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Chapter 1

Product Overview

Thei.MX23 is an applications processor targeted at devices that require low power, high performance,
high integration and quality audio and video playback.

This chapter provides a genera overview of the i.MX23 product and describes hardware features, appli-
cation capability, design support, and additional documentation. See Table 1-1, and the pinout informa-
tion in Chapter 36, “Pin Descriptions,” for more detailed information about which functions described
later in this document are supported in which package and part number.

Table 1-1. i.MX23 Functions by Package

Function

LQFP128

BGA169

External memory interface

64MB Maximum,

128MB Maximum

(2.5 VDDR, 1.8 V mDDR) 16-bit data, 16-bit data,
13-bit address, 13-bit address,
1 chip enable 2 chip enable
General-Purpose Media Interface (GPMI):
¢ NAND data width 8-bit data 16-bit data
* Number of external NANDs supported 4 (2 dedicated, 2 muxed) 4 (3 dedicated, 1
muxed)

LCD Interface (LCDIF):

* Up to 24-bit full-color parallel RGB mode No Yes /w 8-bit NAND

e Up to 18-bit parallel RGB mode No Yes

* 8-bit serial RGB mode Yes Yes

e ITU-R BT.656 8-bit+clock mode Yes Yes

e 8-bit system mode Yes Yes

e Up to 18-bit parallel system mode No Yes

* Up to 24 bit parallel system mode Yes

No

Serial Audio Interface (SAIF or IZS):

¢ Interfaces supported (Note SAIF1/SAIF2 are muxed with 0 2
LCD_DATA[8:16])

SPDIF Transmitter No Yes

Low-Resolution ADC (LRADC):

* Number supported 2 (or 3 without 2.5 V DDR) 6

* Touch-screen supported No Yes

Application UART2:

e Supported via dedicated pins No Yes

i.MX23 Applications Processor Reference Manual, Rev. 1
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Product Overview

Table 1-1. i.MX23 Functions by Package (continued)

Function LQFP128 BGA169
Synchronous Serial Port 1 (SSP1):
¢ Data width 4-bit data 8-bit data
Synchronous Serial Port 2 (SSP2):
 Data width (Note SSP2 is muxed with GPMI/NAND) 8-bit data 8-bit data
Embedded Trace Macrocell (ETM) No Yes
Pulse Width Modulation (PWM) Channels 3 5

Rotary Encoder

Yes (Muxed with PWM /
DEBUG UART pins)

Yes (Dedicated pins)

Mono speaker amplifier No Yes
Real-Time Clock (RTC) 24 MHz 32 kHz and 24 MHz
Power Supply Li-lon Li-lon

4.2 V Regulated Output Yes Yes

Single Channel 10-bit Video DAC (Composite output) Yes Yes

1.1 Hardware Features

*  ARM926 CPU Running at 454 MHz
— Integrated ARM926EJ-S CPU

— 16-Kbyte data cache and 16-Kbyte instruction cache

— ARM Embedded Trace Macrocell (ETM CoreSight 9) (169BGA only)

— One-wire JTAG interface

— Resistor-less boot mode selection using integrated OTP values

» 32 Kbytes of Integrated Low-Power On-Chip RAM

* 64 Kbytes of Integrated Mask-Programmable On-Chip ROM
* 1Kbit of On-Chip One-Time-Programmable (OCOTP) ROM
* Universal Serial Bus (USB) High-Speed (Up to 480 Mb/s), Full-Speed (Up to 12 Mb/s)

— Full-speed/high-speed USB device and host functions

— Fully integrated full-speed/high-speed Physical Layer Protocol (PHY)

— Mass storage host-capable (uncertified by USB-1F)

* Power Management Unit

— Single inductor DC-DC switched converter with multi-channel output supporting Li-lon

batteries.

— Features multi-channel outputs for VDDIO (3.3 V), VDDD (1.2 V), VDDA (1.8 V), VDDM

(2.5V) and regulated 4.2V source.

— Direct power from 5-V source (USB, wall power, or other source), with programmable current

limits for load and battery charge circuits.

i.MX23 Applications Processor Reference Manual, Rev. 1
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Product Overview

— Silicon speed and temperature sensors enable adaptive power management over temperature
and silicon process.

* Audio Codec
— Stereo headphone DAC with 99 dB SNR
— Stereo ADC with 85 dB SNR
— Stereo headphone amplifier with short-circuit protection and direct drive to eliminate bulky
capacitors
— Mono speaker amplifier (169-Pin BGA only) providing up to 2W rms output, running directly
from the battery.

— Amplifiers are designed for click/pop free operation.
— Two stereo line inputs
— Microphone input
— SPDIF digital out
» 16-Channel Low-Resolution ADC
— 6 independent channels and 10 dedicated channels
— Resistive touchscreen controller
— Temperature sensor controller
— Absolute accuracy of 1.3%
— Up to 0.5% with bandgap calibration
*  Security Features
— Read-only unique ID for digital rights management algorithms
— Secure boot using 128-bit AES hardware decryption
— SHA-1 hashing hardware
— Customer-programmed (OTP) 128 bit AES key is never visible to software.
» External Memory Interface (EMI)
— Provides memory-mapped (load/store) access to external memories
— Supports the following types DRAM:
— 1.8-V Mobile DDR
— Standard 2.5V DDR1
» Wide Assortment of External Media Interfaces
— Up to four NAND flash memories with hardware management of device interleaving
— High-speed MMC, secure digital (SD)
— Hardware Reed-Solomon Error Correction Code (ECC) engine offers industry-leading
protection and performance for NANDs.

— Hardware BCH ECC engine alowing for up to 20-bit correction and programmabl e redundant
area

» Dual Peripheral Bus Bridges with 18 DMA Channels
— Multiple peripheral clock domains save power while optimizing performance.

i.MX23 Applications Processor Reference Manual, Rev. 1
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— Direct Memory Access (DMA) with sophisticated linked DMA command architecture saves
power and off-loads the CPU.

Highly Flexible Display Controller

— Upto 24-bit RGB (DOTCK) modes

— Upto 24-bit system-mode including VSY NC and WSY NC modes.
— Upto VGA (640x480) resolution at 60Hz LCD panel support

— 8-bit datal TU-R BT.656 D1 digital video stream output mode (PAL/NTSC), with on-the-fly
RGB to Y CbCr color-space-conversion.

— Flexible input formats

Pixel Processing Pipeline (PXP)

— Provides full path from color-space conversion, scaling, apha-blending to rotation without
intermediate memory access

— Bi-linear scaling algorithm with cropping and letterboxing

— Alpha-blend, BITBLT, color-keying

— Memory efficient block-based rotation engine

— Supports up to eight overlays

Integrated TV-Out Support

— Integrated PAL/NTSC TV-encoder fully pipelined to display controller’s D1 resolution output
stream

— Integrated low-power 10-bit Video DAC (VDAC) for composite analog video outpuit.
Data Co-Processor (DCP)

— AES 128-hit encryption/decryption

— SHA-1 hashing

— High-speed memory copy

Three Universal Asynchronous Receiver-Transmitters (UARTS)

— Two high-speed application UARTS operating up to 3.25 Mb/swith hardware flow control and
dual DMA.

— Debug UART operates at up to 115K b/s using programmed 1/0.
1°C Master/Slave

— DMA control of an entire EEPROM or other device read/write transaction without CPU
intervention

Dua Synchronous Serial Ports (for SPI, MMC, SDIO, Triflash)
— Upto 52MHz external SSP clock for all modes, including SPI
— 1-hit, 4-bit and 8-bit MM C/SD/SDIO modes

— Compliant with SD1O Rev. 2.0

— SPI with single, dual and quad modes.

Four-Channel 16-Bit Timer with Rotary Decoder

Five-Channel Pulse Width Modulator (PWM)

i.MX23 Applications Processor Reference Manual, Rev. 1
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* Real-Time Clock
— Alarm clock can turn the system on.

— Usesthe existing 24-MHz XTAL for low cost or optional low power crystal (32.768 kHz or
32.0 kHz), customer-selectable via OTP.

* SPDIF Transmitter
* Dua Seria Audio Interface (SAIF), Three Stereo Pairs
— Full-duplex stereo transmit and stereo receive operations
— Ceéll phone baseband processor connection and external ADCs and DACs
— Bluetooth hands-free connection
— Analog I/O for peripheral bus breakouts
— 123, left-justified, right-justified, and non-standard formats
»  Customer-Programmable One-Time-Programmable (OTP) ROM via Integrated eFuse Block
— Resistor-less boot mode selection
— 128-bit boot mode crypto key

— Boot mode specification of NAND characteristics for device that the customer is soldering to
the board. This means no more costly delays waiting for new device support in the boot ROM.

— Fully software-programmable and accessible
* Flexible1/O Pins

— All digital pins have drive-strength controls as described in Section 37.2.2.1, “Pin Drive
Strength Selection.”

— Most non-EMI digital pins have genera -purpose input/output (GPIO) mode.
» Offered in 128-Pin Low-Profile Quad Flat Pack (LQFP), and 169-Pin Ball Grid Array (BGA)

1.2 i.MX23 Product Features

The i.MX23 offerslong battery life, minimal external components through integration, high processing
performance, and excellent software devel opment and debug support. Thei.MX23 isespecially suited for
multi-media applications requiring audio/video decode and rich display support. These requirements are
achieved viathe high-performance CPU, pixel processing and integrated display and TV-Out hardware.

i.MX23 Applications Processor Reference Manual, Rev. 1
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Figure 1-1 shows a block diagram of atypical system based on the i.MX23.
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Figure 1-1. System Block Diagram

The i.MX23 features low power consumption to enable long battery life in portable applications. The
integrated power management unit includes a high-efficiency, on-chip DC-DC converter. 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 aso alows
the chip to operate at a higher peak CPU operating frequency than typical voltage control systems. The
DC-DC converters and the clock generator can be reprogrammed on-the-fly to trade off power versus
performance dynamically.

To provide the maximum application flexibility, the i.MX23 integrates a wide range of 1/0 ports. It can
efficiently interface to nearly any type of flash memory, serial peripheral bus, or LCD. It isalso ready for
advanced connectivity applications such as Bluetooth and WiFi viaitsintegrated 4-bit SDIO controller
and high-speed (3.25 Mb/s) UARTS.
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Thei.MX23 also integrates an entire suite of analog components, including a high-resolution audio codec
with headphone amplifier, 16-channel 12-bit ADC, 10-bit Video DAC, Mono Speaker Amplifier,
high-current battery charger, linear regulators for 5-V operation, high-speed USB Host PHY, and various
system monitoring and infrastructure systems.

An ARM 926 EJ-S CPU with 32 Kbytes of on-chip SRAM and an integrated memory management unit
provides the processing power needed to support advanced features such as audio cross-fading, aswell as
still picture and video decoding.

Execution always beginsin on-chip ROM after reset, unless overridden by the debugger. A number of
devices are programmed only at initialization or application state change, such as DC-DC converter volt-
ages, 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 lower speed asynchronous peripheral bus. Write posting in the ARM core, addi-
tional write post buffering in the peripheral AHB, and set/clear operations at the device registers make
these operations efficient.

1.2.1 ARM 926 Processor Core

The on-chip RISC processor coreisan ARM, Ltd. 926EJ-S. This CPU implements the ARM Vv5TE
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 amix of the two. This enables optimization for both code density and
performance. The ARM CPU is described in Chapter 3, “ARM CPU Complex.”

The ARM RISC CPU isthe central controller for the entire i.MX23 SOC, as shown in Figure 1-2. The
ARM 926 core includes two AHB masters:

 AHB1—Used for instruction fetches

* AHB2—Used for data load/stores, page table accesses, DMA traffic, etc.

1.2.2 System Buses

The i.MX23 uses buses based on ARM’s Advanced Microcontroller Bus Architecture (AMBA) for the
on-chip peripherals. The AMBA?2 specification outlines two bus types. AHB and APB. The AMBAS
specification additionally outlines the AXI fabric.

