup resistors (200KQ) that hold both Dp and Dy high when the USB
cable is not attached. The USB plugged-in detector signals a zero in this case.

When in device mode, the host/hub interface that is upstream from the STMP36xx
contains a 15KQ pulldown resistor that easily overrides the 200KQ pullup. When
plugged in, at least one signal in the pair will be low, which will force the plugged-in
detector’s output high.

9.4.1.6. Single Ended Dp Receiver

The single ended Dp receiver output is high whenever the Dp input is above its
nominal 1.8-V threshold.

9.4.1.7.  Single Ended Dy Receiver

The single ended Dy receiver output is high whenever the Dy input is above its
nominal 1.8-V threshold.

9.4.2. Analog Transmitter

The analog transmitter comprises two differential drivers: one for high-speed signal-
ing and one for full-speed signaling. It also contains the switchable1.5KQ pullup
resistor.

9.4.2.1. Switchable High-Speed 45Q Termination Resistors

High-speed current mode differential signaling requires good 90Q differential termi-
nation at each end of the USB cable. This results from switching in 45Q terminating
resistors from each signal line to ground at each end of the cable. Because each
signal is parallel terminated with 45Q at each end, each driver sees a 22.5Q load.

164 Chapter 9: Integrated USB 2.0 PHY 5-36xx-D1-1.02-050306



SIGMATEL STMP36xx

MIXED-SIGNAL MULTIMEDIA SEMICONDUCTORS

This is much too low of a load impedance for full-speed signaling levels—hence the
need for switchable high-speed terminating resistors. Switchable trimming resistors
are provided to tune the actual termination resistance of each device, as shown in
Figure 30. The HW_USBPHYTX_TXCAL45DP bit field, for example, allows one of
16 trimming resistor values to be placed in parallel with the 45Q terminator on the
Dp signal. The calibration operation is described in Section 9.4.2.6.

9.4.2.2. Full-Speed Differential Driver

The full-speed differential drivers are essentially “open drain” low-impedance pull-
down devices that are switched in a differential mode for full-speed signaling, i.e.,
either one or the other device is turned on to signal the “J” state or the “K” state.
These drivers are both turned on, simultaneously, for high-speed signaling. This has
the effect of switching in both 45Q terminating resistors. The tx_fs_hiz signal origi-
nates in the digital transmitter section. The hs_term signal that also controls these
drivers comes from the UTMIL.

9.4.2.3. High-Speed Differential Driver

The high-speed differential driver receives a 17.78-mA current from the constant
current source and essentially steers it down either the Dp signal or the Dy, signal or
alternatively to ground. This current will produce approximately a 400-mV drop
across the 22.5Q termination seen by the driver when it is steered onto one of the
signal lines. The approximately 17.78-mA current source is referenced back to the
integrated voltage-band-gap circuit. The Iref, IBias, and V to | circuits are shared
with the integrated battery charger.

9.4.2.4. Switchable 1.5KQ DP Pullup Resistor

The STMP36xx contains a switchable 1.5KQ pullup resistor on the Dp signal. This
resistor is switched on to tell the host/hub controller that a full-speed-capable device
is on the USB cable, powered on, and ready. This resistor is switched off at
power-on reset so the host does not recognize a USB device until processor soft-
ware enables the announcement of a full-speed device.

9.4.2.5. Switchable 15KQ DP Pulldown Resistor

The STMP36xx contains a switchable 15KQ pulldown resistor on both Dp and Dy
signals. This is used in host mode to tell the device controller that a host is present.
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Figure 30. USB 2.0 PHY Transmitter Block Diagram

Table 181 summarizes the response of the PHY analog transmitter to various states
of UTMI input and key transmit/receive state machine states.
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Table 181. USB PHY Terminator States

UTMI

OPMODE | TERM | XCVR | T/R FUNCTION HIZ HIZ

UTMI | UTMI 45 Q 1500Q2

00=Normal

o

HS
FS
FS
CHIRP
CHIRP
DISCONNECT

o

SUSPEND

01=NoDrive

HS
HS
FS
CHIRP
DISCONNECT

POR

10=NoNRZI
NoBitStuff

HS
FS
FS
CHIRP
CHIRP
DISCONNECT

11= Invalid

HS
HS
FS
CHIRP
DISCONNECT

olr|r|o|o]o|r|r|r|r|ojo|lr|r|lo|lo]lo|r|r|r|kFr
Rr|lo|r|o|lolr|o|Oo|r|r|Oor|Oo|r|o|o]lr|o|Oo|r || O
XXX |AIX | A[AD [ O || XX |X|X|AOD|HA}fX|H|OD|OD| 4| X
Rrlir|lRr[Pr|Rr]Fr|Rr|Pr|Rr|o|lolr|r|r|rRr|R]r|Rr|R|+r|O
RrlRr|Rr|Pr|Rr]r|lo|lo|lo|o|r]r|r|Rr|FPr|rR]r|o|o|o|oO|r

9.4.2.6. Resistor Calibration Mode

The analog transmitter section includes a calibration comparator that can monitor
the Dp or Dy voltage, as desired. Setting HW_USBPHY_TX_TXENCAL45DP
selects the Dp signal. The comparator output is visible in
HW_USBPHY_TX_TXCMPOUT_STATUS. To calibrate the 45Q Dp terminator, first
set the field HW_USBPHY_TX_ TXCAL45DP to all ones.

The flowchart in Figure 31 shows how to search for the proper trimming resistor to
calibrate the Dp terminator. In general, follow these steps to perform a similar oper-
ation.

 Put the chip into termination resistor calibration mode for the Dp terminator.

« Start with the largest value of trimming select, i.e., all ones.

« Make several precise minimum delay calculations to allow the mixed signal
components to stabilize.

e The comparator output is sampled and then checked. If the comparator has not
tripped, reduce the value of the trimming select field and try again. Repeat these
steps until the trip point is reached.
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While the flowchart in Figure 31 shows how to calibrate the Dp terminator, calibra-
tion of the Dy terminator is accomplished in a similar manner, substituting *DN bit
fields for *DP bit fields.

Note: The TXCAL45DP and TXCAL45DN bit fields are represented in the register
description for HW_USBPHY_TX as 5-bit fields. However, the flowchart indicates
and uses only four bits, which is correct for the STMP36xx. For resistor calibration
on the STMP36xx, the most significant bit (5th bit) should always be 0, else an alias-
ing effect will occur.

Set HW_USBPHY_CTRL_SFTRST=0
Set HW_USBPHY_CTRL_CLKGATE=0

+

Power up for calibration.

Set HW_USBPHY_PWD_TXPWDVBG=0
Set HW_USBPHY_PWD_TXPWDV2I=0
Set HW_USBPHY_PWD_TXPWDIBIAS=0
Set HW_USBPHY_PWD_TXPWDFS=0
Set HW_USBPHY_PWD_TXPWDCOMP=0

Il

Set HW_USBPHY_TX_TXCAL45DP=1111
Set HW_USBPHY_TX_TXENCAL45DP=1

I

Allow 1.5 ps (45 30-MHz cycles) for analog
circuitry to stabilize.

|

Set HW_USBPHY_TX_TXCALIBRATE=1

Allow 1 ps (30 30-MHz cycles) for analog
circuitry to stabilize.

3

Set HW_USBPHY_TX_TXCALIBRATE=0 Decrement HW_USBPHY_TX_TXCAL45DP

HW_USBPHY_TX~
CMPOUT_STATUS ==
1?

HW_USBPHY_TX_
TXCAL45DP == 00002

Set HW_USBPHY_TX_TXENCAL45DP=0

-
HW_USBPHY_TX_PWD = TXPWDCOMP | TXPWDFS
for normal operation.

Figure 31. 45Q Calibration Flowchart
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9.5. Behavior During Reset

A soft reset (SFTRST) can take multiple clock periods to complete, so do NOT set
CLKGATE when setting SFTRST. The reset process gates the clocks automatically.
See Section 33.4.10, “Correct Way to Soft Reset a Block” on page 805 for additional
information on using the SFTRST and CLKGATE bit fields.

9.6. Programmable Registers

The USB 2.0 integrated PHY contains the following directly programmable registers.

9.6.1. USB PHY Power-Down Register Description

The USB PHY Power-Down Register provides overall control of the PHY power
state.

HW_USBPHY_PWD 0x8007c000

HW_USBPHY_PWD_SET 0x8007c004

HW_USBPHY_PWD_CLR 0x8007c008

HW_USBPHY_PWD_TOG 0x8007c00C

Table 182. HW_USBPHY_PWD

313(2(2]2 2(212|2|2|2]|1|1 1j1j1j1|1J1|1|0]|O0 ojo0|0]O 0|0
1/0(9(8]7|6|5(4]3|2]|1 9/8|7|6]5(4(3|211|0|9|8])7|6|5|4])3|2|1|0
I a2 )
o <EE1Z| & [Z]8]T]<]|e o o
a) Elalsw| o [8212m|A &) a
> selelg| 2 Q1A S > >
% =zl 2123 e 4
7 s al o 2RISR 7 7
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Table 183. HW_USBPHY_PWD Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:21 | RSRVD3 RO | 0x0 Reserved
20 RXPWDRX RW | Ox1 Set to one to power down the entire USB PHY
receiver block, except for the full-speed differential
receiver. Set to zero for normal operation.
19 RXPWDDIFF RW | 0x1 Set to one to power down the USB high-speed
differential receiver. Set to zero for normal operation.
18 RXPWD1PT1 RW | 0x1 Set to one to power down the USB full-speed
differential receiver. Set to zero for normal operation.
17 RXPWDENV RW | 0x1 Set to one to power down the USB high-speed
receiver envelope detector (squelch signal). Set to
zero for normal operation.
16:15 | RSRVD2 RO | 0x0 Reserved
14 TXPWDCOMP RW | 0x1 Set to one to power down the USB PHY transmit
calibration comparator. Set to zero during calibration,
and set to one after calibration is complete.
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Table 183. HW_USBPHY_PWD Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

13

TXPWDVBG

RW

0ox1

Set to one to power down the USB PHY transmit
voltage bandgap buffer amplifier, as well as the V-to-I
converter and the current mirror. Note that these
circuits are shared with the battery charge circuit.
Setting this to one will not power down these circuits,
unless the corresponding bit in the battery charger is
also set for power down. Set to zero for normal
operation and for calibration.

12

TXPWDV2I

RW

0x1

Set to one to power down the USB PHY transmit V-to-
| converter and the current mirror.

Note these circuits are shared with the battery charge
circuit. Setting this to one will not power down these
circuits, unless the corresponding bit in the battery
charger is also set for power down. Set to zero for
normal operation and for calibration.

11

TXPWDIBIAS

RW

Ox1

Set to one to power down the USB PHY current bias
block for the transmitter. This bit should only be set
when the USB is in suspend mode. This effectively
powers down the entire USB transmit path. Note these
circuits are shared with the battery charge circuit.
Setting this to one will not power down these circuits,
unless the corresponding bit in the battery charger is
also set for power down. Set to zero for normal
operation and for calibration.

10

TXPWDFS

RW

0x1

Set to one to power down the USB full-speed drivers.
This turns off the current starvation sources and puts
the drivers into high-Z output. Set to zero during
calibration and set to one after calibration is complete.

9:5

RSRVD1

RO

0x0

Reserved

4:0

RSRVDO

RO

0x0

Reserved

DESCRIPTION:
Empty Description.
EXAMPLE:

Empty Example.

9.6.2. USB PHY Transmitter Control Register Description

The USB PHY Transmitter Control Register handles the transmit calibration controls
and other transmit controls.

HW_USBPHY_TX

0x8007c010

HW_USBPHY_TX_SET 0x8007c014
HW_USBPHY_TX_CLR 0x8007c018
HW_USBPHY_TX_TOG 0x8007c01C
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STMP36Xxx

Table 184. HW_USBPHY_TX
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RSRVD6

TXCMPOUT_STATUS|| w
RSRVD5
TXENCAL45DP

TXCAL45DP

RSRVD3
TXENCAL45DN
TXCAL45DN
TXCALIBRATE
RSRVD1

Table 185. HW_USBPHY_TX Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:24

RSRVD6

RO

0x0

Reserved

23

TXCMPOUT_STATUS

RW

0x0

The calibration comparator output is latched to this
bit. This bit should be erased for every new calibration.
This bit can be set to zero or set to one by normal write
from the CPU. In addition, it is loaded with the state of
the calibration comparator's output whenever
HW_USBPHY_TXCALIBRATE is set to one. It
continously copies the comparator to this bit as long
TXCALIBRATE is setto one, i.e., when TXCALIBRATE
is one, writing to this bit has no effect.

22

RSRVD5

RO

0x0

Reserved

21

TXENCAL45DP

RW

0x0

Set to one for time during compare of the 45-Ohm DP
termination resistor to the reference resistor. This bit
should be set to one each time a new value of
HW_USBPHY_TX_TXCAL45DP is set in order to
compare the resulting resistance. NOTE: Only one of
the following bits can be set to one for any calibration
operation: HW_USBPHY_TX_TXENCAL45DN or
HW_USBPHY_TX_ TXENCALA45DP. Set to zero when
the DP calibration is completed. The result of the
comparison can be seen in
HW_USBPHY_TX_TXCMPOUT.

20:16

TXCAL45DP

RW

0x6

Decode to select a 45-Ohm resistance to the DP
output pin. Maximum resistance = 0000. Resistance is
centered by design at 0110. Perform calibration routine
by initially setting to 1111 and counting down until
comparator trips. Note that while this field is 5 bits, the
msb is not used on the STMP360xx and should be 0.

15:14

RSRVD3

RO

0x0

Reserved
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Table 185. HW_USBPHY_TX Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

13 TXENCAL45DN RW | 0x0 Set to one for time during compare of the 45-Ohm DN
termination resistor to the reference resistor. This bit
should be set to one each time a new value of
HW_USBPHY_TX_ TXCAL45DP is set in order to
compare the resulting resistance. NOTE: Only one of
the following bits can be set to one for any calibration
operation: HW_USBPHY_TX_TXENCAL45DN or
HW_USBPHY_TX_TXENCAL45DP. Set to zero when
the DP calibration is completed. The result of the
comparison can be seen in
HW_USBPHY_TX_TXCMPOUT.

12:8 | TXCAL45DN RW | Ox6 Decode to select a 45 Ohm resistance to the DN
output pin. Maximum resistance = 0000. Resistance is
centered by design at 0110. Perform calibration routine
by initially setting to 1111 and counting down until
comparator trips. Note that while this field is 5 bits, the
msb is not used on the STMP360xx and should be 0.

7 TXCALIBRATE RW | 0x0 Set to one to effect calibration of any of the three
precision resistances and set back to zero to read the
results of calibration in
HW_USBPHY_TX_TXCMPOUT. When set to one, it
causes the calibration comparator output to
continously update the state of
HW_USBPHY_TX_TXCMPOUT. Set to zero for
normal operation.

NOTE: Only one of the following bits can be set to
one for any calibration operation:
HW_USBPHY_TX_TXENCAL45DN or
HW_USBPHY_TX_TXENCAL45DP.

6:0 RSRVD1 RO | 0x0 Reserved

DESCRIPTION:
Empty Description.
EXAMPLE:
Empty Example.

9.6.3. USB PHY Receiver Control Register Description
The USB PHY Receiver Control Register handles receive path controls.

HW_USBPHY_RX  0x8007c020

HW_USBPHY_RX_SET 0x8007c024
HW_USBPHY_RX_CLR 0x8007c028
HW_USBPHY_RX_TOG 0x8007c02C
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Table 186. HW_USBPHY_RX

3|13(|2|212|2|2|2)2|2|2|2)1|1|1|11|1|{2|{2py2f2|jO|jO}jO|O|O|OJO|0O|0O]|O
1/{0|9|8}7|6|5|4}3|2|1|0}9|8|7|6]5|4|3|211|/0|9|87|6|5(4]3|2|1]|0
(9] L)
0 2 ™ < - o o -
a) g a} a) o) < a} a
> > > > > z > <
14 P (4 x 4 o] 4 >
) a 0 n ) O 0 zZ
24 < hd 4 4 n 4 w
[ad [a)
Table 187. HW_USBPHY_RX Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:23 | RSRVD5 RO [0x0 Reserved
22 RXDBYPASS RW | 0x0 Set to one to use the output of the DP single-ended
receiver in place of the full-speed differential receiver.
This test mode is intended for lab use only. Set to zero
for normal operation.
21:16 | RSRVD3 RO [0x0 Reserved
15:8 |RSRVD4 RO | 0x0 Reserved
7:6 RSRVD1 RO | 0x0 Reserved
54 DISCONADJ RW | Ox0 The DISCONADJ field adjusts the trip point for the
disconnect detector.
Trip Level Voltage 0.57500 V = 0000.
Trip Level Voltage 0.56875 V = 0001.
Trip Level Voltage 0.58125 V = 0010.
Trip Level Voltage 0.58750 V = 0011.
Reserved = 01XX.
Reserved = 1XXX.
3:2 RSRVDO RO | 0x0 Reserved
1:0 ENVADJ RW | 0x0 The ENVADJ field adjusts the trip point for the
envelope detector.
Trip Level Voltage 0.10000 V = 0000.
Trip Level Voltage 0.10625 V = 0001.
Trip Level Voltage 0.11225 V = 0010.
Trip Level Voltage 0.12500 V = 0011.
Reserved = 01XX.
Reserved = 1XXX.

DESCRIPTION:
Empty Description.
EXAMPLE:

Empty Example.

9.6.4. USB PHY General Control Register Description

The USB PHY General Control Register handles OTG and host controls. This regis-
ter also includes interrupt enables and connectivity detect enables and results.

HW_USBPHY_CTRL 0x8007c030
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HW_USBPHY_CTRL_SET 0x8007c034
HW_USBPHY_CTRL_CLR 0x8007c038
HW_USBPHY_CTRL_TOG 0x8007c03C

Table 188. HW_USBPHY_CTRL

3|3|2|2})2|2(2|2)2|2|2|2)1|1|1|1}2f1|1f{2y1j2|j0|j0]jOo|jO|0O|O}JO|O|O]|O

110(9|8})7|6|5(4]})3|2|1|019|8|7|6]5(4|3|2})1|0]9 716|5(4])3|2(|1]|0

N - |& =

e O 7z oS

s Lll_J = W =10 [ [X

w & & O = Hinia|o

- L [Te) = o |- N Q|- |Z|=Z x
0 = o Ial | o | ) Z w0

< w|s a = 1alE |9 |<

X |p |9 > > > |6 510 |T

a 3 9 22X el x |3Z25|alo

L% |0 ) 20 ln|le| B |Z|0 = |1q

o || 2 Wl |2 ¢ |&|0|%|O

x O = | |n |&
= x =z win |= (@) [92]
D 29 L [ e g I |
=z Z|n |W = |Z
(I wio |
T
Table 189. HW_USBPHY_CTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 SFTRST RW | 0x1 Writing a one to this bit will soft-reset the
HW_USBPHY_PWD, HW_USBPHY_TX,
HW_USBPHY_RX, and HW_USBPHY_CTRL
registers.

30 CLKGATE RW | Ox1 Gate UTMI Clocks. Set to 1 to gate clocks. Set to O for
running clocks. Set this to save power while the USB is
not actively being used. Configuration state is kept
while the clock is gated.

29 UTMI_SUSPENDM RO | 0x0 Used by the PHY to indicate a powered-down state. If
all the power-down bits in the HW_USBPHY_PWD are
enabled, UTMI_SUSPENDM will be 0, otherwise 1.
UTMI_SUSPENDM is negative logic, as required by
the UTMI specification.

28:11 | RSRVD5 RO | 0x0 Reserved

10 RESUME_IRQ RW | 0x0 Indicates that the host is sending a wake-up after
suspend. It is reset by software by writing a zero to the
bit position or by writing a one to the SCT clear
address space.

9 ENIRQRESUMEDETECT RW | 0x0 Enables interrupt for detection of a non-J state on the
USB line. This should only be enabled after the device
has entered suspend mode.