* AXIl isthe highest-performance AMBA bus that supports de-coupled R/W channels, multiple

outstanding transactions, and out-of-order data capability. This leads to higher performance and
more efficient use of external memory.

* AHB isahigher-performance bus that supports multiple masters such as the CPU and DMA
controllers.

» The APB isalower-speed peripheral bus.

i.MX23 Applications Processor Reference Manual, Rev. 1
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Asshown in Figure 1-2, thei.MX23 uses a three-layer AHB, a high-performance AXI segment and two
APBs. APBH and APBX. The APB buses are enhanced to include byte-write capability.
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Figure 1-2. i.MX23 SoC Block Diagram
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1.2.2.1 AXI Bus

The AXI bus-segment on i.M X23 provides severa high-bandwidth/performance-critical peripherals a
tightly-coupled and efficient interface to Port-0 of the external memory controller. The peripherals are as
follows:

* DCP (Crypto/Memcpy)
» PXP (Pixel Processing Pipeline)
» LCDIF (Display Controller)
* BCH-ECC Engine
This connection also allows for a path to the On-Chip RAM and EMI as shown in the figure. The AXI

bus-segment allows for each peripheral to issue multiple outstanding transactions allowing for
higher-performance and more efficient memory bus usage.

1.2.2.2 AHB Bus

The AHB is the main high-performance system bus and isimplemented in three layers, as follows:
» Layer 1 (AHB1)—CPU instruction access to OCRAM, OCROM, EMI
» Layer 2 (AHB2)—CPU data access to OCRAM, OCROM, all bridges, USB saves, EMI
* Layer 3(AHB3)—APBH DMA, APBX DMA, RS-ECC8 and USB masters, EMI

The ARM 926 instruction bus (AHB1) is asingle-master layer, asisthe ARM926 data bus (AHB2). The
other two layers have multiple masters, as shown in Figure 1-2.

The ARM 926 data bus connects to the al davesin the system, including RAMs, ROMs, bridge slaves,
and USB slaves. The APB peripheras can act as AHB slaves through the AHB-APB bridge. The AHB
has seven slaves:

 USB dlave

* On-chip RAM

*  On-chip ROM

» Two APB bridges

* External memory

Each layer of the AHB bus allows one active transaction at atime. A transaction isinitiated by a master,
controlled by an arbiter, and serviced by the slave at the corresponding address. A transaction can be as
short as asingle byte, or aslong as a CPU cache line (32 bytes). For the USB, atransaction can be much
longer, up to 512 bytes on its AHB layer. For more information, refer to the AMBA 2.0 specification.

1.2.2.3 APB Buses

There are two APB peripheral buses on the i.MX23:
» The APBH bus runs completely synchronously to the AHB’s HCLK.

i.MX23 Applications Processor Reference Manual, Rev. 1
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* TheAPBX busrunsintheindependent XCLK clock domain that can be slowed down significantly
for power reduction.

The “H” in APBH denotes that the APBH is synchronous to HCLK, as compared to APBX, which runs
on the crystal-derived X CLK. Figure 1-2 shows which blocks are controlled by which bus.

See Section 1.2.7, “DMA Controller,” for more information about these peripheral buses and their DMA
bridges.

1.2.3 On-Chip RAM and ROM

The i.MX23 includes 8K x32-bit on-chip RAM implemented as a single physical bank with four AHB
dave ports. Each access to the on-chip RAM requires at a minimum two HCLK cycles.

The i.MX23 also includes 16K x32-bit words of on-chip mask-programmable ROM. The ROM contains
intitialization code written by Freescale. to handle theinitial boot and hardware initialization. Softwarein
thisROM offers alarge number of boot configuration options, including manufacturing boot modes for
burn-in and tester operation.

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

e NAND flash devices
+  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 islocated at OXFFFFO000. The on-chip boot code includes a firmware recovery mode. If the
device fails to boot from NAND 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.
Figure 1-3 shows the memory map for the AHB2 devices.

1.24 External Memory Interface

The i.MX23 supports off-chip DRAM storage viathe EMI controller, which is connected to the four
internal AHB/AXI busses.

The EMI supports multiple external memory types, including:

18-V MohileDDR
« Standard 2.5V DDR1

i.MX23 Applications Processor Reference Manual, Rev. 1
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The DRAM controller supports up to two external chip-select signal for the i.MX23 platform. Program-
mabl e registers within the DRAM controller allow great flexibility for device timings, low-power opera-
tion, and performance tuning. Note the diffences between the two package options:

* The 128-pin LQFP has 1 chip enable.

* The 169-pin BGA has 2 chip enables.

The EMI uses two primary clocks: the AHB bus HCLK and the DRAM source clock EMI_CLK. The
maximum specified frequencies for these two clocks can be found in Chapter 2, “Characteristics and
Specifications. The memory controller operates at frequencies that are asynchronous to the rest of the

i.MX23.
The EMI consists of two major components:

*  DRAM controller
» Delay compensation circuitry (DCC)

OxFFFFFFFF
On-Chip ROM
0xFFFF0000
OxFFFEFFFF ROM
aliased through
0xC0000000 1 Gbyte
0x80100000 Default Slave
0x800FFFFF
Peripheral Space
128 Kbytes
0x80000000
O0x7FFFFFFF
Default Slave
0x60000000
Ox5FFFFFFF
External DRAM
32767 Aliases of
32 Kbytes
On-Chip SRAM
0x00008000
0x00007FFF
On-Chip SRAM
32 Kbytes
0x00000000

Figure 1-3. Physical Memory Map
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1.2.5 On-Chip One-Time-Programmable (OCOTP) ROM

The i.MX23 contains 1024 bits (1Kb) of OTP ROM. The OTP is segmented into four distinct physical
banks. Each bank is further divided logically into eight 32-bit words. The OTP serves severa functions:
* Housing of hardware and software capability bits (copied into shadow registers)
* Housing of Freescale operations and unique-ID fields.
* Housing the customer-programmable cryptography key
* Four words for customer general use

» A 32-hit word is dedicated to controller read and write locking of the various OTP regions (copied
into a shadow register)

» Storage of various ROM configuration bits

Access to the OTP is done through a memory-mapped APBH slave interface. Each of the 32 wordsis
memory-mapped on APBH for the purposes of reading (requires a bank-opening sequence). Writing to
the OTPis done through an address and data interface, where software provides the OTP word number
(one of 32) and a programming mask.

For more information, see Chapter 7, “On-Chip OTP (OCOTP) Controller.”

1.2.6 Interrupt Collector

The i.MX23 contains a 128-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 inter-
rupt service routine running at alower priority level. Each of the 128 interruptsis assigned its own 32-bit
programming register and can be set for HW source IRQ, SW source IRQ or HW source FIQ.

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

1.2.7 DMA Controller

Many peripherals on thei.MX23 use direct memory access (DMA) transfers. Some peripherals, such as
the USB controller, make highly random accesses to system memory for alarge number of descriptor,
gueue heads, and packet payload transfers. This highly random access nature is supported by integrating
adedicated DMA into the USB controller and connecting it directly to the high-speed AHB bus.

Similarly, the RS-ECC8 error correction engine, the DCP (crypto/memcpy), BCH-ECC and LCD con-
troller devices contain their own bus masters to allow for more random accesses to system memory.

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

i.MX23 Applications Processor Reference Manual, Rev. 1
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As mentioned previoudly, there are two AMBA periphera buses on thei.MX23:
» The APBH bus runs completely synchronously to the AHB’s HCLK.

* The APBX busrunsin anindependent XLKC clock domain that can be slowed down significantly
for power reduction.

See Chapter 10, “AHB-to-APBH Bridge with DMA,” and Chapter 11, “AHB-to-APBX Bridge with
DMA,” for more detailed information. Note that the AHB HCLK can run up to 133 MHz.

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 interven-
tion. The CPU can add commands to the end of a chain to keep data moving without interventions.

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

1.2.8 Clock Generation Subsystem

The i.MX23 uses several different clock domainsto provide clocks to the various subsystems, as shown
in Figure 4-1. These clocks are either derived from the 24-MHz crystal or from the integrated high-speed
PLL. The PLL output isfixed at 480 MHz.

More details about the system clock architecture can be found in Chapter 4, “Clock Generation and Con-
trol.”

The system includes a real-time clock that can use either the 24-MHz system crystal or an optional low
power crystal oscillator running at either 32.768 kHz or 32.0 kHz (customer-configurable via OTP). An
integrated watchdog reset timer is also available for automatic recovery from errant code execution.

See Chapter 23, “Real-Time Clock, Alarm, Watchdog, Persistent Bits,” for more information about these
features.

1.2.9 Power Management Unit

The i.MX23 contains a sophisticated power management unit (PMU), including an integrated DC-DC
converter, four linear regulators and aregulated 4.2V output. The PMU can operate from a Li-lon battery
using the DC-DC converter or a5-V supply using the linear regulators and can automatically switch
between them without interrupting operation. The PMU includes circuits for battery and system voltage
brownout detection, as well as on-chip temperature, digital speed, and process monitoring.

i.MX23 Applications Processor Reference Manual, Rev. 1
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The integrated PM U converter can be used to provide programmable power for the device aswell asthe
entire application on up to fiverails.

* VDDIO (nominal 3.3V) —DC-DC or linear-regulator from 5V

* VDDD (nominal 1.2V) — DC-DC or linear-regulator from VDDA
* VDDA (nominal 1.8V) — DC-DC or linear-regulator from VDDIO
* VDDM (nomina 2.5V) — linear-regulator from VDDIO

* VDD4P2 (nominal 4.2V) —when connected to 5V source

The 4.2V regulated output also allows for programmable current limits:

» Total load plus battery charge current (5V Limit)
» Battery Charge current
* Load current —for both on-chip and off-chip circuits

The 4.2V circuit is capable of adjusting distribution of current supply between the load and the bat-
tery-charger depending on programmed current-limits and load conditions. For example, when charging
the battery, and exceeding the 5V current limit, the 4.2V regulator will steal current from the bat-
tery-charger circuit and divert it to the load circuit.

The converter can be configured to operate from standard Li-1on battery chemistries up to 4.2 volts.
These converters use off-chip reactive components (L/C) in a pulse-width or frequency-modul ated
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 32, “Power Supply.”

1.2.10 USB Interface

The chip includes a high-speed Universal Serial Bus (USB) version 2.0 controller and integrated USB
transceiver macrocell interface (UTMI) PHY. Thei.MX23 device interface can be attached to USB 2.0
hosts and hubs running in the USB 2.0 high-speed mode at 480 Mbits per second. It can be attached to
USB 2.0 full-speed interfaces at 12 Mbits per second.

The USB controller and integrated PHY support high-speed Host modes for peer-to-peer file interchange.
The .M X23 has ahigh-current PWM channel that can be used with low-cost external components to gen-
erate up to 8 mA of 5 volts on the Host VBUS for Host 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 thei.M X23. It contains
arandom-access DMA engine that reduces the interrupt load on the system and reduces the total bus
bandwidth that must be dedicated to servicing the five on-chip physical endpoints.

i.MX23 Applications Processor Reference Manual, Rev. 1
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It isadynamically configured port that can support up to five endpoints, each of which may be config-
ured for bulk, interrupt, or isochronous transfers. The USB configuration information is read from
on-chip memory viathe USB controller’'s DMA.

See Chapter 8, “USB High-Speed Host/Device Controller,” and Chapter 9, “Integrated USB 2.0 PHY,”
for more information.

1.2.11  General-Purpose Media Interface (GPMI)

The chip includes a general-purpose media interface (GPMI) controller that supports NAND devices (all
packages).

The NAND flash interface provides a state machine that provides all of the logic necessary to perform
DMA functions between on-chip or off-chip RAM and up to four NAND flash devices. The controller
and DMA are sophisticated enough to manage the sharing of asingle 16 bit wide data bus among four
NAND devices, without detailed CPU intervention. This allows the i.M X23 to provide unprecedented
levels of NAND performance.

The general-purpose mediainterface can be described as two fairly independent devicesin one. Thethree
operating modes are integrated into one overall state machine that can freely intermix cyclesto different
device types on the mediainterface. There are four chip selects on the mediainterface. Each chip select
can be programmed to have a different type device installed.

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),” for more information.

1.2.12 Hardware Acceleration for ECC for Robust External Storage

The hardware ECC accelerator provides a forward error-correction function for improving the reliability
of various storage media that may be attached to the i.MX23. Modern high-density NAND flash devices
presume the existence of forward error-correction algorithmsto correct some soft and/or hard bit errors
within the device, allowing for higher device yields and, therefore, lower NAND device costs.

The i.MX23 contains two separate Error Correction Code (ECC) hardware engines implemented the fol -
lowing algorithms:

* Reed-Solomon—Provides4 or 8 bits/symbol correction (RS-ECCS8). Thisisthe same enginefound
in previous SoC products.

* Bose Ray-Choudhury Hocguenghem — Provides up to 20-bits correction (BCH-ECC)

Both engines are tightly coupled to the GPMI and are for mutually exclusive use with completely sepa-
rate programming models and DMA structures. The BCH engine supersedes the RS-ECC8 except in

i.MX23 Applications Processor Reference Manual, Rev. 1
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allowing for backwards compatibility of legacy NAND software drivers written specifically for the
RS-ECCS.

1.2.12.1 Reed-Solomon ECC Engine

The RS-ECC module consists of two different error correcting code processors:

» Four-symbol error correcting (9 bits/symbol) Reed-Solomon encoder/decoder
» Eight-symbol error correcting (9 bits/symbol) Reed-Solomon encoder/decoder

The Reed-Solomon modes are used for storage elementsthat have a higher native defect probability, such
as MLC NAND. It can correct up to four 9-bit symbols over a 512-byte block in a 2-Kbyte paged device
or up to eight 9-bit symbols over a 512-byte block in a 4-Kbyte paged device.

Both of these error correction encoder/decoders use DMA transfers to move data from system memory
completely in parallel with the CPU performing other useful work.

For storage read transfers, the ECC8 controller usesits AHB bus master to transfer data directly to system
memory. In addition, the ECC8 automatically corrects errorsin the read data buffersin system memory
without CPU assistance.

The ECCS8 includes one more significant enhancement, namely, it provides four-symbol error correction
for the 9 or 16 byte metadata stored in the redundant area of the NAND device.

See Chapter 14, “8-Symbol Correcting ECC Accelerator (ECC8),” for more information.

1.2.12.2 Bose Ray-Choudhury Hocquenghem ECC Engine

The Bose, Ray-Chaudhuri, Hocquenghem (BCH) Encoder and Decoder module is capable of correcting
from 2 to 20 single bit errorswithin ablock of datano larger than about 900 bytes (512 bytesistypical) in
applications such as protecting data and resources stored on modern NAND flash devices. The correction
level inthe BCH block is programmable to provide flexibility for varying applications and configurations
of flash page size. The design can be programmed to encode protection of 2, 4, 8, 10, 12, 14, 16, 18, or 20
bit errorswhen writing flash and to correct the corresponding number of errors on decode. The correction
level when decoding MUST be programmed to the same correction level as was used during the encode
phase.

BCH-codes are a type of block-code, which impliesthat all error-correction is performed over a block of
N-symbols. The BCH operation will be performed over GF(2:3= 8192), which isthe Galois Field consist-
ing of 8191 one-hit symbols. BCH encoding (or encode for any block-code) can be performed by two
algorithms: systematic encoding or multiplicative encoding. Systematic encoding is the process of read-
ing al the symbols which constitute a block, dividing continuously these symbols by the generator poly-
nomial for the GF(8192) and appending the resulting t parity symbols to the block to create aBCH
codeword (where t isthe number of correctable bits).

i.MX23 Applications Processor Reference Manual, Rev. 1

1-16 Freescale Semiconductor



Product Overview

The BCH sits on the AX| fabric with close coupling to both the GPMI and external memory controller.
See Chapter 15, “20-BIT Correcting ECC Accelerator (BCH).”

1.2.13 Data Co-Processor (DCP)—Memory Copy, Crypto,
and Color-Space Converter

The i.MX23 SOC contains a data co-processor consisting of four virtual channels. Each channel is essen-
tially a memory-to-memory copy engine. The linked list control structure can be used to move
byte-aligned blocks of data from a source to a destination. In the process of copying from one place to
another, the DCP can be programmed to encrypt or decrypt the block using AES-128 in one of several
chaining modes. An SHA-1 hash can be calculated as part of the memory-copy operation.

See Chapter 16, “Data Co-Processor (DCP),” for more information.

1.2.14 Mixed Signal Audio Subsystem

The i.MX23 contains an integrated high-quality mixed signal audio subsystem, including high-quality
sigmadelta D/A and A/D converters, as shown in Figure 1-4.

The chip includes alow-noise headphone driver that allowsit to directly drive low-impedance (16€2)
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 interrupt collector. A digitally programmable master volume control allows user con-
trol of the headphone volume. Use of the headphone amplifier volume control is recommended as the
digital control may reduce SNR performance. 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.

Also integrated is a class A-B mono speaker amplifier which must be powered from a sufficiently
high-enough current 4.2V source such as the battery. The speaker amplifier can support up to 2W rms of
output assuming a 4.2V supply and a 4Q2 speaker load.

These features are described in Chapter 28, “AUDIOIN/ADC,” and Chapter 29, “AUDIOOUT/DAC.”
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Figure 1-4. Mixed Signal Audio Elements
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1.2.15 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 daves, notably the on-chip RAM and on-chip ROM controllers. In addition,
it provides control registers for the DRAM controller output clock shifting. It also provides several secu-
rity features, including an entropy register, as well asthe JTAG shield.

See Chapter 6, “Digital Control and On-Chip RAM,” for more information.

1.2.16 Synchronous Serial Port (SSP)

The i.MX23 SOC contains two integrated synchronous serial ports, SSPs. Each SSP supports awide
range of synchronous serial interfaces, including:

 1-hit, 4-bit, or 8-bit high-speed MM C/SD/SDIO
* Motorola (1-bit) and Winbond (1, 2 and 4-bit) SPI with up to 3 slave selects
« TISSI

Each SSP has a dedicated DMA channel and a dedicated clock divider from the PLL.
See Chapter 21, “ Synchronous Serial Ports (SSP),” for more information about these features.

1.2.17 12C Interface

The chip contains atwo-wire SMB/I 2C businterface. It can act as amaster on the SMB interface. The
on-chip ROM supports boot operations from I°C EEPROMs.

See Chapter 25, “12C Interface,” for more information.

1.2.18 General-Purpose Input/Output (GPIO)

The i.MX23 contains 95 GPIO pinsin the 169-pin package and 64 GPIO pins in the 128-pin package.
Most digital pins (except for EMI pins) that are available for specific functions are also available as GPIO
pinsif they are not otherwise used in a particular application.

See Chapter 37, “Pin Control and GPIO,” for more information

1.2.19 Display Processing

The i.MX23 display processing and output consists of four distinct modules as shown in Figure 1-5.
These are:

» Pixel Processing Pipeline - dedicated AXI bus master.

» Display Controller (LCDIF) - dedicated AXI bus master.

* PAL/NTSC TV-Encoder - direct feed from LCDIF output

» 10-bit Video DAC for analog composite output - direct feed from TV-Encoder

i.MX23 Applications Processor Reference Manual, Rev. 1
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Thisalowsfor al post video-decode pixel processing to be handled in hardware with minimal CPU
intervention. Multiple pixel formats and display configurations are also supported.

8 x Overlays Video YUV
RGB (S1) (S0)
PXP Block
v
CSC + Scale
> Colorkey / Alpha-Blend
Rotation
TV-Out block LCDIF Block
TVE *
BT.656 .
NTSC/PAL Encoder |« Display Out
(digital) (RGB, System,
BT.656)
Video DAC
(analog)
\j \/
To TV Out Pins To LCD Pins

Figure 1-5. Display Processing Sub-System

1.2.19.1 Display Controller / LCD Interface (LCDIF)
Thei.MX23 Display Controller (LCDIF) includes:

* AMBA AXI master mode allows for high-performance operation from external memory. Thisalso
includes an increase to a 128x32-bit internal latency buffer which features an under-flow recovery

mechanism.

»  Supports 24-bit full color paralel RGB (DOTCK) mode. Ableto drive up to VGA (640x480) full
color displays at refresh rates up to 60Hz.

»  Supports full 24-bit system mode (8080/6080/V SY NC/WSY NC). Read-mode is not supported.
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* ITU-RBT.656 compliant D1 digital video output mode with on-the-fly RGB to Y CbCr
color-space-conversion. This output also feeds the integrated TV-Encoder

» Supports wide variety of input and output formats allowing for conversion between input and
output (e.g., RGB565 input to RGB888 output). Also supports packed pixel formats.

See Chapter 18, “LCD Interface (LCDIF),” for more information.

1.2.19.2 Pixel Processing Pipeline (PXP)

The PXP performs all necessary post display frame pre-processing in hardware with minima memory
overhead. In avideo-centric system such as the i.MX23, this allows for the CPU to have maximum pro-
cessing bandwidth for video-decode operation. The PXP operation and features can be described as fol-
lows:

» The background image (e.g. decoded video frames) is read from external memory into separate
Y/U/V buffers as 8x8 pixel macroblocks. These buffers are then fed into a color-space converter
(e.g. YUV to RGB) followed by the scaling engine which utilizes an advanced bi-linear weighted
scaling algorithm. The scaling operation isdefined in terms of the output image (viaprogrammable
offsetsand cropping registers). The output of the scaler isfed into yet another internal buffer called
0. If the background image is already in the RGB color-spaceit is assumed to be scaled
appropriately for therequired output format and can thus be read directly into theinternal SO buffer.
In order to maintain efficient use of external memory, only the relevant (visible) portion of the
background image is fetched.

* Thescaed RGB image (in the internal SO buffer) can be blended with up to eight programmable
overlays. The co-ordinates of the overlays can once again be described in terms of the resultant
output image. Each overlay can have aeither aglobal programmable opacity or a per-pixel
resolution if constructed with ARGB color-space. In addition to this, each overlay can have a
relative priority level such that when constructing the output image, the PXP only fetches the
visible overlay in the current 8x8 macroblock. The overlays are fetched into the internal S1 buffer.
Alphablending is performed on the SO and S1 buffers to generate the blended output into the
internal S3 buffer. Other operationssuch asBITBLT and color-keying can also be performed at this
stage.

» Thefinal stage of the PXP operation is the rotator which can perform flips and 90, 180 and 270
rotations. The rotator operates on the 8x8 pixel macroblocksin the S3 buffer to maximize external
memory fetch efficiency. It writes 8x8 macroblocks to external memory in thisfinal stage.

It should be noted that the PXP supersedes all pixel operations of the DCP.
See Chapter 17, “Pixel Pipeline (PXP),” for more information on the PXP.

1.2.19.3 PAL/NTSC TV-Encoder

The PAL/NTSC TV-Encoder is part of the integrated TV-Out functionality of i.MX23. The encoder takes
input directly from the LCDIF without intermediate memory access. In order to utilize the TV-Out path,
the LCDIF must be configured to output the ITU-R BT.656/BT.601 D1 digital video stream mode. This
stream is synchronized to theinternal 108MHz clock of the TV-Encoder. After this point, the block

i.MX23 Applications Processor Reference Manual, Rev. 1

Freescale Semiconductor 1-21



Product Overview

encodes the stream into aformat suitable for the Video DAC. Before being sent to the video DAC, the
output of the TV-Encoder is passed through a pixel interpolating filter which helps to lessen the require-
ments for off-chip video filtering.

See Chapter 19, “TV-Out NTSC/PAL Encoder.” for more information on the TV-Encoder.