8 RSRVD3 RO | 0x0 Reserved

7 ENOTGIDDETECT RW | Ox0 Enables circuit to detect resistance of MiniAB ID pin.

6:5 RSRVD2 RO | 0x0 Reserved

4 ENDEVPLUGINDETECT RW | 0x0 For device mode, enables 200-KOhm pullups for
detecting connectivity to host.
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Table 189. HW_USBPHY_CTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

3 HOSTDISCONDETECT_IRQ |RW |0x0 Indicates that the device has disconnected in high-
speed mode.

It is reset by software by writing a zero to the bit
position or by writing a one to the SCT clear address
space.

2 ENIRQHOSTDISCON RW | 0x0 Enables interrupt for detection of disconnection to
device when in high-speed host mode. This should be
enabled after ENDEVPLUGINDETECT is enabled.

1 ENHOSTDISCONDETECT RW | 0x0 For host mode, enables high-speed disconnect
detector. This signal allows the override of enabling the
detection, which is normally done in the UTMI
controller. The UTMI controller will enable this circuit
whenever the host sends a start-of-frame packet.

0 ENHSPRECHARGEXMIT RW | 0x1 Set to one to enable the high-speed transmit
precharge circuit .

DESCRIPTION:
Empty Description.
EXAMPLE:
Empty Example.

9.6.5. USB PHY Status Register Description
The USB PHY Status Register holds results of IRQ and other detects.
HW_USBPHY_STATUS 0x8007c040

Table 190. HW_USBPHY_STATUS
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Table 191. HW_USBPHY_STATUS Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:11 | RSRVD6 RO | 0x0 Reserved
10 RESUME_STATUS RO [ 0x0 Indicates that the host is sending a wake-up after
suspend and has triggered an interrupt.
RSRVD5 RO | 0x0 Reserved
OTGID_STATUS RW | 0x0 Indicates the results of ID pin on MiniAB plug. False
(0) is when ID resistance is less than Ra_Plug_ID, thus
indicating Host (A) side. True (1) is when ID resistance
is greater than Rb_Plug_ID, thus indicating Device (B)
side.
7 RSRVD4 RO | 0x0 Reserved
6 DEVPLUGIN_STATUS RO | 0x0 Indicates that the device has been connected on the
D plus and D minus lines.
54 RSRVD3 RO | 0x0 Reserved
3 HOSTDISCONDETECT_STAT |RO [0x0 Indicates that the device has disconnected while in
us high-speed host mode.
2:0 RSRVD2 RO | 0x0 Reserved
DESCRIPTION:

Empty Description.

EXAMPLE:

Empty Example.

9.6.6. USB PHY Debug Register Description
This register is used to debug the USB PHY.

HW_USBPHY_DEBUG 0x8007c050

HW_USBPHY_DEBUG_SET 0x8007c054
HW_USBPHY_DEBUG_CLR 0x8007c058
HW_USBPHY_DEBUG_TOG 0x8007c05C

Table 192. HW_USBPHY_DEBUG
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Table 193. HW_USBPHY_DEBUG Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 RSRVD5 RO | 0x0 Reserved

30 CLKGATE RW | 0x1 Gate Test Clocks. Set to 1 to gate clocks. Set to O for
running clocks. Set this to save power while the USB is
not actively being used. Configuration state is kept
while the clock is gated.

29 RSRVD4 RO | 0x0 Reserved

28:25 | SQUELCHRESETLENGTH RW | Oxf Duration of RESET in terms of the number of 480-
MHz cycles.

24 ENSQUELCHRESET RW | 0x1 Set bit to allow squelch to reset high-speed receive.

23:21 |RSRVD3 RO | 0x0 Reserved

20:16 | SQUELCHRESETCOUNT RW | 0x18 Delay in between the detection of squelch to the reset
of high-speed receive.

15:13 | RSRVD2 RO | 0x0 Reserved

12 ENTX2RXCOUNT RW | 0x0 Set bit to allow a count down to transistion in between
TX and RX.

11:8 | TX2RXCOUNT RW | 0x0 Delay in between end of transmit to the begin of
receive. This is a Johnson count value; thus, it will
count to 8.

7:6 RSRVD1 RO | 0x0 Reserved

5:4 ENHSTPULLDOWN RW | 0x0 Set bit 5 to 1 to override the ARC control of the D plus
15KOhm pulldown. Set bit 4 to 1 to override the ARC
control of the D minus 15KOhm pulldown. Set to 0 to
disable.

3:2 HSTPULLDOWN RW | 0x0 Set bit 3 to 1 to pull down 15KOhm on D plus line. Set
bit 2 to 1 to pull down 15KOhm on D minus line. Set to
0 to disable.

1 DEBUG_INTERFACE_HOLD |RW |0x0 Use holding registers to assist in timing for external
UTMI interface .

0 OTGIDPIOLOCK RW | Ox0 Once OTG ID from

HW_USBPHY_STATUS.OTGID_STATUS, use this to
hold the value. This is to save power for the
comparators that are used to determine the ID status.

DESCRIPTION:
Empty Description.
EXAMPLE:

Empty Example.

9.6.7. UTMI Debug Status Register 0 Description
The UTMI Debug Status Register 0 holds results of running counters of error cases.
HW_USBPHY_DEBUGO_STATUS 0x8007c060
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Table 194. HW_USBPHY_DEBUGO_STATUS
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Table 195. HW_USBPHY_DEBUGO_STATUS Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:26 | SQUELCH_COUNT RO [0x0 Running count of the squelch reset instead of normal
end for high-speed receive.
25:16 | UTMI_RXERROR_FAIL_COU |RO |0x0 Running count of the UTMI_RXERROR.
NT
15:0 |LOOP_BACK_FAIL_COUNT |RO |0x900d Running count of the failed pseudo-random generator
loopback.
DESCRIPTION:
Empty Description.
EXAMPLE:

Empty Example.

9.6.8. UTMI Debug Status Register 1 Description

The UTMI Debug Status Register 1 holds the observation of UTMI_TX_DATA and
UTMI_RX_DATA.

HW_USBPHY_DEBUG1_STATUS 0x8007c070

Table 196. HW_USBPHY_DEBUG1_STATUS

N
N
N
N
N
N
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UTMI_TX_DATA
UTMI_RX_DATA
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Table 197. HW_USBPHY_DEBUG1_STATUS Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:16 | UTMI_TX_DATA RO | 0x0 Snapshot of the UTMI transmit data bus.
15:0 |UTMI_RX DATA RO | 0x0 Snapshot of the UTMI receive data bus.
DESCRIPTION:
Empty Description.
EXAMPLE:

Empty Example.

9.6.9. UTMI Debug Status Register 2 Description
The UTMI Debug Status Register 2 holds the observation of the UTMI pins.
HW_USBPHY_DEBUG2_STATUS 0x8007c080

Table 198. HW_USBPHY_DEBUG2_STATUS
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Table 199. HW_USBPHY_DEBUG2_STATUS Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:23 | RSRVD1 RO | 0x0 Reserved
22 UTMI_TXVALIDH RO [0x0 Snapshot of the UTMI TXVALIDH signal.
21 UTMI_TXVALID RO [ 0x0 Snapshot of the UTMI TXVALID signal.
20 UTMI_TERMSELECT RO | 0x0 Snapshot of the UTMI TERM SELECT signal.
19:18 | UTMI_XCVRSELECT RO [0x0 Snapshot of the UTMI XCVR SELECT signal.
17:16 | UTMI_OPMODE RO | 0x0 Snapshot of the UTMI OPMODE bus.
15:8 |RSRVDO RO | 0x0 Reserved
7:6 UTMI_LINESTATE RO | 0x0 Snapshot of the UTMI LINESTATE bus.
5 UTMI_SUSPENDM RO | 0x0 Snapshot of the UTMI SUSPENDM signal.
4 UTMI_RXVALIDH RO [ 0x0 Snapshot of the UTMI RXVALIDH signal.
3 UTMI_RXVALID RO [0x0 Snapshot of the UTMI RXVALID signal.
2 UTMI_RXACTIVE RO | 0x0 Snapshot of the UTMI RXACTIVE signal.
1 UTMI_RXERROR RO [ 0x0 Snapshot of the UTMI RXERROR signal.
0 UTMI_TXREADY RO [0x0 Snapshot of the UTMI TXREADY signal.
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DESCRIPTION:
Empty Description.
EXAMPLE:
Empty Example.

9.6.10. UTMI Debug Status Register 3 Description

The UTMI Debug Status Register 3 holds the observation of internal state machines
of the High Speed Receive. This includes the unstuff counter, main FSM, bit
counter, squelch-detect FSM, and bit-start FSM.

HW_USBPHY_DEBUG3_STATUS 0x8007c090

Table 200. HW_USBPHY_DEBUG3_STATUS
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Table 201. HW_USBPHY_DEBUG3_STATUS Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31 RSRVD2 RO | 0x0 Reserved
30:28 |B_CNT_FSM RO | 0x0 Snapshot of the state machine that determines of the
count starts at O or 1 after the completion of SYNC.
27:26 | RSRVD1 RO | 0x0 Reserved
25:23 | SQ_UNLOCK_FSM RO | 0x0 Snapshot of the state machine that detects the
removal of squelch and waits for the last transfer to
complete.
22 RSRVDO RO | 0x0 Reserved
21:12 | BIT_CNT RO | 0x0 Snapshot of the bit counter that resets at the end of
SYNC and allows the other FSM to know the byte
alignment.
11:8 |MAIN_HS_RX_FSM RO | 0x0 Snapshot of the main high-speed FSM.
7:0 UNSTUFF_BIT_CNT RO [ 0x0 Snapshot of the unstuff bit counter.
DESCRIPTION:
Empty Description.
EXAMPLE:

Empty Example.
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9.6.11. UTMI Debug Status Register 4 Description

The UTMI Debug Status Register 4 holds the observation of internal state machines
of the high-speed receive. This includes the byte FSM and FIFO-send FSM.

HW_USBPHY_DEBUG4_STATUS 0x8007c0a0

Table 202. HW_USBPHY_DEBUG4_STATUS
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Table 203. HW_USBPHY_DEBUG4_STATUS Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:29 | RSRVD1 RO | 0x0 Reserved
28:16 | BYTE_FSM RO | 0x0 Snapshot of the state machine that determines the
number of bytes extracted from the data stream.
15:14 | RSRVDO RO | 0x0 Reserved
13:0 |SND_FSM RO | 0x0 Snapshot of the state machine that controls the
byte/word transfer to the FIFO.

DESCRIPTION:
Empty Description.
EXAMPLE:

Empty Example.

9.6.12. UTMI Debug Status Register 5 Description

The UTMI Debug Status Register 5 holds the observation of internal state machines

of the high-speed transmit. This includes the byte FSM and FIFO-send FSM.

HW_USBPHY_DEBUG5_STATUS 0x8007c0b0

Table 204. HW_USBPHY_DEBUG5_STATUS
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Table 205. HW_USBPHY_DEBUG5_STATUS Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:28 | RSRVD4 RO | 0x0 Reserved

27:24 | MAIN_FSM RO | 0x0 Snapshot of the main state machine that determines
start of transmission.

23:22 | RSRVD3 RO | 0x0 Reserved

21:16 | SYNC_FSM RO [ 0x0 Snapshot of the state machine that controls the
transmit of SYNC.

15 RSRVD2 RO | 0x0 Reserved

14:12 | PRECHARGE_FSM RO | 0x0 Snapshot of the state machine that controls the
transmit of PRECHARGE.

11 RSRVD1 RO | 0x0 Reserved

14:12 | SHIFT_FSM RO | 0x0 Snapshot of the state machine that controls the
loading of the shift register.

75 RSRVDO RO | 0x0 Reserved

4.0 SOF_FSM RO [0x0 Snapshot of the state machine that controls the long
transmission of the EOP for SOF.

Empty Example.

9.6.13.

DESCRIPTION:
Empty Description.
EXAMPLE:

UTMI Debug Status Register 6 Description

The UTMI Debug Status Register 6 holds the observation of internal state machines
of the high-speed transmit. This includes the first EOP FSM and EOP FSM.

HW_USBPHY_DEBUG6_STATUS 0x8007c0c0

Table 206. HW_USBPHY_DEBUG6_STATUS
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Table 207. HW_USBPHY_DEBUG6_STATUS Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:11 | RSRVDO

RO | 0x0 Reserved
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Table 207. HW_USBPHY_DEBUG6_STATUS Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

10:8 |FIRST_EOP_FSM RO | 0x0 Snapshot of the state machine that determines
transition of data to eop.

7.0 EOP_FSM RO [ 0x0 Snapshot of the state machine that controls the
transmit of EOP.

DESCRIPTION:
Empty Description.
EXAMPLE:
Empty Example.

9.6.14. UTMI Debug Status Register 7 Description

The UTMI Debug Status Register 7 holds the observation of internal state machines
of the full-speed receive. This includes the first EOP FSM, main FSM, FIFO control
FSM, load FIFO FSM, unstuff count, bit count, first data FSM, and EOP FSM.

HW_USBPHY_DEBUG7_STATUS 0x8007c0d0

Table 208. HW_USBPHY_DEBUG7_STATUS
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Table 209. HW_USBPHY_DEBUG7_STATUS Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:30 | RSRVD3 RO | 0x0 Reserved

29:28 | FIRST_DATA_FSM RO | 0x0 Snapshot of the state machine that determines

transition of sync to data.

27:24 | BIT_CNT RO | 0x0 Snapshot of the bit count.

23 RSRVD2 RO | 0x0 Reserved

22:20 | UNSTUFF_CNT RO [0x0 Snapshot of the unstuff bit count.

19:18 | RSRVD1 RO | 0x0 Reserved

17:16 |LD_FSM RO | 0x0 Snapshot of the FIFO load FSM.

15:14 | RSRVDO RO | 0x0 Reserved

13:8 |FIFO_FSM RO | 0x0 Snapshot of the FIFO FSM.

74 MAIN_FSM RO [ 0x0 Snapshot of the main FSM.

3.0 EOP_FSM RO [0x0 Snapshot of the transmission of EOP FSM.
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Empty Example.

DESCRIPTION:
Empty Description.

EXAMPLE:

9.6.15. UTMI Debug Status Register 8 Description
The UTMI Debug Status Register 8 holds the observation of internal state machines
of the full-speed transmit and SIE state machines. This includes the full-speed main
transmit FSM, full-speed shift FSM, receive SIE FSM, and transmit SIE FSM.
HW_USBPHY_DEBUGS8_STATUS 0x8007c0e0
Table 210. HW_USBPHY_DEBUGS8_ STATUS
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Table 211. HW_USBPHY_DEBUGS8_STATUS Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | RX_SIE_FSM RO | 0x0 Snapshot of the SIE RX FSM.
27:24 | TX_SIE_FSM RO | 0x0 Snapshot of the SIE TX FSM.
23:10 | RSRVD2 RO | 0x0 Reserved
9:8 SHIFT_FSM RO | 0x0 Snapshot of the transmit shift FSM.
7 RSRVD1 RO | 0x0 Reserved
6:0 FS _TX MAIN_FSM RO | 0x0 Snapshot of the FIFO load FSM.
DESCRIPTION:

Empty Example.

Empty Description.

EXAMPLE:

USBPHY XML Revision: 1.54
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10. AHB-TO-APBH BRIDGE WITH DMA

This chapter describes the AHB-to-APBH bridge on the STMP36xx, along with its
central DMA function and implementation examples. Programmable registers are
described in Section 10.5.

10.1. Overview

The AHB-to-APBH bridge provides the STMP36xx with an inexpensive peripheral
attachment bus running on the AHB’s HCLK. (The “H” in APBH denotes that the
APBH is synchronous to HCLK, as compared to APBX, which runs on the crystal-
derived XCLK.)

As shown in Figure 32, the AHB-to-APBH bridge includes the AHB-to-APB PIO
bridge for memory-mapped 1/O to the APB devices, as well as a central DMA facility
for devices on this bus and a vectored interrupt controller for the ARM926 core.
Each one of the APB peripherals, including the vectored interrupt controller, are
documented in their own chapters elsewhere in this document.

< AHB >
A A

\ J Y

AHB SLAVE AHB MASTER

;

AHB-to-APBH DMA

A

:

APBH MASTER

\/

AHB-to-APBH BRIDGE

Interrupt Collector | <> ATA _NANDO
- I

SPI/SDIO/MS i ATA_NAND1
-

HWECC e ATA_NAND2

MEMCPY -« > ATA_NAND3

Figure 32. AHB-to-APBH Bridge DMA Block Diagram
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The DMA controller uses the APBH bus to transfer read and write data to and from
each peripheral. There is no separate DMA bus for these devices. Contention
between the DMA's use of the APBH bus and the AHB-to-APB bridge functions’ use
of the APBH is mediated by internal arbitration logic. For contention between these
two units, the DMA is favored and the AHB slave will report “not ready” via its
HREADY output until the bridge transfer can complete. The arbiter tracks repeated
lockouts and inverts the priority, guaranteeing the CPU every fourth transfer on the
APB.

10.2. AHBH DMA

The DMA supports eight channels of DMA services, as shown in Table 212. The
shared DMA resource allows each independent channel to follow a simple chained
command list. Command chains are built up using the general structure, as shown
in Figure 33.

Table 212. APBH DMA Channel Assignments

APBH DMA CHANNEL # USAGE
Hardware ECC Controller

SPI/SDIO/MS Controller

Memory Copy Source

Memory Copy Destination

ATA_NAND_DEVICEO

ATA_NAND_DEVICE1

ATA_NAND_DEVICE2

~N|([o o |~ |w (N |+ |O

ATA_NAND_DEVICE3

A single command structure or channel command word specifies a number of oper-
ations to be performed by the DMA in support of a given device. Thus, the CPU can
set up large units of work, chaining together many DMA channel command words,
pass them off to the DMA, and have no further concern for the device until the DMA
completion interrupt occurs. The goal here, as with the entire design of the
STMP36xX, is to have enough intelligence in the DMA and the devices to keep the
interrupt frequency from any device below 1-kHz (arrival intervals longer than one
ms).

Thus, a single command structure can issue 32-bit PIO write operations to key reg-
isters in the associated device using the same APB bus and controls that it uses to
write DMA data bytes to the device.

For example, this allows a chain of operations to be issued to the ATANAND control-
ler to send NAND command bytes, address bytes, and data transfers where the
command and address structure is completely under software control, but the
administration of that transfer is handled autonomously by the DMA.

Each DMA structure can have from 0 to 15 PIO words appended to it. The #PIO-
WORD:s field, if non-zero, instructs the DMA engine to copy these words to the APB,
beginning at PADDR = 0x0000 and incrementing its PADDR for each cycle.
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STMP36Xxx

During these operations, the DMA drives PSEL corresponding to the device associ-
ated to the DMA channel. The PSEL-to-DMA channel association is defined at syn-
thesis time in the STMP36xx. Subsequent generations might choose to implement
selectable associations for limited cases.

The DMA master only generates normal write transfers to the APBH. It does not
generate SCT set, clear, or toggle transfers.

word 0

word 1

word 2

word 3-n

NEXTCMDADDR
[0} o) >
-
g | BESsi |2
g o605z £
XFER_COUNT 3 glzlslaglg| =
O <|< Z|T| S
o | E33%380° o
< |
= §m§:2§ ©
(&) =z
BUFFER ADDRESS
PIOWORD

Figure 33. AHB-to-APBH Bridge DMA Channel Command Structure

Once any requested PIO words have been transferred to the peripheral, the DMA
examines the two-bit command field in the channel command structure. Table 213
shows the four commands implemented by the DMA.

Table 213. APBH DMA Commands

DMA
COMMAND

USAGE

00

NO_DMA_XFER. Perform any requested PIO word transfers, but
terminate command before any DMA transfer.

01

DMA_WRITE. Perform any requested PIO word transfers, then perform
a DMA transfer from the peripheral for the specified number of bytes.

10

DMA_READ. Perform any requested PIO word transfers and then
perform a DMA transfer to the peripheral for the specified number of
bytes.

11

DMA_SENSE. Perform any requested P1O word transfers, then perform
a conditional branch to the next chained device. Follow the
NEXTCMD_ADDR pointer if the peripheral sense is false. Follow the
BUFFER_ADDRESS as a chain pointer if the peripheral sense line is
true.