1.2.19.4 Video DAC

Thei.MX23 includes afully integrated low-power 10-bit Video DAC which takes the direct output from
the TV-Encoder to generate a compliant analog composite analog video signal (CVBS). Also supported
are optional source termination and automatic jack detection (viainterrupt) allowing the Video DAC to
be enabled/disabled automatically.

See Chapter 20, “Video DAC,” for more information.

1.2.20 SPDIF Transmitter

The i.MX23 includes a Sony-Philips Digital Interface Format (SPDIF) transmitter. It supports sample
rates independently from the A/D and D/A sample rates so that al three can run simultaneously. The
SPDIF has a dedicated DMA channel. The SPDIF hasits own clock divider from the PLL. See
Chapter 30, “ SPDIF Transmitter,” for more information.

1.2.21 Dual Serial Audio Interfaces

The BGA 169 package of the i.MX23 includes two seria audio interfaces (SAIF), each with three stereo
pairs. The pin multiplexing scheme for i.MX23 allows a stereo transmitter on one device and a stereo
receiver to be connected to external devices, either D/A and A/D converters or to a host processor, such
as acell phone or BlueTooth controller.

See Chapter 31, “Serial Audio Interface (SAIF) (BGA169 Only).”

1.2.22 Timers and Rotary Decoder

An automatic rotary decoder function isintegrated into the chip. Two digital inputs are monitored to
determine which is leading and by how much. In addition, the hardware automatically determines the
period for rotary inputs. There are four timersto provide timer functionality based on different clock
inputs.

See Chapter 22, “Timers and Rotary Decoder,” for more information.

1.2.23 UARTs

Three UARTS, similar to a 16550 UART, are provided—two for application use and one for debug use.
The application UARTS are a high-speed devices capable of running up to 3.25 Mbits per second with
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16-byte receive and transmit FIFOs. The application UARTSs supports DMA and flow control (CTS/RTS).
The debug UART does not use DMA channels.

See Chapter 26, “Application UART,” and Chapter 27, “ Debug UART,” for more information.

1.2.24 Low-Resolution ADC, Touch-Screen Interface, and Temperature
Sensor

The LRADC provides 16 “physical” channels of 12-bit resolution analog-to-digital conversion. Only 8
“virtual” channels can be used at one time, but those 8 channels can be mapped to any of the 16 physical
channels. Some physical channels have dedicated inputs:

e Channel 15—VDD5V

* Channel 14—Bandgap reference

* Channel 13—USB_DN

e Channel 12—USB_DP

* Channel 10 and 11—Reserved

» Channel 8 and 9—Internal temperature sensing

* Channel 7—Battery

* Channel 6—VDDIO

The USB_DN/DP inputs can only be sampled with the LRADC in non-USB mode (see
HW_USBPHY_CTRL_DATA_ON_LRADC).

The remaining six channels are available for other uses and can be used for resistive button sense,
touch-screens, or other analog input. Channels 0 and 1 have integrated current sources to drive external
temperature monitor thermistors. Channels 2-5 have integrated drivers for resistive touch-screens. The
LRADC provides typical performance of 12-bit no-missing-codes, 9-bit/~56dB SNR, and 1% absolute
accuracy (limited by the bandgap reference).

See Chapter 33, “Low-Resolution ADC and Touch-Screen Interface,” for more information.

1.2.25 Pulse Width Modulator (PWM) Controller

The i.MX23 contains five PWM output controllers that can be used in place of GPIO pins. Applications
include LED and backlight brightness control. Independent output control of each phase allows 0, 1, or
high impedance to be independently selected for the active and inactive phases. Individua outputs can be
run in lock step with guaranteed non-overlapping portions for differential drive applications.

See Chapter 24, “Pulse-Width Modulator (PWM) Controller,” for more information.
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1.2.26 Real-Time Clock, Alarm, Watchdog, Persistent Bits

The i.MX23 supports real-time clock, alarm clock, watchdog reset, persistent bits and millisecond
counter. The RTC system can be powered from the battery 5V supply. The clock sources for these func-
tions are selectable between 32 kHz, 32.768 kHz or 24 MHz crystals.

See Chapter 23, “Real-Time Clock, Alarm, Watchdog, Persistent Bits,” for more information.
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Chapter 2
Characteristics and Specifications

This chapter describes the characteristics and specifications of the i.MX23 and includes sections on abso-
[ute maximum ratings, recommended operating conditions, and DC characteristics.

2.1 Absolute Maximum Ratings

Table 2-1. Absolute Maximum Ratings

Parameter Min Max Units
Storage Temperature —-40 125 °C
Battery Pin - BATT, VDD4P2V -0.3 4.242 \
5-Volt Source Pin - VDD5V (transient, t < 30ms, duty cycle < 0.05%) -0.3 7.00 \Y
5-Volt Source Pin - VDD5V (static) -0.3 6.00 \Y
PSWITCH (Note 1) -0.3 | VDDXTAL +1.575| V
Analog Supply Voltage—VDDA -0.3 2.10 \"
Speaker Amplifier Supply Voltage—VDDS -0.3 4.242 \Y
Digital Core Supply Voltage —VDDD -0.3 1.575 \
Non-EMI Digital /O Supply—VDDIO -0.3 3.63 \
EMI Digital 1/0 Supply—VDDIO.EMI -0.3 3.63 \
DC-DC Converter—DCDC_BATT (Note 2) -0.3 BATT \
Input Voltage on Any Digital I/O Pin Relative to Ground -0.3 VDDIO+0.3 \
Input Voltage on USB_DP and USB_DN Pins Relative to Ground (Note 3) -0.3 3.63 \
Input Voltage on Any Analog I/O Pin Relative to Ground -0.3 VDDA+0.3 \

T VDDIO can be applied to PSWITCH through a 10 kQ resistor. This is necessary in order to enter the chip’s firmware recovery

mode. (The on-chip circuitry prevents the actual voltage on the pin from exceeding acceptable levels.)
2 Application should include a Schottky diode between BATT and VDD4P2.

3 USB_DN and USB_DP can tolerate 5V for up to 24 hours. Note that while 5V is applied to USB_DN or USB_DP, LRADC
readings can be corrupted.

Table 2-2. Electro-Static Discharge Immunity

169-Pin BGA & 128-Pin LQFP Packages Tested Level
Human Body Model (HBM) 2 kV
Charge Device Model (CDM) 500V
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2.2 Recommended Operating Conditions

Table 2-3. Recommended Power Supply Operating Conditions

Parameter Min Typ Max Units

Analog Core Supply Voltage—VDDA 1.62 - 210 Vv
Digital Core Supply Voltage—VDDD 1.00 ) 155 i
Specification dependent on frequency. (Notes 1, 4)

Non-EMI Digital /0 Supply Voltage—VDDIO 2.90 - 3.575 \"
EMI Digital /0O Supply Voltage—VDDIO.EMI 1.8 - 3.25 \
Battery / DCDC Input Voltage - BATT, DCDC_BATT (Note 2) 2.6 - 4.242 \
Speaker Supply Voltage - VDDS 2.7 - 4.242 Y
VDD5V Supply Voltage (5V current < 100 ma) 4.40 5.00 5.25 \
VDD5V Supply Voltage (5V current >= 100 ma) 4.75 5.00 5.25 \
Offstate Current (Note 3):

* 32-kHz RTC off, BATT =4.2V - 11 30 pA
e 32-kHz RTC on, BATT =4.2V - 13.5 30 HA

.
2

For optimum USB jitter performance, VDDD = 1.35 V or greater.
2.9V

and the real-time clock running.
VDDD supply minimum voltage includes 75 mV guardband.

Table 2-4. Operating Temperature Conditions

This requires software to program the RTC_PERSIST0_SPARE<31:28> bits. Minimum without the software programming is

When the real-time clock is enabled, the chip consumes additional current when in the OFF state to keep the crystal oscillator

Parameter Min Typ Max Units
Commercial Ambient Operating Temperature Range, T, (Note 1, 2) —10 - 70 °C
Commercial Junction Temperature Range, T, (Note 1, 2) -10 - 85 °C
Industrial Ambient Operating Temperature Range, T, (Note 1, 2) -40 - 85 °C
Industrial Junction Temperature Range, T; (Note 1, 2) -40 - 105 °C
Package Thermal Impedance, 128-Pin LQFP, ©,, (Note 3) - - 43 °C/W
Package Thermal Impedance, 169-Pin BGA, ©,, (Note 3) - - 44 °C/W

In most systems 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 i.MX23.

where:

e T, =Maximum Junction Temperature
* Ojp = Package Thermal Impedance

Maximum Ambient Operating Temperature may be limited due to on-chip power dissipation. Ty MAax) <=Ty- (©4axPp)

* Pp = Total On-chip Power Dissipation = PSpeakerAmp + PVDD4P2 + PBatteryCharger + PDCDC + PLinearRegulators
+PInternal. Note that depending on the application, some of these power dissipation terms may not appliy.

* PSpeakerAmp = Speaker Amp On-Chip Power Dissipation = ~1W (regardless of output amplitude)

PVDD4P2 = VDD4P2 On-Chip Power Dissipation = (VDD5V - VDD4P2 ) x IDD4P2

PBatteryCharger = Battery Charger On-Chip Power Dissipation = (VDD5V - BATT ) x ICHARGE

PDCDC = DC-DC Converter On-Chip Power Dissipation = (BATT x DCDC Input Current ) x (1 - efficiency)
PLinearRegulators = Linear Regulator On-Chip Power Dissipation = (VDD5V-VDDIO) x (IDDIO + IDDM + IDDA + IDDD) +
(vDDIO - VDDM) x IDDM + (VDDIO - VDDA) x (IDDA + IDDD) + (VDDA - VDDD) x IDDD

Pinternal = Internal Digital On-Chip Power Dissipation = ~VDDD x IDDD

Assumes 4-layer PCB and still air. Actual thermal performance may vary based on board and enclosure composition and
design.
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Table 2-5. Recommended Analog Operating Conditions

Parameter Min Typ Max Units
Low Resolution ADC:
¢ Input Impedance (CHO - CH5) >1 - - MQ
¢ Absolute Accuracy +/-1.5 %
On-Die Temperature Sensor:
¢ Absolute Accuracy +/-1.5 %
Microphone:
¢ Full-Scale Input Voltage (MIC_GAIN=40 dB) (Note 4, 5) 0.0052 0.0055 0.0057 Vrms
* Input Resistance 75 100 125 kQ
* |dle SNR (Note 8) 59 66 - dB FS
e THD+N at -3dBFS -53 -63 - dB
Line Inputs:
e Full-Scale Input Voltage to ADC (Note 1, 4, 5) 0.52 0.54 0.56 Vrms
¢ Full-Scale Input Voltage to HP with 0dB Gain (Note 1, 4) 0.52 0.59 0.61 Vrms
* Input Resistance (Line-to-Headphone mode) (Note 2) 37.5 50 62.5 kQ
¢ Input Resistance (Line-to-ADC mode) (Note 2) 14.1 18.75 234 kQ
* Lineln-to-HP SNR Idle Channel (Note 2) 97 100 103 dB FS
* ADC SNR Idle Channel (Note 2) 80 87 89 dB FS
* ADC —60 dB Dynamic Range (Note 2) 80 87 89 dB FS
e ADC THD+N at -3dBFS -73 -80 - dB
Headphone:
* Full-Scale Output Voltage (VDDA = 1.8 V, 16 Q load) (Note 6) 0.46 0.52 0.54 Vrms
¢ Output Resistance 0.1 0.3 0.5 Q
¢ Crosstalk between Input Channels (16 Q load) (Note 7) -65 -70 - dB
e THD+N (16 Q load) (Note 7, 9) -80 -84 - dB
e THD+N (10 kQ2 load) (Note 7, 9) -83 -86 - dB
* DAC SNR Idle Channel (Note 2, 7, 8) 95 97 - dB FS
e DAC —60 dB Dynamic Range (Note 2, 7, 8) 95 97 - dB FS
* Output Frequency Response (20Hz - 20kHz, 1 kHz = 0dB) -1 - +1 dB FS
* Channel Balance (Level Difference between L-ch and R-ch) -0.2 0.04 0.2 dB
Speaker Amplifier:
* Full-Scale Output Voltage (VDDS = 4.2 V, 8 Q load) 2.6 2.7 2.8 Vrms
¢ QOutput Offset Voltage 0 15 45 mV
e Maximum Out Power (VDDS = 4.2V, 8 Q load, 1% THD) 0.85 0.9 1 w
e Maximum Out Power (VDDS =3.0V, 8 Q load, 1% THD) 0.425 0.45 0.55 w
e Maximum Out Power (VDDS = 4.2 V, 4 Q load, 10% THD) 1.6 1.75 1.9 W
e Maximum Out Power (VDDS = 4.2V, 4 Q load, 1% THD) 1.275 1.45 1.6 W
e Maximum Out Power (VDDS =3.0V, 4 Q load, 1% THD) 0.6 0.7 0.8 W
* SNR (VDDS = 4.2 V, A-Weighted, 8 Q load) 90 95 - dB
* Speaker VDDS Active Current (no signal) (Note 3) - 1.3 + lofset 45 mV/Q mA
* Speaker VDDS Leakage Current (VDDS=4.2V, Speaker = OFF) - 0.1 0.6 uA
e THD+N (4 Q load, -2dB signal) -50 -55 - dB
e THD+N (8 Q load, -2dB signal) -55 -61 - dB
* PSRR at 217-1000 Hz 60 75 - dB