This command becomes a no-operation for any channel other than a
GPMI channel.

DMA_WRITE operations copy data bytes to system memory (on-chip RAM or
SDRAM) from the associated peripheral. Each peripheral has a target PADDR value
that it expects to receive DMA bytes. This association is synthesized in the DMA.
The DMA_WRITE transfer uses the BUFFER_ADDDRESS word in the command
structure to point to the beginning byte to write data from the peripheral.
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DMA_READ operations copy data bytes to the APB peripheral from system mem-
ory. The DMA engine contains a shared byte aligner that aligns bytes from system
memory to or from the peripherals. Peripherals always assume little-endian-aligned
data arrives or departs on their 32-bit APB. The DMA_READ transfer uses the
BUFFER_ADDRESS word in the command structure to point to the DMA data
buffer to be read by the DMA_READ command.

The NO_DMA_ XFER command is used to write PIO words to a device without per-
forming any DMA data byte transfers. This command is useful in such applications
as activating the ATANAND devices CHECKSTATUS operation. The check status
command in the ATANAND peripheral reads a status byte from the NAND device,
performs an XOR and MASK against an expected value supplied as part of the PIO
transfer. Once the read check completes (see Section 10.3.2), the NO_DMA_XFER
command completes. The result in the peripheral is that its PSENSE line is driven
by the results of the comparison. The sense flip-flop is only updated by CHECKSTA-
TUS for the device that is executed. At some future point, the chain contains a DMA
command structure with the fourth and final command value, i.e., the DMA_SENSE
command.

As each DMA command completes, it triggers the DMA to load the next DMA com-
mand structure in the chain. The normal flow list of DMA commands is found by fol-
lowing the NEXTCMD_ADDR pointer in the DMA command structure. The
DMA_SENSE command uses the DMA buffer pointer word of the command struc-
ture in a slightly different way. Namely, it points to an alternate DMA command struc-
ture chain or list. The DMA_SENSE command examines the sense line of the
associated peripheral. If the sense line is “true,” then the DMA follows the standard
list found whose next command is found from the pointer in the NEXTCMD_ADDR
word of the command structure. If the sense line is “false,” then the DMA follows the
alternate list whose next command is found from the pointer in the DMA Buffer
Pointer word of the DMA_SENSE command structure (see Figure 35). The sense
command ignores the CHAIN bit, so that both pointers must be valid when the DMA
comes to sense command.

If the wait-for-end-command bit (WAITAENDCMD) is set in a command structure,
then the DMA channel waits for the device to signal completion of a command by
toggling the APX_ENDCMCD signal before proceeding to load and execute the next
command structure. The semaphore is decremented after the end command is
seen.

A detailed bit-field view of the DMA command structure is shown in Table 214, which
shows a field that specifies the number of bytes to be transferred by this DMA com-
mand. The transfer-count mechanism is duplicated in the associated peripheral,
either as an implied or specified count in the peripheral. For example, the HWECC
peripheral uses an implied size of 256 bytes for the SSFDC parity block size, while
the ATANAND controller has a corresponding programmable field to specify the
number of bytes to transfer at the interface.
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Table 214. DMA Channel Command Word in System Memory
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Figure 35 also shows the CHAIN bit in bit 2 of the second word of the command
structure. This bit is set to one if the NEXT_COMMAND_ADDRESS contains a
pointer to another DMA command structure. If a null pointer (zero) is loaded into the
NEXT_COMMAND_ADDRESS, it will not be detected by the DMA hardware. Only
the CHAIN bit indicates whether a valid list exists beyond the current structure.

If the IRQ_FINISH bit is set in the command structure, then the last act of the DMA
before loading the next command is to set the interrupt status bit corresponding to
the current channel. The sticky interrupt request bit in the DMA CSR remains set
until cleared by software. It can be used to interrupt the CPU.

The NAND_LOCK bit is monitored by the DMA channel arbiter. Once a NAND chan-
nel ([7:4]) succeeds in the arbiter with its NAND_LOCK bit set, then the arbiter will
ignore the other three NAND channels until a command is completed in which the
NAND_LOCK is not set. Notice that the semantic here is that the NAND_LOCK
state is to limit scheduling of a non-locked DMA. A DMA channel can go from
unlocked to locked in the arbiter at the beginning of a command when the
NAND_LOCK bit is set. When the last DMA command of an atomic sequence is
completed, the lock should be removed. To accomplish this, the last command does
not have the NAND_LOCK bit. It is still locked in the atomic state within the arbiter
when the command starts, so that it is the only NAND command that can be exe-
cuted. At the end, it drops from the atomic state within the arbiter.

The NAND_WAIT4READY bit also has a special use for DMA channels [7:4], i.e.,
the ATANAND device channels. The ATANAND device supplies a sample of the
ready line for the NAND device. This ready value is used to hold off of a command
with this bit set until the ready line is asserted to one. Once the arbiter sees a com-
mand with a wait-for-ready set, it holds off that channel until ready is asserted.

NOTE:

In ATA mode, you must set both HW_APBH_CHn_CMD(4).NANDWAIT4READY
and HW_APBH_CHn_CMD(4).WAIT4ENDCMD to get the desired behavior. If you
set only HW_APBH_CHn_CMD(4).WAIT4AENDCMD in the DMA command set and
set HW_GPMI_CTRLO.WAIT_FOR_READY in the GPMI command, but do not set
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HW_APBH_CHn_CMD(4).NANDWAIT4READY, the DMA channel will continue
without waiting for the interrupt.

Each channel has an eight-bit counting semaphore that controls whether it is in the
run or idle state. When the semaphore is non-zero, the channel is ready to run and
process commands and DMA transfers. Whenever a command finishes its DMA
transfer, it checks the DECREMENT_SEMAPHORE bit. If set, it decrements the
counting semaphore. If the semaphore goes to zero as a result, then the channel
enters the IDLE state and remains there until the semaphore is incremented by soft-
ware. When the semaphore goes to non-zero and the channel is in its IDLE state,
then it uses the value in the HW_APBHN_NXTCMDAR (next command address
register) to fetch a pointer to the next command to process. NOTE: This is a double
indirect case. This method allows software to append to a running command list
under the protection of the counting semaphore.

To start processing the first time, software creates the command list to be pro-
cessed. It writes the address of the first command into the
HW_APBHNn_NXTCMDAR register, and then writes a one to the counting sema-
phore in HW_APBHn_SEMA. The DMA channel loads HW_APBHn_CURCMDAR
register and then enters the normal state machine processing for the next com-
mand. When software writes a value to the counting semaphore, it is added to the
semaphore count by hardware, protecting the case where both hardware and soft-
ware are trying to change the semaphore on the same clock edge.

Software can examine the value of HW_APBHNn_CURCMDAR at any time to deter-
mine the location of the command structure currently being processed.

10.3. Implementation Examples

10.3.1. HWECC Example Command Chain

The example in Figure 34 shows how to bring the basic items together to make a
simple DMA chain to read and check a HW_ECC Reed-Solomon error-correction
block using one DMA channel. This example shows three command structures
linked together using their normal command-list pointers.

* The first command writes a single PIO word to the PIOWORD register, selecting
the RS decode operation, etc. This first command also performs a 512-byte
DMA_READ operation to read the data block bytes into the HWECC, where its
error is checked. (Actually two passes are required; see Chapter 14.)

* A second DMA command structure also performs a DMA_READ operation. This
time to read the nine parity bytes.

* When the HWECC computes its error-correction information, it writes a fixed-size
nine-word error report structure to system memory, using the third DMA
command structure to perform a DMA_WRITE operation.
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Figure 34. AHB-to-APBH Bridge DMA HWECC Example Command Chain

10.3.2. NAND Read Status Polling Example

Figure 35 shows a more complicated scenario. This subset of a NAND device work-
load shows that the first two command structures are used during the data-write
phase of an ATANAND device write operation (CLE and ALE transfers omitted for
clarity).

« After writing the data, one must wait until the NAND device status register
indicates that the write charge has been transferred. This is built into the
workload using a check status command in the NAND in a loop created from the
next two DMA command structures.

e« The NO_DMA_TRANSFER command is shown here performing the read check,
followed by a DMA_SENSE command to branch the DMA command structure
list, based on the status of a bit in the external NAND device.
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Figure 35. AHB-to-APBH Bridge DMA NAND Read Status Polling with DMA Sense Command

The example in Figure 35 shows the workload continuing immediately to the next
NAND page transfer. However, one could perform a second sense operation to see
if an error occurred after the write. One could then point the sense command alter-
nate branch at a NO_DMA_XFER command with the interrupt bit set. If the CHAIN
bit is not set on this failure branch, then the CPU is interrupted immediately, and the
channel process is also immediately terminated in the presence of a workload-
detected NAND error bit.

Note that each word of the three-word DMA command structure corresponds to a
PIO register of the DMA that is accessible on the APBH bus. Normally, the DMA
copies the next command structure onto these registers for processing at the start of
each command by following the value of the pointer previously loaded into the
NEXTCMD_ADDR register.
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To start DMA processing for the first command, initialize the PIO registers of the
desired channel, as follows:

 First, load the next command address register with a pointer to the first command
to be loaded.

« Then, write a one to the counting semaphore register. This causes the DMA to
schedule the targeted channel for DMA command structure load, as if it just
finished its previous command.

10.3.3. APBH DMA and PIO Bus Implementation Example

Figure 36 shows an AHB-to-APB bridge device interface, and Table 215 defines the
interface signals used in the implementation example.