1 Vrms requires external resistor divider.

Measured “A weighted” over a 20-Hz to a 20-kHz bandwidth, relative to full scale output voltage (when VDDIO = 3.3 V and
VDDA =2.1V).

loftset = Offset voltage/speaker impedance.
Maximum input that achieves -40dB THD+N
ADC gain=0dB

N

a b~ W
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6 Maximum output that achieves at least -66dB THD+N into 16 Q load
7 Measured at -1dB FS, where fullscale achieves at least -66dB THD+N into a 16 Q load

8 SNRand Dynamic range measurements made in capless headphone mode with DCDC converters running and JTAG
disconnected.

Applies for both LINE IN and DAC IN sources.

©

2.3 DC Characteristics

Table 2-6. PSWITCH Input Characteristics

Parameter HVYESP“,’VV?I.ESHTS Min Max Units
PSWITCH LOW LEVEL (See Note 3) 0x00 0.00 0.30 \Y
PSWITCH MID LEVEL & STARTUP (See Note 1, 3) 0x01 0.65 1.50 \Y
PSWITCH HIGH LEVEL (See Note 2, 3) Ox11 2.1 VDDXTAL + 1.575 \

' AMID LEVEL PSWITCH state can be generated by connecting the VDDXTAL output of the SOC to PSWITCH through a
switch.

2 PSWITCH acts like a high impedance input (>300 kQ) when the voltage applied to it is less than 1.5V. However, above 1.5V
it becomes lower impedance. To simplify design, it is recommended that a 10 kQ resistor to VDDIO be applied to PSWITCH
to set the HIGH LEVEL state.

3 Consult the reference schematics for recommended PSWITCH button circuitry.

Table 2-7. Power Supply Characteristics

Parameter Min | Typ | Max | Units
VDDXTAL Voltage Reference
Qutput Voltage 1.0 \Y
Linear Regulators Min | Typ | Max | Units
Output Voltage Accuracy (VDDIO, VDDA, VDDM, VDDD) (See Note 1) -1 +3 %
VDDIO Maximum Output Current (VDDIO=3.325V, VDD5V=4.75V) (See Note 2, 8) 240 mA
VDDIO Maximum Output Current (VDDIO=3.325V, VDD5V=4.40V) (See Note 2, 8) 175 mA
VDDM Maximum Output Current (VDDM=2.5V, VDD5V=4.75V) (See Note 2, 8) 240 mA
VDDM Maximum Output Current (VDDM=2.5V, VDD5V=4.40V) (See Note 2, 8) 230 mA
VDDA Maximum Output Current (VDDA=1.8V, VDD5V=4.75V) (See Note 2, 8) 235 mA
VDDA Maximum Output Current (VDDA=1.8V, VDD5V=4.75V) (See Note 2, 8) 225 mA
VDDD Maximum Output Current (VDDD=1.2V, VDD5V=4.75V) (See Note 2, 8) 260 mA
VDDD Maximum Output Current (VDDD=1.2V, VDD5V=4.75V) (See Note 2, 8) 245 mA
VDDIO Output Impedance (See Note 9) - | 115 - mQ
VDDM Output Impedance (See Note 9) - |33 - mQ
VDDA Output Impedance (See Note 9) - 105 - mQ
VDDD Output Impedance (See Note 9) - 175 - mQ
DCDC Converters Min | Typ | Max | Units
Output Voltage Accuracy (DCDC_VDDIO, DCDC_VDDA, DCDC_VDDD) (See Note 1) -1 +3 %
DCDC Converters (3.0V < BATT < 4.242V) Min | Typ | Max | Units
DCDC_VDDD Maximum Output Current (VDDD=1.55V) (See Note 3, 7) 250 mA
DCDC_VDDA Maximum Output Current (VDDA=1.8V) (See Note 3, 7) 200 mA
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Table 2-7. Power Supply Characteristics (continued)

DCDC_VDDIO Maximum QOutput Current (VDDIO=3.30V, VDDD=1.55V) (See Note 3, 4, 7) 135 mA
DCDC_VDDIO Maximum QOutput Current (VDDIO=3.20V, VDDD=1.55V) (See Note 3, 4, 7) 120 mA
DCDC_VDDIO Maximum QOutput Current (VDDIO=3.15V, VDDD=1.55V) (See Note 3, 4, 7) 95 mA
DCDC_VDDIO Maximum QOutput Current (VDDIO=3.15V, VDDD=1.375V) (See Note 3, 4, 7) 175 mA
DCDC Converters (3.3V < BATT < 4.242V) Min | Typ | Max | Units
DCDC_VDDD Maximum Output Current (VDDD=1.55V, 3.3V < BATT < 4.242V) (See Note 3, 7) 250 mA
DCDC_VDDA Maximum Output Current (VDDA=1.8V, 3.3V < BATT < 4.242V) (See Note 3, 7) 200 mA
DCDC_VDDIO Maximum QOutput Current (VDDIO=3.30V, VDDD=1.55V) (See Note 3, 4, 7) 215 mA
DCDC_VDDIO Maximum Output Current (VDDIO=3.20V, VDDD=1.55V) (See Note 3, 4, 7) 175 mA
DCDC_VDDIO Maximum QOutput Current (VDDIO=3.15V, VDDD=1.55V) (See Note 3, 4, 7) 135 mA
DCDC_VDDIO Maximum Qutput Current (VDDIO=3.15V, VDDD=1.375V) (See Note 3, 4, 7) 265 mA
DCDC Converters (4.0V < BATT < 4.242V) Min | Typ | Max | Units
DCDC_VDDIO Maximum Output Current (VDDIO=3.30V, VDDD=1.55V) (See Note 3, 4, 7) 355 mA
DCDC_VDDIO Maximum QOutput Current (VDDIO=3.20V, VDDD=1.55V) (See Note 3, 4, 7) 340 mA
DCDC_VDDIO Maximum Output Current (VDDIO=3.15V, VDDD=1.55V) (See Note 3, 4, 7) 325 mA
DCDC_VDDIO Maximum QOutput Current (VDDIO=3.15V, VDDD=1.375V) (See Note 3, 4, 7) 420 mA
VDD4P2 Regulated Output Min | Typ | Max | Units
VDDA4P2 Output Voltage Accuracy (TARGET=4.2V) (Note 1) -2 +1 %
VDD4P2 Maximum Output Current (VDD5V=5.00V, ILIMIT=780mA) (See Note 5) 725 mA
VDD4P2 Maximum Output Current (VDD5V=4.75V, ILIMIT=780mA) (See Note 5) 605 mA
VDD4P2 Maximum Output Current (VDD5V=4.40V, ILIMIT=780mA) (See Note 5) 325 mA
VDD4P2 Output Impedance (See Note 9) 90 mQ
VDD4P2 Output Current Limit Accuracy (VDD5V=4.75V, ILIMIT=480mA) (See Note 6) 466 | 480 | 505 | mA
VDD4P2 Output Current Limit Accuracy (VDD5V=4.75V, ILIMIT=100mA) (See Note 6) 95 | 100 | 105 | mA
Battery Charger Min | Typ | Max | Units
Final Charge Voltage Accuracy (TARGET=4.2V) -2 +1 %

No Load.
Output regulated within 100 mV of target voltage.
DCDC Double FETs Enabled, Inductor Value = 15uH.
Assumes simultaneous load of IDDD = 250 mA@1.55V and IDDA = 200 mA@1.8V.
Output regulated within 300 mV of target voltage.
Untuned.
The DCDC Converter is a triple output buck converter. The maximum output current capability of each output of the converter
is dependent on the loads on the other two outputs. For a given output, it may be possible to achieve a maximum output
current higher than that specificed by ensuring the load on the other outputs is well below the maximum.
Because the internal linear regulators are cascaded, it is not possible to simultaneously operate the VDDIO, VDDA, VDDM,
and VDDD linear regulators at the maximum specified load current. For example, the VDDIO linear regulator provides current
to both the VDDIO 3.3 V supply rail as well as the VDDM and VDDA linear regulator inputs. Likewise, the VDDA linear
regulator provides current to both the 1.8 V supply rail as well as the VDDD linear regulator input. The application designer
should ensure the following two conditions are met:

* (VDDIO Load Current + VDDM Load Current + VDDA Load Current) < VDDIO Maximum Output Current

* (VDDA Load Current + VDDD Load Current) < VDDA Maximum Output Current
9) The output impedance value is measured on a PCB evaluation board and includes the PCB trace impedance.

N o o b~ WON =

i.MX23 Applications Processor Reference Manual, Rev. 1

Freescale Semiconductor 2-5



Characteristics and Specifications
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Figure 2-1. DCDC Efficiency vs. Battery Voltage (VDDD=1.05V, Low VDDD Load)

Figure 2-2. DCDC Efficiency vs. Battery Voltage (VDDD=1.28V, Medium VDDD Load)
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Efficiency vs. Battery Voltage (VDDD=1.55V ,High VDDD load)
ForAll Data: VDDIO=3.12V,VDDA=1.76V, L=15uH
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Figure 2-3.