HCLK ‘ ¢ >

PENABLE
—_—
PWRITE

PSELECT_DEV
PSCT[1:0]
PBE[3:0]

PADDR[15:0]

HWECC
PWDATA[31:0]

AHB
AHB2APBH

PRDATA[31:0]

PDMAREQ

PENDCMD

PNANDREADY
PCMDKICK

PSENSE

hreset_n T T

Figure 36. AHB-to-APB Bridge Device Interface
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Table 215. APBH Interface Signals

SIGNAL I/0 USAGE
PENABLE 0] Strobe signal used to time all accesses on the APBH bus. The rising edge of
PENABLE indicates the beginning of an APBH transfer.
PWRITE 0 When high, indicates an APBH write access, and when low, a read access.
PSELECT_DEV|N:0] 0 One bit for each PIO device on the APBH bus. The bit corresponding to the
- selected device is driven high when PENABLE is asserted to select one of the
PIO devices.
PSCT[1:0] 0] This two-bit field indicates whether the current bus is:
00—Normal Read, Normal Write Cycle
01—Normal Read, Set Bits Write Cycle
10—Normal Read, Clear Bits Write Cycle
11—Normal Read, Toggle Bits Write Cycle
If the targeted PIO register does not support SCT special cycles, then a normal
write cycle is performed by the device, even though a set/clear toggle cycle was
requested.
These values are based on AHB haddr[3:2].

PBE[3:0] 0] The byte-enable signals control which bytes of a 32-bit transfer are to be written
for a store half or store byte operation. If a device does not support transfers of
less than a word size, then it ignores this field. This is the situation for all IP
peripherals.

PADDR[15:0] 0] The APBH address driven by the APBH bridge.

PWDATA[31:0] 0] The write data bus driven by the APBH bridge during write cycles (PWRITE is
HIGH).

PRDATA[31:0] I The read data bus driven by the separate APBH device during read cycles
(PWRITE is low).

PDMAREQ][7:0] I This signal is reset by the soft reset signal in each device. It is toggled once for
each request. A device must not toggle this signal until it has been serviced by
the DMA, a condition recognized by noting the PIO write or read cycles to its
various DMA data ports.

PDMAREQIO0] is driven by the HWECC.
PDMAREQ[1] is driven by the SPI block.
PDMAREQ[3:2] are driven by the mem_cpy device
PDMAREQ[7:4] is driven by the NAND/ATA

PENDCMD[7:0] | The device toggles this line at the end of a sense command to notify the DMA
that a WAITAENDCMD condition has been satisfied.

PCMDKICK[7:0] 0] The APB master produces a state toggle indicating that a device has been
“kicked off” by the DMA command processing.

PDMASENSE[7:0] | Sense flag from each DMA peripheral, used in conditional branching within DMA
chains. These signals are synchronous with the APBH or APBX clock as
appropriate and are synchronized to HCLK within the DMA.

PNANDRDY[7:4] I The GPMI samples the state of the NAND device-ready line and presents it on
the corresponding signal. The DMA arbiter synchronizes this signal and uses it
to process the WAITANANDREADY condition.

10.4. Behavior During Reset

A soft reset (SFTRST) can take multiple clock periods to complete, so do NOT set
CLKGATE when setting SFTRST. The reset process gates the clocks automatically.
See Section 33.4.10, “Correct Way to Soft Reset a Block” on page 805 for additional
information on using the SFTRST and CLKGATE bhit fields.
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10.5. Programmable Registers

This section describes the programmable registers of the AHB-to-APBH bridge
block.

10.5.1. AHB-to-APBH Bridge Control and Status Register 0 Description

The AHB-to-APBH Bridge Control and Status Register 0 provides overall control of
the AHB-to-APBH bridge and DMA.

HW_APBH_CTRLO  0x80004000

HW_APBH_CTRLO_SET 0x80004004
HW_APBH_CTRLO_CLR 0x80004008
HW_APBH_CTRLO_TOG 0x8000400C

Table 216. HW_APBH_CTRLO

313|2|2})2|2(2|2)2|2|2|2J1|1|1|1}1|1|2|{21j{2|0|0O}]JO|O|O|O}JO|O|O]|O
1/0(9|8]7|6|5|4]3|2|1|0}9|8|7|6]5|4|3|2])1|0|9|8]|7|6|5[|4]3|2|1|0
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Table 217. HW_APBH_CTRLO Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31 SFTRST RW | Ox1 Set this bit to zero to enable normal APBH DMA
operation. Set this bit to one (default) to disable
clocking with the APBH DMA and hold it in its reset
(lowest power) state. This bit can be turned on and
then off to reset the APBH DMA block to its default
state.
30 CLKGATE RW | Ox1 This bit must be set to zero for normal operation.
When set to one, it gates off the clocks to the block.
29:24 |RSVD2 RO | 0x000000 Reserved, always set to zero.
23:16 | RESET_CHANNEL RW | Ox0 Setting a bit in this field causes the DMA controller to
take the corresponding channel through its reset state.
The bit is reset after the channel resources are
cleared.
HWECC = 0x01
SSP = 0x02
SRC = 0x04
DEST = 0x08
ATA = 0x10
NANDO = 0x10
NAND1 = 0x20
NAND?2 = 0x30
NAND3 = 0x40
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Table 217. HW_APBH_CTRLO Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

15:8

CLKGATE_CHANNEL

RW

0x00

each channel. When set to one, they gate off the
individual clocks to the channels.

These bits must be set to zero for normal operation of

HWECC = 0x01
SSP = 0x02
SRC = 0x04
DEST = 0x08
ATA = 0x10
NANDO = 0x10
NAND1 = 0x20
NAND?2 = 0x30
NAND3 = 0x40

7:0

FREEZE_CHANNEL

RW

0x0

associated with it. This field is a direct input to the DMA
channel arbiter. When frozen, the channel is denied
access to the central DMA resources.

Setting a bit in this field will freeze the DMA channel

HWECC = 0x01
SSP = 0x02
SRC = 0x04
DEST = 0x08
ATA = 0x10
NANDO = 0x10
NAND1 = 0x20
NAND?2 = 0x30
NAND3 = 0x40

DESCRIPTION:
Empty Description.
EXAMPLE:

Empty Example.

10.5.2. AHB-to-APBH Bridge Control and Status Register 1 Description

The AHB-to-APBH Bridge Control and Status Register 1 provides overall control of
the interrupts generated by the AHB-to-APBH DMA.

HW_APBH_CTRL1

0x80004010

HW_APBH_CTRL1_SET 0x80004014
HW_APBH_CTRL1_CLR 0x80004018
HW_APBH_CTRL1_TOG 0x8000401C

Table 218. HW_APBH_CTRL1
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Table 219. HW_APBH_CTRL1 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:24

RSVD2

RO

0x000000

Reserved, always set to zero.

23

CH7_CMDCMPLT_IRQ_EN

RW

0x0

Setting this bit enables the generation of an interrupt
request for APBH DMA Channel 7.

22

CH6_CMDCMPLT_IRQ_EN

RW

0x0

Setting this bit enables the generation of an interrupt
request for APBH DMA Channel 6.

21

CH5_CMDCMPLT_IRQ_EN

RW

0x0

Setting this bit enables the generation of an interrupt
request for APBH DMA Channel 5.

20

CH4_CMDCMPLT_IRQ_EN

RW

0x0

Setting this bit enables the generation of an interrupt
request for APBH DMA Channel 4.

19

CH3_CMDCMPLT_IRQ_EN

RW

0x0

Setting this bit enables the generation of an interrupt
request for APBH DMA Channel 3.

18

CH2_CMDCMPLT_IRQ_EN

RW

0x0

Setting this bit enables the generation of an interrupt
request for APBH DMA Channel 2.

17

CH1_CMDCMPLT_IRQ_EN

RW

0x0

Setting this bit enables the generation of an interrupt
request for APBH DMA Channel 1.

16

CHO_CMDCMPLT_IRQ_EN

RW

0x0

Setting this bit enables the generation of an interrupt
request for APBH DMA Channel 0.

15:8

RSVD1

RO

0x0

Reserved, always set to zero.

CH7_CMDCMPLT_IRQ

RW

0x0

Interrupt request status bit for APBH DMA Channel 7.
This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit
to generate an interrupt.

CH6_CMDCMPLT_IRQ

RW

0x0

Interrupt request status bit for APBH DMA Channel 6.
This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit
to generate an interrupt.

CH5_CMDCMPLT_IRQ

RW

0x0

Interrupt request status bit for APBH DMA Channel 5.
This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit
to generate an interrupt.

CH4_CMDCMPLT_IRQ

RW

0x0

Interrupt request status bit for APBH DMA Channel 4.
This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit
to generate an interrupt.

CH3_CMDCMPLT_IRQ

RW

0x0

Interrupt request status bit for APBH DMA Channel 3.
This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit
to generate an interrupt.

CH2_CMDCMPLT_IRQ

RW

0x0

Interrupt request status bit for APBH DMA Channel 2.
This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit
to generate an interrupt.
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Table 219. HW_APBH_CTRL1 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

CH1_CMDCMPLT_IRQ

RW

0x0

Interrupt request status bit for APBH DMA Channel 1.
This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit
to generate an interrupt.

CHO_CMDCMPLT_IRQ

RW

0x0

Interrupt request status bit for APBH DMA Channel 0.
This sticky bit is set by DMA hardware and reset by
software. It is ANDed with its corresponding enable bit
to generate an interrupt.

DESCRIPTION:

This register contains the per-channel interrupt status bits and the per-channel
interrupt enable bits. Each channel has a dedicated interrupt vector in the vectored

interrupt controller.

EXAMPLE:

BF_WR(APBH CTRL1, CH5 CMDCMPLT IRQ, 0); // use bitfield write macro
BF_APBH_CTRL1.CH5_CMDCMPLT_IRQ = O; // or, assign to register struct"s bitfield

10.5.3. AHB-to-APBH DMA Device Assignment Register Description
This register allows reassignment of the APBH device connected to the DMA chan-

nels.

HW_APBH_DEVSEL 0x80004020

Table 220. HW_APBH_DEVSEL

3132|2122 |2|2}2|2|2|21}(1|1|11j1|1|21g1j1|0|j0OJ0O|0O|0O|JOJO(O|O0O]|O
1/0|19|8)7|6|5(|413(2|12|0)9|8|7|6]15(|4|3[2)1|0]|9|8)7|6|5(4]3|2]|1]|0
N~ (o] o < ™ N - o
T I I T T T T I
O ) O O O ) O O
Table 221. HW_APBH_DEVSEL Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | CH7 RO | 0x0 Reserved.
27:24 | CH6 RO | 0x0 Reserved.
23:20 |CH5 RO | 0x0 Reserved.
19:16 |CH4 RO | 0x0 Reserved.
15:12 |CH3 RO | 0x0 Reserved.
11:8 |CH2 RO | 0x0 Reserved.
7:4 CH1 RO | 0x0 Reserved.
3.0 CHO RO | Ox0 Reserved.
DESCRIPTION:

This register contains the per channel interrupt status bits and the per channel
interrupt enable bits. Each channel has a dedicated interrupt vector in the vectored
interrupt controller.
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EXAMPLE:

Empty Example.

10.5.4. APBH DMA Channel 0 Current Command Address Register
Description

The APBH DMA Channel 0 Current Command Address Register points to the multi-
word command that is currently being executed. Commands are threaded on the
command address.

HW_APBH_CHO_CURCMDAR 0x80004030

Table 222. HW_APBH_CHO_CURCMDAR

w
w

212 12|2|2|212(2(2|2j1|1|1|11|1|1|11(1|O
9|18}7|6|5|4]13(2(1(0})9|8|7|6]5|4|3|2]J1|0|9(8])7|6|5(4)3|2]|1]|0

o
o
o
o
o
o
o
o
o

CMD_ADDR

Table 223. HW_APBH_CHO_CURCMDAR Bit Field Descriptions

BITS

LABEL RW RESET DEFINITION

31:.0

CMD_ADDR RO | 0x00000000 Pointer to command structure currently being
processed for Channel 0.

DESCRIPTION:

APBH DMA Channel 0 is controlled by a variable-sized command structure. This
register points to the command structure currently being executed.

EXAMPLE:

pCurCmd = _(hw_apbh_chn_cmd_t *) HW_APBH_CHn_CURCMDAR_RD(0); // read the whole register,

since

there is only one field

pCurCmd = (hw_apbh_chn_cmd_t *) BF_RDn(APBH_CHn_CURCMDAR, O, CMD_ADDR); // or, use multi-
register bitfield read macro

pCurCmd = (hw_apbh_chn_cmd_t *) HW_APBH_CHn_CURCMDAR(O) .CMD_ADDR; // or, assign from bit-

field

of indexed register”™s struct

10.5.5. APBH DMA Channel 0 Next Command Address Register Description

The APBH DMA Channel 0 Next Command Address Register contains the address
of the next multiword command to be executed. Commands are threaded on the
command address. Set CHAIN to 1 in the DMA command word to process com-
mand lists.

HW_APBH_CHO_NXTCMDAR 0x80004040

Table 224. HW_APBH_CHO_NXTCMDAR

3(3(2|2}2|2(2|2})2|2|2|2}1fj1|1|2f)j2|2|1j12|2|0O|0O)JO|0O|O|OJO|O|O]|O
1/0(9|8]7|6|5(|4]3|2|1|0}9|8|7|6]5|4|3|2)1|0|9|8]|7|6|5[|4]3|2|1|0
CMD_ADDR
Table 225. HW_APBH_CHO_NXTCMDAR Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 |CMD_ADDR RW | 0x00000000 Pointer to next command structure for Channel 0.
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DESCRIPTION:

APBH DMA Channel 0 is controlled by a variable-sized command structure. Soft-
ware loads this register with the address of the first command structure to process
and increments the Channel 0 semaphore to start processing. This register points to
the next command structure to be executed when the current command is com-
pleted.

EXAMPLE:

HW_APBH_CHn_NXTCMDAR_WR(0O, (reg32_t) pCommandTwoStructure); // write the entire register,
since there is only one field

BF_WRN(APBH_CHNn_NXTCMDAR, 0, (reg32_t) pCommandTwoStructure); // or, use multi-register
bitfield write macro

HW_APBH_CHn_NXTCMDAR(0) .CMD_ADDR = (reg32_t) pCommandTwoStructure; // or, assign to bit-
field of indexed register"s struct

10.5.6. APBH DMA Channel 0 Command Register Description

The APBH DMA Channel 0 Command Register specifies the DMA transaction to
perform for the current command chain item.

HW_APBH_CHO_CMD 0x80004050

Table 226. HW_APBH_CHO_CMD

3(3(2|2)2|2|2|2})2|2|2|2})j1|1|2|2)}1f1f1|12|2|0O|O)JO|0O|0O]|O 0|00
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>
= %) g w 2 =
5 2 olE S|z =)
@) @ a QR IF10|2|12] £
O g > Zla|E(Z[C|<]| =
y 2 | ¢ |BEEERE
u = * EZEIElel?] 8
™ @) S|z €|
3 = Z =
pd
Table 227. HW_APBH_CHO_CMD Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:16 | XFER_COUNT RO | 0x0 This field indicates the number of bytes to transfer to

or from the appropriate PIO register in the HWECC
device HW_HWECC_DATA register. A value of 0
indicates a 64-Kbyte transfer.

15:12 | CMDWORDS RO | 0x00 This field indicates the number of command words to
send to the HWECC, starting with the base PIO
address of the HWECC (HW_HWECC_CTRL) and
incrementing from there. Zero means transfer NO
command words.

11:8 |RSVD1 RO | 0x0 Reserved, always set to zero.

7 WAIT4ENDCMD RO | 0x0 A value of one indicates that the channel will wait for
the end of command signal to be sent from the APBH
device to the DMA before starting the next DMA
command.
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Table 227.

HW_APBH_CHO_CMD Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

SEMAPHORE

RO

0x0

A value of one indicates that the channel will
decrement its semaphore at the completion of the
current command structure. If the semaphore
decrements to zero, then this channel stalls until
software increments it again.

NANDWAIT4READY

RO

0x0

A value of one indicates that the ATA/NAND DMA
channel will wait until the ATA/NAND device reports
‘ready’ before executing the command. It is ignored for
non-ATA/NAND DMA channels.

NANDLOCK

RO

0x0

A value of one indicates that the ATA/NAND DMA
channel will remain "locked" in the arbiter at the
expense of other ATA/NAND DMA channels. It is
ignored for non-ATA/NAND DMA channels.

IRQONCMPLT

RO

0x0

A value of one indicates that the channel will cause
the interrupt status bit to be set upon completion of the
current command, i.e., after the DMA transfer is
complete.

CHAIN

RO

0x0

A value of one indicates that another command is
chained onto the end of the current command
structure. At the completion of the current command,
this channel will follow the pointer in
HW_APBH_CHO_CMDAR to find the next command.

1.0

COMMAND

RO

0x00

This bitfield indicates the type of current command:

00- No DMA transfer

01- Write transfers, i.e., data sent from the HWECC
(APB PIO Read) to the system memory (AHB master
write)

10- Read transfer

11- Sense

NO_DMA_XFER = 0x0 Perform any requested PIO word transfers
but terminate command before any DMA transfer.

DMA_WRITE = 0x1 Perform any requested PIO word transfers and
then perform a DMA transfer from the peripheral for the specified
number of bytes.

DMA_READ = 0x2 Perform any requested PIO word transfers and
then perform a DMA transfer to the peripheral for the specified number
of bytes.

DMA_SENSE = 0x3 Perform any requested PIO word transfers and
then perform a conditional branch to the next chained device. Follow
the NEXCMD_ADDR pointer if the perpheral sense is true. Follow the
BUFFER_ADDRESS as a chain pointer if the peripheral sense line is
false.

hw_apbh_chn_cmd_t dma_cmd;

DESCRIPTION:

The command register controls the overall operation of each DMA command for
this channel. It includes the number of bytes to transfer to or from the device, the
number of APB PIO command words included with this command structure,
whether to interrupt at command completion, whether to chain an additional com-
mand to the end of this one and whether this transfer is a read or write DMA trans-

fer.

EXAMPLE:

dma_cmd-XFER_COUNT = 512; // transfer 512 bytes
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dma_cmd . COMMAND
peripheral device

= BV_APBH_CHn_CMD_COMMAND__ DMA WRITE; // transfer to system memory from

dma_cmd.CHAIN = 1; // chain an additional command structure on to the list
dma_cmd. IRQONCMPLT = 1; // generate an interrupt on completion of this command structure

10.5.7.

APBH DMA Channel 0 Buffer Address Register Description

The APBH DMA Channel 0 Buffer Address Register contains a pointer to the data
buffer for the transfer. For immediate forms, the data is taken from this register. This
is a byte address, which means transfers can start on any byte boundary.

HW_APBH_CHO_BAR 0x80004060

Table 228. HW_APBH_CHO_BAR
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Table 229. HW_APBH_CHO_BAR Bit Field Descriptions

BITS

LABEL RW RESET DEFINITION

31.0

ADDRESS

RO | 0x00000000 Address of system memory buffer to be read or
written over the AHB bus.

DESCRIPTION:

This register holds a pointer to the data buffer in system memory. After the com-
mand values have been read into the DMA controller and the device controlled by
this channel, then the DMA transfer will begin, to or from the buffer pointed to by this
register.

EXAMPLE:

hw_apbh_chn_bar_t dma_data;
dma_data.ADDRESS = (reg32_t) pDataBuffer;

10.5.8. APBH DMA Channel 0 Semaphore Register Description
The APBH DMA Channel 0 Semaphore Register is used to synchronize the CPU
instruction stream and the DMA chain processing state.
HW_APBH_CHO_SEMA 0x80004070
Table 230. HW_APBH_CHO_SEMA
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Table 231. HW_APBH_CHO_SEMA Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:24 | RSVD2 RO | 0x0 Reserved, always set to zero.

23:16 | PHORE RO | 0x0 This read-only field shows the current (instantaneous)
value of the semaphore counter.

15:8 |RSVD1 RO | 0x0 Reserved, always set to zero.

7:0 INCREMENT_SEMA RW | 0x00 The value written to this field is added to the

semaphore count in an atomic way, such that
simultaneous software adds and DMA hardware
subtracts happening on the same clock are protected.
This bit field reads back a value of 0x00. Writing a
value of 0x02 increments the semaphore count by two,
unless the DMA channel decrements the count on the
same clock, in which case the count is incremented by
a net one.

DESCRIPTION:

Each DMA channel has an 8-bit counting semaphore that is used to synchronize
between the program stream and and the DMA chain processing. DMA processing
continues until the DMA attempts to decrement a semaphore that has already
reached a value of zero. When the attempt is made, the DMA channel is stalled until
software increments the semaphore count.