DCDC Efficiency vs. Battery Voltage (VDDD=1.55V, High VDDD Load)

Table 2-8. Non-EMI Digital Pin DC Characteristics

VDDIO =3.3V
Parameter Name Min Max Units
Non-EMI Regular & High Drive 1/0 VIH 2.00 vVDDIO Vv
Input Voltage VIL - 0.80 \Y
Non-EMI Regular & High Drive /O VOH 0.8 * VDDIO - Vv
Qutput Voltage VOL - 0.40 \Y
Non-EMI Regular I/O Output Current (see notes 1 and 6 of IOH - 4mA
Table 2-10) 3.60 - mA
IOH - 8mA 7.20 - mA
IOH - 12mA 10.80 - mA
IOL - 4mA -3.60 - mA
IOL - 8mA -7.20 - mA
IOL - 12mA -10.80 - mA
Non-EMI High Drive I/O (PWM4) Output Current (see notes2 | IOH - 8mA -6.50 i mA
and 6 of Table 2-10)
IOH - 16mA -11.00 - mA
IOH - 24mA -16.80 - mA
IOL - 8mA -8.00 - mA
IOL - 16mA -14.50 - mA
IOL - 24mA -19.00 - mA
External Pull-Up / Pull-Down Resistor Value Required to
Overdrive Internal Gate Keeper i 50 kQ
Internal Pull-Up Resistor Accuracy -20 - +20 %
i.MX23 Applications Processor Reference Manual, Rev. 1
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Table 2-9. EMI Digital Pin DC Characteristics

VDDIO.EMI =25V VDDIO.EMI=1.8V =
=
Parameter Name Min Max Min Max 2
EMI I/O VIH (VDDIO.EMI/ 2) + 0.2 VDDIO.EMI (VDDIO.EMI/ 2) + 0.2 VDDIO.EMI \
Input VIL - (VDDIO.EMI/ 2) - 0.2 - (VDDIO.EMI/2)-0.2 | V
Voltage
EMI I/O VOH 0.7 * VDDIO.EMI - 0.8 * VDDIO.EMI - \
Output VoL - 0.40 - 0.2*VDDIO.EMI | V
Voltage
EMI I/O IOH -4 mA 3.00 - 3.00 - mA
Output | 151 . g mA 6.00 - 5.00 - mA
Current
(See notes IOH - 12 mA
1and 6 (see note 3
of of 10.00 - 8.50 - mA
Table 2-10)| 12Ple 2-10)
IOH - 16 mA
(see ngte 8 14.00 - 11.00 - mA
Table 2-10)
IOL -4 mA -4.00 - -3.50 - mA
IOL - 8 mA -8.00 - -7.00 - mA
IOL-12mA
(SeeO’}Ote 8 -12.00 - -10.50 - mA
Table 2-10)
IOL-16 mA
(Seeor}"te 8 -16.00 . -13.50 - mA
Table 2-10)
Table 2-10. External Devices Supported by the EMI
DRAM Device Max Load (see notes 4 and 5) Pad Voltage
DDR 15 pF 25V
mDDR 15 pF 1.8V

a few pins. The majority of GPIO drivers must be set in 4-mA mode.

to reduce L*di/dt power supply noise.
3 The EMII/O pad pre-drivers are powered from VDDIO rather than VDDIO.EMI. This causes the higher EMI I/O drive strengths
at2.5V and 1.8 V to have a dependency on the VDDIO voltage. For2.5V and 1.8 V EMI /O 12 mA & 16 mA drive strengths,
VDDIO should equal 3.3 V or higher.

i.MX23 Applications Processor Reference Manual, Rev. 1

The stronger the driver mode, the noisier the on-chip power supply. The use of a stronger drive mode must be limited to only

High-drive /O has a high current source/sink capability. However, it is not meant as high-speed I/O - the driver turns on slowly
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Max load includes capacitive load due to PCB traces, pad capacitance and driver self-loading.

Setting is for worst case. Freescale’s EMI interface uses less powerful drivers than those typically used in mDDR devices. A
possible transmission-line effect on the PC board must be suppressed by minimizing the trace length combined with
Freescale’s slower edge-rate drivers. The i.MX23 provides up to 16 mA programmable drive strength. However, the 16-mA
mode is an experimental mode. With the 16-mA mode, the EMI function may be impaired by simultaneous switching output
(SSO) noise. In general, the stronger the driver mode, the noisier the on-chip power supply. Freescale recommends not using
a stronger driver mode than is required. Because on-chip power and ground noise is proportional to the inductance of its return

path, users should make their best effort to reduce inductance between the EMI power and ground balls and the PC board
power and ground planes.

6 |OH is the maximum output current at which the VOH specification is met. 10L is the maximum input current at which the VOL
specification is met.
2.3.1 Recommended Operating Conditions for Specific Clock Targets
NOTE
At this time, all data is preliminary and subject to change without notice.
Table 2-11. System Clocks
Min. Freq. | Max. Freq. i
Name (MHz) (MHz) Description
clk_gpmi - 102.858 | General Purpose memory interface clock domain
clk_ssp - 102.858 | Internal SSP Interface clock.
External SSP Clock - 51.429 External SSP clock.
Table 2-12. Recommended Operating States - 169BGA Package
HW_ CPUCLK HW CLE\(I:V'FRL AHBCLK HW EMICLK HW_ HW_
V|()V|§D Br\;g:zm DIGCTRL /clk_p CLKCTRL e lelk_h | o weTRL | /clkemi | CLKCTRL| CLKCTRL SUFE,F;SL\RNTED
(\)] ARMCACHE | Frequency -~ | Frequency Frequency EMI_ FRAC_
(note 1) (MHz) | CPU-DIV_CPU crgﬁgc (MHz) | MBYS-PIV|"“\iz) | DIV_EMI | EMIFRAC
DDR,
1.050 | 0.975 24.00 24.00 1 24.00 mDDR
DDR,
1.050 | 0.975 11 64.00 5 27 64.00 1 64.00 5 27
mDDR
DDR,
1.275 1.175 00 261.82 1 33 130.91 2 130.91 2 33
mDDR
DDR,
1.375 1.275 00 360.00 1 24 120.00 3 120.00 3 24
mDDR
DDR,
1.475 1.375 00 392.73 1 22 196.36 2 130.91 2 33
mDDR
1.550 1.450 00 454.74 1 19 151.58 3 151.58 3 19 mDDR
1.550 1.450 00 454.74 1 19 151.58 3 130.91 2 33 DDR

i.MX23 Applications Processor Reference Manual, Rev. 1
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oAl timing control bit fields in HW_DIGCTRL_ARMCACHE should be set to the same value.
Table 2-13. Recommended Operating States - 128QFP Package

HW
HW_ CPUCLK - | aHBCLK EMICLK | HW_ HW_
vDDD | VDDD | DIGCTRL | /clk p CLE‘(’;V.FRL CLKCTRL| ") ik _n CL%V.FRL Iclk_emi | CLKCTRL| CLKCTRL| g\ iopone
V) BrO\(n(Ir;-out ARMCACHE | Frequency FRAC_ Frequency Frequency EMI FRAC DRAM
(note 1) (MHz) | CPU-DIV_.CPU crgﬁgc (MHz) | HBUSDV! " "mihz) | DIV_EMI | EMIFRAC
1.050 0.975 24.00 24.00 1 24.00 mDDR
1.050 0.975 11 64.00 5 27 64.00 1 64.00 5 27 DDR,
mDDR
DDR,
1.275 1.175 00 261.82 33 130.91 2 130.91 2 33
mDDR
DDR,
1.375 1.275 00 360.00 24 120.00 3 120.00 3 24
mDDR
DDR,
1.475 1.375 00 392.73 1 22 196.36 2 130.91 2 33
mDDR
DDR,
1.550 1.450 00 454.74 1 19 151.58 3 130.91 2 33
mDDR
Table 2-14. Recommended Operating Conditions - CPU Clock (clk_p)
Minimum Minimum HW_DIGCTRL HW_CLKCTRL CPUCLK /clk_p
VvDDD (V) VDDDg,own-out (V) ARMCACHE (note 1) | FRAC_CPUFRC / PFD | Frequency max (MHz)
1.050 0.975 11 25-35 64.00
1.225 1.125 00 18 -35 278.71
1.375 1.275 00 18- 35 360.00
1.450 1.350 00 18 -35 392.73
1.550 1.450 00 18- 35 454.74

oAl timing control bit fields in HW_DIGCTRL_ARMCACHE should be set to the same value.

Table 2-15. Recommended Operating Conditions - AHB Clock (clk_h)

Minimum Minimum HW_DIGCTRL HW_CLKCTRL AHBCLK / clk_h

VvDDD (V) VDDDgown-out (V) ARMCACHE (note 1) | FRAC_CPUFRC / PFD | Frequency max (MHz)
1.050 0.975 11 25-35 64.00
1.275 1.175 00 18- 35 130.91
1.350 1.250 00 18- 35 160.00
1.475 1.375 00 18- 35 196.36
1.525 1.425 00 18 -35 205.71

oAl timing control bit fields in HW_DIGCTRL_ARMCACHE should be set to the same value.
Table 2-16. Frequency vs. Voltage for EMICLK - 169-Pin BGA Package
Minimum Minimum EMICLK Fmax (MHz)
VDDD (V) VDDDgownout (V) DDR (note 1) mDDR (note 2)
1.55 1.45 130.91 151.58

i.MX23 Applications Processor Reference Manual, Rev. 1
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Table 2-16. Frequency vs. Voltage for EMICLK - 169-Pin BGA Package (continued)

EMICLK Fmax (MHz)

Minimum Minimum

VDDD (V) VDDDgownout (V) DDR (note 1) mDDR (note 2)
1.45 1.35 130.91 151.58
1.30 1.20 130.91 151.58
1.20 1.10 130.91 151.58
1.05 0.975 96.00 96.00

1) DDR EMICLK maximum is valid for the following conditions: Temp < 105°, 2.4V < VDDM < 2.5V, 3.2V <VDDIO < 3.3V, Drive
Table 2-17. Frequency vs. Voltage for EMICLK - 128-Pin LQFP Package

EMICLK Fmax (MHz)

Minimum Minimum

vDDD (V) VDDDgrownout (V) DDR (note 1) mDDR (note 2)
1.55 1.45 130.91 130.91
1.45 1.35 130.91 130.91
1.30 1.20 130.91 130.91
1.20 1.10 130.91 130.91
1.05 0.975 96.00 96.00

strength = 12mA

2) mDDR EMICLK maximum is valid for the following conditions: Temp < 105°, 1.7V < VDDA < 1.9V, 3.2V < VDDIO < 3.3V,

Drive strength = 12mA

i.MX23 Applications Processor Reference Manual, Rev. 1
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2.4 AC Characteristics

241 EMI Electrical Specifications
|<7tCK (T)4>|

paD_emi_acmp  XXXX(___ADDR/CMD )()()()()()(SR

/

|<7CAS Latency—————»»|
{OK (T—————»

PAD_EMI_DQs* S( r I 1
g »| |ews > |ews
|l«—tiH—»]  |e—tDiH—s]

PAD_EMI_D* SS 00 AT A XXX DATA XXX DATA YN

Assumptions

VDDD PVT : 1.08V, SS, 125C Junction

VDDA 10 PVT : 1.62V, SS, 125C Junction (1.8V setting, but WCS 10 voltage)

10 Drive Strength = 4mA, Cap Load = 15pF on all pins

DQS has pull-downs on board (never goes high-Z), but DQ has keepers disabled.

DQS In Delay chain setting = 4 taps WCS, 13 taps BCS (approx " cycle, ie approx 0x20)

Note that the SoC creates an internal delay on the DQS relative to DQ, so data launched from the DRAM on the
rising edge of the DQS will set-up to the rising edge of the DQS, and will hold to the previous edge.

tDIS = Data Input Max Setup Time relative to DQS = 0.25T - 0.85 (e.g. at 151.58MHz, tDQSQ cannot exceed
0.25*(1000/151.58) - 0.85 = 0.8ns)

tDIH = Data Input Minimum Hold Time relative to DQS = 0.25T + 0.75 (e.g. at 151.58MHz, tQH must be at least
0.25*(1000/151.58) + 0.75 = 2.4ns)

Figure 2-4. i.MX23 EMI mDDR DRAM Input AC Timing

i.MX23 Applications Processor Reference Manual, Rev. 1
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PAD_EMI_CLK

PAD_EMI_A*/CMD

PAD_EMI_DQS*

PAD_EMI_D*

Characteristics and Specifications

|<—tCH—>|<—tCL—>|

|<7tCK M—»]
- r

|«—t0s—m]e—t0H—»]

O ADDR/CMD X0
|<7tDQSS—>
le—icK (T)—>|

r - L
| tDOH |-

| 1D0s |«
Q0 DATA WX DATA Y\ DATA YN _DATA >

Assumptions

VDDD PVT : 1.08V, SS, 125C Junction (unless otherwise noted)

VDDA IO PVT : 1.62V, SS, 125C Junction (1.8V setting, but WCS |0 voltage)

10 Drive Strength = 4mA, Cap Load = 15pF on all pins

DQS has pull-downs on board (never goes high-Z), but DQ has keepers disabled.