EXAMPLE:

BF_WR(APBH_CHn_SEMA, O, INCREMENT_SEMA, 2); // increment semaphore by two
current_sema = BF_RD(APBH_CHn_SEMA, 0, PHORE); // get instantaneous value

10.5.9. AHB-to-APBH DMA Channel 0 Debug Register 1 Description

This register gives debug visibility into the APBH DMA Channel 0 state machine and
controls.

HW_APBH_CHO_DEBUG1 0x80004080

Table 232. HW_APBH_CHO_DEBUG1
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Table 233. HW_APBH_CHO_DEBUGI1 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 REQ RO | 0x0 This bit reflects the current state of the DMA Request
signal from the APB device.

30 BURST RO | 0x0 This bit reflects the current state of the DMA Burst
signal from the APB device.

29 KICK RO | 0x0 This bit reflects the current state of the DMA Kick
signal sent to the APB device.

28 END RO | 0x0 This bit reflects the current state of the DMA End
Command signal sent from the APB device.

27:25 |RSVD2 RO | Ox0 Reserved

24 NEXTCMDADDRVALID RO | 0x0 This bit reflects the internal bit which indicates
whether the channel's next command address is valid.

23 RD_FIFO_EMPTY RO | 0x1 This bit reflects the current state of the DMA
channel's Read FIFO Empty signal.

22 RD_FIFO_FULL RO | 0x0 This bit reflects the current state of the DMA
channel's Read FIFO Full signal.

21 WR_FIFO_EMPTY RO | Ox1 This bit reflects the current state of the DMA
channel's Write FIFO Empty signal.

20 WR_FIFO_FULL RO | 0x0 This bit reflects the current state of the DMA
channel's Write FIFO Full signal.
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Table 233. HW_APBH_CHO_DEBUGI1 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

19:5 |RSVD1 RO | 0x0 Reserved

4:0 STATEMACHINE RO | 0x0 P10 Display of the DMA Channel O state machine
state.

IDLE = 0x00 This is the idle state of the DMA state machine.

REQ_CMD1 = 0x01 State in which the DMA is waiting to receive the
first word of a command.

REQ_CMD3 = 0x02 State in which the DMA is waiting to receive the
third word of a command.

REQ_CMD?2 = 0x03 State in which the DMA is waiting to receive the
second word of a command.

XFER_DECODE = 0x04 The state machine processes the descriptor
command field in this state and branches accordingly.

REQ_WAIT = 0x05 The state machine waits in this state for the PIO
APB cycles to complete.

REQ_CMD4 = 0x06 State in which the DMA is waiting to receive the
fourth word of a command, or waiting to receive the PIO words when
PIO count is greater than 1.

PIO_REQ = 0x07 This state determines whether another PIO cycle
needs to occur before starting DMA transfers.

READ_FLUSH = 0x08 During a read transfers, the state machine
enters this state waiting for the last bytes to be pushed out on the APB.

READ_WAIT = 0x09 When an AHB read request occurs, the state
machine waits in this state for the AHB transfer to complete.

WRITE = 0x0C During DMA write transfers, the state machine waits
in this state until the AHB master arbiter accepts the request from this
channel.

READ_REQ = 0x0D During DMA read transfers, the state machine
waits in this state until the AHB master arbiter accepts the request from
this channel.

CHECK_CHAIN = 0x0E Upon completion of the DMA transfers, this
state checks the value of the Chain bit and branches accordingly.

XFER_COMPLETE = 0xOF The state machine goes to this state after
the DMA transfers are complete, and determines what step to take
next.

WAIT_END = 0x15 When the Wait for Command End bit is set, the
state machine enters this state until the DMA device indicates that the
command is complete.

WRITE_WAIT = 0x1C During DMA write transfers, the state machine
waits in this state until the AHB master completes the write to the AHB
memory space.

CHECK_WAIT = Ox1E If the Chain bitis a 0, the state machine enters
this state and effectively halts.

DESCRIPTION:
This register allows debug visibility of the APBH DMA Channel 0.
EXAMPLE:

Empty example.

10.5.10. AHB-to-APBH DMA Channel 0 Debug Register 2 Description

This register gives debug visibility for the APB and AHB byte counts for DMA Chan-
nel 0.

HW_APBH_CHO_DEBUG2 0x80004090
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Table 234. HW_APBH_CHO_DEBUG2
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Table 235. HW_APBH_CHO_DEBUG2 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:16 | APB_BYTES RO | Ox0 This value reflects the current number of APB bytes
remaining to be transferred in the current transfer.
15:0 |AHB_BYTES RO | 0x0 This value reflects the current number of AHB bytes
remaining to be transferred in the current transfer.

Empty example.

10.5.11.

DESCRIPTION:
This register allows debug visibility of the APBH DMA Channel 0.
EXAMPLE:

APBH DMA Channel 1 Current Command Address Register
Description

The APBH DMA Channel 1 Current Command Address Register points to the multi-
word command that is currently being executed. Commands are threaded on the
command address.

HW_APBH_CH1_CURCMDAR 0x800040A0

Table 236. HW_APBH_CH1_CURCMDAR
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CMD_ADDR
Table 237. HW_APBH_CH1_CURCMDAR Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 |CMD_ADDR RO | 0x00000000 Pointer to command structure currently being
processed for Channel 1.

DESCRIPTION:

APBH DMA Channel 1 is controlled by a variable-sized command structure. This
register points to the command structure currently being executed.

EXAMPLE:

pCurCmd = (hw_apbh_chn_cmd_t *) HW_APBH_CHn_CURCMDAR_RD(1); // read the whole register,
since there is only one field
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pCurCmd = (hw_apbh_chn_cmd_t *) BF_RDn(APBH_CHn_CURCMDAR, 1, CMD_ADDR); // or, use multi-
register bitfield read macro
pCurCmd = (hw_apbh_chn_cmd_t *) HW_APBH_CHn_CURCMDAR(1) .CMD_ADDR; // or, assign from bit-
field of indexed register"s sStruct

10.5.12. APBH DMA Channel 1 Next Command Address Register Description

The APBH DMA Channel 1 Next Command Address Register contains the address
of the next multiword command to be executed. Commands are threaded on the
command address. Set CHAIN to 1 in the DMA command word to process com-
mand lists.

HW_APBH_CH1_NXTCMDAR 0x800040B0

Table 238. HW_APBH_CH1_NXTCMDAR

HW_APBH_CHn_NXTCMDAR_WR(1,
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CMD_ADDR
Table 239. HW_APBH_CH1_NXTCMDAR Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 |CMD_ADDR RW | 0x00000000 Pointer to next command structure for Channel 1.
DESCRIPTION:

APBH DMA Channel 1 is controlled by a variable-sized command structure. Soft-
ware loads this register with the address of the first command structure to process
and increments the Channel 1 semaphore to start processing. This register points to
the next command structure to be executed when the current command is com-
pleted.

EXAMPLE:

since there is only one field
BF_WRn(APBH_CHNn_NXTCMDAR, 1,

bitfield write macro
HW_APBH_CHn_NXTCMDAR(1) .CMD_ADDR = (reg32_t) pCommandTwoStructure; // or, assign to bit-

field of indexed register"s struct

(reg32_t) pCommandTwoStructure); // write the entire register,

(reg32_t) pCommandTwoStructure); // or, use multi-register

10.5.13. APBH DMA Channel 1 Command Register Description

The APBH DMA Channel 1 Command Register specifies the cycle to perform for
the current command chain item.

HW_APBH_CH1_CMD 0x800040C0
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Table 240. HW_APBH_CH1_CMD
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XFER_COUNT

CMDWORDS
RSVD1
WAIT4ENDCMD
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NANDLOCK
IRQONCMPLT
CHAIN
COMMAND

Table 241.

HW_APBH_CH1_CMD Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:16

XFER_COUNT

RO

0x0

This field indicates the number of bytes to transfer to
or from the appropriate P1O register in the SSP device
HW_SSP_DATA register. A value of 0 indicates a 64-
Kbyte transfer size.

15:12

CMDWORDS

RO

0x00

This field indicates the number of command words to
send to the SSP, starting with the base PIO address of
the SSP (HW_SSP_CTRLO) and incrementing from
there. Zero means transfer NO command words.

11:8

RSVD1

RO

0x0

Reserved, always set to zero.

WAIT4ENDCMD

RO

0x0

A value of one indicates that the channel will wait for
the end of command signal to be sent from the APBH
device to the DMA before starting the next DMA
command.

SEMAPHORE

RO

0x0

A value of one indicates that the channel will
decrement its semaphore at the completion of the
current command structure. If the semaphore
decrements to zero, then this channel stalls until
software increments it again.

NANDWAIT4READY

RO

0x0

A value of one indicates that the ATA/NAND DMA
channel will will wait until the ATA/NAND device reports
‘ready’ before execute the command. It is ignored for
non-ATA/NAND DMA channels.

NANDLOCK

RO

0x0

A value of one indicates that the ATA/NAND DMA
channel will remain "locked" in the arbiter at the
expense of other ATA/NAND DMA channels. It is
ignored for non-ATA/NAND DMA channels.

IRQONCMPLT

RO

0x0

A value of one indicates that the channel will cause
the interrupt status bit to be set upon completion of the
current command, i.e., after the DMA transfer is
complete.
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Table 241. HW_APBH_CH1_CMD Bit Field Descriptions

BITS

LABEL RW RESET DEFINITION

CHAIN

RO | 0x0 A value of one indicates that another command is
chained onto the end of the current command
structure. At the completion of the current command,
this channel will follow the pointer in
HW_APBH_CH1_CMDAR to find the next command.

1.0

COMMAND

RO | 0x00 This bitfield indicates the type of current command:

00- No DMA transfer

01- Write transfers, i.e., data sent from the SSP (APB
P10 Read) to the system memory (AHB master write).

10- Read transfer

11- Sense

NO_DMA_XFER = 0x0 Perform any requested PIO word transfers
but terminate command before any DMA transfer.

DMA_WRITE = 0x1 Perform any requested PIO word transfers and
then perform a DMA transfer from the peripheral for the specified
number of bytes.

DMA_READ = 0x2 Perform any requested P1O word tra