DQS Out Delay chain setting = 0
DQS Write Clock Delay chain setting = 5 taps (approx % cycle, ie approximately 0x20)
Clock Delay line setting = 5 (this also works at BCS PVT and gives best CK/DQS skew)

Legend

tCK = T = DRAM Clock Cycle Time = @ VDDD=1.55V 6.6ns (min), @ VDDD=1V 7.639ns (min)
tCH = DRAM Clock High Pulse = T/2to T/2- 0.37ns

tCL = DRAM Clock Low Pulse =T/2 to T/2 + 0.37ns

tOS = Addr/Cmd output setup to CK rising = T/2 - 0.96ns (min)

tOH = Addr/Cmd output hold to CK rising = T/2 - 1.51ns (min)

tDQSS = Write command valid to first DQS latching transition = T to T+0.1

tDOS = DQ to DQS setup time = T/4 - 0.485ns (min)
tDOH = DQ to DQS hold time = T/4 - 0.365ns (min)

Figure 2-5. i.MX23 EMI mDDR DRAM Output AC Timing

i.MX23 Applications Processor Reference Manual, Rev. 1
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24.2

IC Electrical Specifications

Figure 2-6 depicts the timing for the 1°C module. Table 2-18 lists the 1°C module timing parameters.

I2DAT

Figure 2-6. IC Bus Timing Diagram

Table 2-18. 12C Timing Parameters

ID Parameter Min Max Unit
12C Input Timing
IC1 |12CLK cycle time 2 8 - clk_x cycles
IC2 |Hold time (repeated) START condition 1 - clk_x cycles
IC3 | Set-up time for STOP condition 1 - clk_x cycles
IC4 | Data hold time 1 - clk_x cycles
IC5 | HIGH Period of I2CLK Clock 4 - clk_x cycles
IC6 | LOW Period of the I12CLK Clock 4 - clk_x cycles
IC7 | Set-up time for a repeated START condition 1 - clk_x cycles
IC8 | Data set-up time 1 - clk_x cycles
IC9 | Bus free time between a STOP and START condition 4 - clk_x cycles
I2C Output Timing

IC1 | 12CLK cycle time b high_count + low_count + 6 - clk_x cycles
IC2 |Hold time (repeated) START condition leadin_count - clk_x cycles
IC3 | Set-up time for STOP condition rcv_count + 6 - clk_x cycles
IC4 | Data hold time xmit_count - clk_x cycles
IC5 | HIGH Period of I2CLK Clock high_count - clk_x cycles
IC6 | LOW Period of the 12CLK Clock low_count - clk_x cycles
IC7 | Set-up time for a repeated START condition bus_free + 7 - clk_x cycles
IC8 | Data set-up time low_count - xmit_count - clk_x cycles
IC9 | Bus free time between a STOP and START condition | bus_free + 7 - rcv_count - clk_x cycles

IC10 | Rise time of both 12DAT and 12CLK signals 0.15*Cb 0.17*Cb ns

i.MX23 Applications Processor Reference Manual, Rev. 1
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Table 2-18. I12C Timing Parameters (continued)

ID Parameter Min Max Unit
IC11 | Fall time of both I2DAT and I2CLK signals 0.16*Cb 0.17*Cb ns
IC12| Capacitive load for each bus line (C,) °© 5 100 pF

8 The clk_x period is programmed as a divide with respect to the xtal clock. The divide value can be >= 1.
b Al 12C output timings are determined by PIO register values. These values are multiplied by the programmable clk_x period.
¢ Cy, = total capacitance of one bus line in pF.

2.4.3 LCD AC Output Electrical Specifications

Figure 2-7 depicts the AC output timing for the LCD module. Table 2-19 lists the LCD module timing
parameters.

PAD_LCD_DOTCK | | | |

Falling edge capture |

PAD_LCD_DOTCK | 'I | : | |

Rising edge capture | |
|l«—tshR—»}e—tHR—»|
| |

le—ow— 5

PAD_LCD_D[17:0], DATA/CTRL XX
PAD_LCD_VSYNC, etc XXX

Notes:
T = LCD interface clock period
I/O Drive Strength =4mA
1/0 Voltage = 3.3V
Cck = Capacitance load on DOTCK pad
Cd = Capacitance load on DATA/CTRL pad

Figure 2-7. LCD AC Output Timing Digram

Table 2-19. LCD AC Output Timing Parameters

ID Parameter

tSF Data setup for falling edge DOTCK =T/2-1.97ns + 0.15*Cck — 0.19*Cd
tHF Data hold for falling edge DOTCK =T/2 + 0.29ns + 0.09*Cd — 0.10*Cck
tSR Data setup for rising edge DOTCK =T/2 -2.09ns + 0.18*Cck — 0.19*Cd
tHR Data hold for rising edge DOTCK =T/2 + 0.40ns + 0.09*Cd — 0.10*Cck
tDW Data valid window tDW = T —1.45ns

i.MX23 Applications Processor Reference Manual, Rev. 1
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Chapter 3
ARM CPU Complex

This chapter describes the ARM CPU included on the i.MX23 and includes sections 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 coreisan 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 optimization for both code density and performance.

A block diagram of the ARM926EJ-S core is shown in Figure 3-1.

See http://www.arm.com/documentation/A RM Processor_Cores/index.html to download the following
ARM documentation on the ARM926EJ-S core:

*  ARM926EJ-S Technical Reference Manual, DD10198D
*  ARMO926EJ-S Development Chip Reference Manual, DDI0287A

The ARM9 core has atotal of 37 programmer-visible registers, including 31 general-purpose 32-bit reg-
isters, six 32-hit status registers, and a 32-bit program counter, as shown in Figure 3-2. 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 r15. An additional regis-
ter, the current program status register (CPSR), contains condition code flags and the current mode bits.
Registers rO—13 are general-purpose registers used to hold data and address values, with R13 being used
as astack 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 isasubset of the ARM register set. The programmer has access to eight gen-
eral-purpose registers, r0—7, the PC (ARM r15), the stack pointer (ARM r13), the link register (ARM
ri14), and the cpsr.

Exceptions arise whenever the normal flow of program execution has to be temporarily suspended, for
example, to service an interrupt from a peripheral. Before attempting to handle an exception, the ARM

i.MX23 Applications Processor Reference Manual, Rev. 1
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ARM CPU Complex

core preserves the current processor state, so that the original program can resume when the handler is
finished.

Unused Unused

Control Logic and Bus Interface Unit

1L T emme | AL il

Interface

Coprocessor Interface

T

[ )

: ="~

[}

5 . \

: Instruction <i Embedded Trace ?gt,;.‘
' TCM Macrocell (ETM) Interface
; Interface :‘> Interface <i

:

[ )

:

» Instruction —N\ Data
; Pl <i :> ARMO9EJ-S <i Cache
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: (16 Kbytes) ore (16 Kbytes)
:

:
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: Write

' Buffer

[}

[}
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[}
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[ ]

[}

[}

[}

[}

"
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[}

[}

[}

[}
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Figure 3-1. 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

I """"""" ARMO26EJS I

The vector table pointing to these interrupts can be located at physical address 0x00000000 or
OxFFFFO000. Thei.M X23 mapsits 64-Kbyte on-chip ROM to the address OxFFFFO000 to OxFFFFFFFF.
The coreis hardwired to use the high address vector table at hard reset (core port VINITHI =1).

i.MX23 Applications Processor Reference Manual, Rev. 1
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The ARM 926 core includes a 16-Kbyte instruction cache and 16-Kbyte data cache and has two master
interfaces to the AMBA AHB, as shown in Figure 3-1.

The i.MX23 always operatesin little-endian mode.

r0
r1
r2
r3
r4
r5
ré
r7

r8 r8

r9 r9

r10 r10

ri1 ri1

r12 r12
r13 (sp) r13 (sp) r13 (sp) r13 (sp) r13 (sp) r13 (sp)
ri4 (Ir) ri14 (Ir) r14 (Ir) ri4 (Ir) ri4 (Ir) r14 (Ir)

Thumb mode high registers L] Thumb mode low registers

r15 (pc)
|
cpsr
| spsr | | spsr || spsr || spsr | | spsr
USER FlQ IRQ ABORT SvC undef

Figure 3-2. ARM Programmable Registers

3.2 JTAG Debugger
The TAP controller of the ARM core in the i.MX23 performs the standard debugger instructions.

3.2.1 JTAG READ ID

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

3.2.2 JTAG Hardware Reset

The JTAG reset instruction can be accomplished by writing OXDEADCODE to ETM address 0x70. The
ETM ison scan chain 6. The bitstream is OxFODEADCODE.

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

i.MX23 Applications Processor Reference Manual, Rev. 1
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3.2.3 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 func-
tion as expected if:

* CPUCLK isstaled dueto an interrupt

* CPUCLK islessthan 3x the JTAG clock

* CPUCLK isdisabled for any reason

3.3 Embedded Trace Macrocell (ETM) Interface (169BGA-only)

Thei.MX23 includes a stand-alone ARM CoreSight Embedded Trace Macrocell, ETM9CSSingle, which
provides instruction trace and data trace for the ARM9 microprocessor. For more details see the Core-
Sight ETM9 Technical Reference Manual. Also, see the pin list in Chapter 36, “Pin Descriptions,” for
pinout information.

i.MX23 Applications Processor Reference Manual, Rev. 1
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Chapter 4
Clock Generation and Control

4.1 Overview

The clock control module, or CLKCTRL, generates the clock domainsfor al componentsin thei.MX23
system. Thecrystal clock or PLL clock are the two fundamental sources used to produce all the clock
domains. For lower performance and reduced power consumption, the crystal clock isselected. ThePLL
is selected for higher performance requirements but requires increased power consumption. In most
cases, when the PLL is used as the source, a phase fractional divider (PFD) can be programmed to reduce
the PLL clock frequency by up to afactor of 2.

The PLL and PFD clocks are used as reference clock sourcesto drive digital clock dividersin the clock
control module. These reference clocks, or ref_<clock>, drive the digital clock dividersin CLKCTRL.
The digital clock dividers have three modes of operation, integer divide mode, fractional divide mode,
and gated clock mode. The details of these three modes will be described to understand which mode
should be selected to achieve the desired frequency.

All programming control for system clocks are contained in the CLKCTRL module. All clock domains
have a programmable clock frequency to meet application requirements. Also, all analog clock control
programming is doneindirectly through the CLKCTRL module. This contains the complexity of overall
system clock selection to asingle device. Also, the hardware used to generate all clock domainsis repli-
cated. Following isadescription of all clock domainsin the i.MX23 system.

4.2 Clock Structure

The reference clocks are used in CLKCTRL as fundamental clock sourcesto produce clock domains
throughout the system. A reference clock can be either the crystal clock, 480Mhz PLL, or PFD output
from the analog module. The selected reference clock is used by a digital clock divider to produce the
desired clock domain. The table below summarizes all available reference clocks used within the CLKC-
TRL and all clock domains used in the system. The diagram that follows depicts all clock domains and
how they are connected within the CLKCTRL module. This should provide areference for how clocks
are generated within the i.M X23 system.

i.MX23 Applications Processor Reference Manual, Rev. 1

Freescale Semiconductor 4-1



Clock Generation and Control

4.2.1

Table of System Clocks

Table 4-1 summarizes the clocks produced by the clock control module.

Table 4-1. System Clocks

NAME REFERENCE DIVIDE DESCRIPTION
/FREQ
Reference Clocks.
ref_xtal xtal_24m 1 This is the muxed select between the internal ring oscillator and the external
/ring_24m crystal.

ref_cpu PLL 9 phase The 9 phase fractional divider output used as the reference for the CPU clock
divider.

ref_emi PLL 9 phase The 9 phase fractional divider output used as the reference for the EMI clock
divider.

ref_io PLL 9 phase The 9 phase fractional divider output used as the reference for the GPMI,
SSP, and IR clock dividers.

ref_pix PLL 9 phase The 9 phase fractional divider output used as the reference for the PIX clock
divider.

ref_vid PLL 9 phase The 9 phase fractional divider output used as the reference for the
clk_tv108m clock divider.

ref_pll PLL 1 This is the raw PLL output used as the reference for the SAIF clock divider.

Divided clock domains referenced from PLL or Xtal clock.

clk_p ref_xtal 10/6 bits ARM core clock.
/ref_cpu
clk_h clk_p 5 bits AHB/APBH clock domain. clk_h is a gated branch of the clk_p domain.
clk_etm ref_xtal 6/6 bits ARM etm clock.
/ref_cpu
clk_emi ref_xtal 4/6 bits External DDR interface clock.
/ref_emi
/ref_cpu
clk_ssp ref_xtal 8 bits SSP interface clock.
/ref_io
clk_gpmi ref_xtal 8 bits General purpose memory interface clock domain.
/ref_io
clk_irov/ir ref_io 9/10 bits Over sample IR clock and IR data bit clock. The IROV clock has the ref_io as
/clk_irov its reference. The IR clock domain uses the clk_irov domain as its reference.
clk_spdif ref_xtal Clk_spdif is an intermediate clock that drives the clk_pcmspdif fractional
/clk_pcmspdif /ref_io clock divider.
clk_pix ref_xtal DDA External display interface clock. Its reference is the xtal or fractional divider
/ref_pix output that drives a DDA fractional divider.
clk_saif ref_xtal DDA Serial Audio Interface clock domain. Its reference is the PLL clock output
/ref_pll which drives a DDA fractional divider.
Divided clock domains referenced from Xtal clock.
clk_x ref_xtal 10 bits APBX clock domain.
clk_uart ref_xtal 2 bits UART clock domain.
Fixed clock domains.
clk_xtal24m ref_xtal 24Mhz Used for the DRI, filter, and analog 24Mhz clock domains.
clk_32k ref_xtal32k 32khz Fixed 32khz clock domain. The reference is either the 32kHz crystal or the
/ref_xtal 24Mhz crystal and divides by 768 to produce 32kHhz.
i.MX23 Applications Processor Reference Manual, Rev. 1
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Table 4-1. System Clocks (continued)

NAME REFERENCE DIVIDE DESCRIPTION
/FREQ
clk_adc ref_xtal 2khz Fixed 2khz clock domain.
clk_tv108m_ng ref_vid 108Mhz Fixed 108Mhz clk domain.
clk_tv54m int_108m 54Mhz Fixed 54Mhz clk domain. The reference is a gated clock on the internal fixed
108Mhz clock.
clk_tv27m int_108m 27Mhz Fixed 27Mhz clk domain. The reference is a gated clock on the internal fixed
108Mhz clock.
clk_tvenc_fifo Int_108m 54Mhz/27Mhz | Selectable between 54MHz and 27MHz with control bit from tvenc block. The
reference is a gated clock on the internal fixed 108Mhz clock.

i.MX23 Applications Processor Reference Manual, Rev. 1
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4.2.2

Multi-Output PLL
Each output configurable for
frequency and bypass.

Logical Diagram of Clock Domains
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Figure 4-1. Logical Diagram of Clock Domains
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4.2.3 Clock Domain Description

All mgjor functional clock domains/branches have trunk level clock gating for power management. The
intent is to gate clock domains off when modules for certain applications are not necessary. This clock
gating is instantiated using an ICG element from the standard cell library. Software will have to enable
the clock domain that drives on chip devices where trunk level clock gating is implemented.

The location of ICG elements to gate clock domains is not systematic. Since most of the clock structures
throughout the system are unique, the location of ICGs for clock tree power reduction differs from one
domain to the next. The location of these ICGsto gate off clock domainsis apparent in the clock structure
diagram.

All clock domains are asynchronous unless noted otherwise.

4.2.3.1 CLK_P,CLK_H

The clk_p domain is the used to drive the integrated ARM9 core. The reference for clk_p can be either
ref_xtal or ref_cpu. Thereferenceref_cpu drivesa 6 bit clock divider to provide a maximum divide down
of thereference clock by 2°6. Thereferenceref_xtal drivesa10 bit clock divider to provide a maximum
divide down of the selected reference clock by 2710. All of the ARM core and SoC components on the
clk_h branch are considered to be on the clk_p domain. clk_his actually a branch of the clk_p domain.
o, clk_h runs synchronous to clk_p.

The clk_h domain can be programmed to any divided ratio with respect to the clk_p domain depending
on performance and power requirements. A dynamic clock frequency management controller monitors
system performance requirements and scales the clk_h frequency to meet performance needs. When the
CPU or support components require data transfer to/from system memory, the frequency manager scales
the clk_h domain to meet the system performance requirements. Also, when the system is quiesed, the
clk_h frequency is reduced to save power.

Clk_hhasab bit divider that divides the clk_p domain to produce the clk_h domain. The frequency for
clk_hcanbeclk p/32<=clk_h<=clk_p. Two divide modes exist for the clk_h branch:
* Integer divide. In this mode, the value programmed in the hw_clkctrl_hbusclkctrl.div field
represents an integer divide value.

» Fractional divide. In this mode, the value programmed in the hw_clkctrl _hbusclkctrl.div field
represents a binary fraction. When the accumulation of the current count and the programmed
divide value carry out of the most significant bit, a clk_h pulseis generated. For example, to
achieve an 8:3 clk_p:clk_h clock ratio, set the div field to 0.01100 which represents (0* 1/2) +
(1*1/4) + (1*1/8) + (0* 1/16) + (0* 1/32). Note, fractional divide can not be used when clk_emi is
synchronous with clk_h.

The clk_h branch can be further divided by the dynamic clock frequency adjustment logic,
(hw_clkctrl_emi_sync_mode_en = 0 only). When all the system clk_h components are not busy and their
respective busy signals are inactive, the clk_h branch is further divided down by the value in the

i.MX23 Applications Processor Reference Manual, Rev. 1
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hw_clkctrl_hbusclkctrl register. The frequency reduction of the clk_h branch saves overall power
con—sumption. Note, the dynamic clock frequency adjustment logic should not be enabled when clk_emi
is synchronous with clk_h.

4.2.3.2 CLK_EMI

The external memory interface domainiscalled clk_emi. This clock can be asynchronousto clk_h to
achieve the highest possible clock rate for the EMI interface, or synchronously to minimize the incurred
latency for CPU accessto external DRAM. Thisoption is provided to tradeoff the optimization of perfor-
mace for systems that are dependent on memory access latency or throughput.

When the hw_clkctrl_emi_sync_mode_en bitisset to 1, clk_his synchronous and edge aligned with the
emi clock and clk_p. The emi clock dividers will set the frequency of clk_h and clk_emi domains when
synchronous mode is selected. 1n synchronous mode, the dynamic clock frequency adjust logic should be
disabled. Thisisrequired snce DRAM devices cannot operate correctly with changing clock frequen-
cies.

4.2.3.3 System Clocks

All reference clock domains used in the CLKCTRL are driven by replicated instances of the PFD pre
dividersin the analog module. These PFD reference clocks drive replicated instances of a single digital
clock divider design to create all system clocks. The following sections describe the digital clock divid-
ersfeatures and how they can be used to create clocks throughout the system. The CLKCTRL structural
diagram should be used with the digital clock divider description to understand how clocks are generated
in the i.MX23 system.

4.3 CLKCTRL Digital Clock Divider

The digital clock divider that is used to drive all functional clock domains has three modes of operation.
These are:

* integer divide mode

» fractional divide mode

» gated clock divide mode

These modes are described in the following three sections.

4.3.1 Integer Clock Divide Mode

Each divider hasthe capability to divide an input reference frequency by afixed integer value. Thisisthe
most common mode that will be used to select a particular clock frequency. For adesired clock fre-
guency, first try to select a PFD reference clock frequency AND an integer clock divide value to achieve
the desired clock domain frequency. This mode is selected when the respective “frac_en” field in the
clock control register islogic 0. The divide value will bein the range of 1 to 2*N. When programming

i.MX23 Applications Processor Reference Manual, Rev. 1
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the DIV field to 1, the reference clock for the domainis passed and the clock domain assumes the same
frequency as the reference domain. When avalue of 2 is programmed, the clock domain frequency will
be half the reference clock frequency. The maximum divide value depends on the number of bits each
digital clock divider implements. Thisisdifferent for each digital clock divider. The number of bits
implemented for each divider isindicated by each DIV field that controls each clock domain. Divide by
zeroisNOT avalid programming value for the DIV field of any clock control PIO register.

4.3.2 Fractional Clock Divide Mode

This mode is used to divide areference clock in the range of 2 < div < 2*N. The fractional clock divider
in the CLKCTRL module implements a fractional counter to approximate a divided clock with respect to
the selected reference frequency. The accuracy of the output clock is depen—dent on the extent of the bits
used to implement the fractional counter. The reference clock frequency and the fractional divide value
must both be selected to achieve the desired output frequency.

Thismode is enabled when setting the FRAC_EN field of the respective clock domain control register to
logic 1 AND the most significant bit of the DIV fieldislogic 0. Do NOT use this mode to divide the ref-
erence clock domain by an integer value (such as 4, 8, etc). Use the integer divide mode to achieve the
best results for dividing by an integer.

NOTE

It isimportant to note that the nearest rising or falling edge of the input
reference clock frequency is used to approximate the rising edge of the
output clock domain. So, the output clock frequency will jitter based on the
input reference clock frequency and the programmed fractional divide
value.

4.3.2.1 Fractional Clock Divide Example, Divide by 3.5

As an example, if the desired divide valueis 3.5, the digital approximation of 1/3.5is0.01001001 using
an 8 bit fractional approximation. The most significant bit of the “div” field in this caseislogic O, so the
fractional divide mode is selected. The following sequence indicates the first 8 values of the fractional
clock divider. Notice the accumulated count is ssmply the current value incremented by the value pro-
grammed in the “div” field on each cycle.

1. 0.01001001

2.0.10010010

3.0.11011011

4. 1.00100100 (carry out of MSB initiates an output clock edge)

5. 0.01101101

6. 0.10110110

7.0.11111111

8. 1.01001000 (output edge initiated)

i.MX23 Applications Processor Reference Manual, Rev. 1
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When the carry out of the fractional count is one, arising edge output pulseisinitiated and the remainder
of the accumulator is preserved. The sub fractional accumulated value is considered to determineif the
output edge should occur on the falling edge of the reference clock or the rising edge of the reference
clock to minimize output clock jitter

4.3.2.1.1 Fractional ClockDivide Example, Divide by 3/8

This example uses a 3 bit fractional accumulator to divide the reference clock input by 3/8. There are 3
output clock edges produced for every 8 input reference clock edges. An output edge is generated on
every cyclethat the fractional accumulator carries out of the most significant bit. Notice when the frac-
tional component is .01, the output edge is shifted and generated off the falling edge of the input refer-
ence clock. Thisisdoneto produce the best output duty cycle that can be achieved based on the input
reference clock frequency.

3 output clocks repeats
every 8 reference clocks

CLK_REF
3 bit divider oot

cik out I 1

2" cycle orﬂ\falling clk_ref
Y2 cycle shift

Figure 4-2. Fractional Clock divide; 3/8 example

4.3.3 Gated Clock Divide Mode

This mode is selected when the reference clock frequency is divided by arange of 1 < div < 2. To select
thismode, program the FRAC_EN field to logic 1 and progarm the DIV field with the most significant bit
settologic 1. Inthiscase, the reference clock is enabled/disabled on a cycle by cycle basisto passto the
output clock domain. Essentially, the reference clock is gated on or off depending on the cary out bit of
the fractional count accumulator. This option isuseful to divide the 24 MHz clock to arange between 12
to 24 MHz. The effective period is equal to the reference period since the output clock is agated version
of the reference clock. For example, adivide value of 4/3 will allow 3 consecutive pulses of the reference
clock to propagate and will then gate off a single refer—ence clock cycle. The edge to edge timing is
effectively equal to the reference clock.

i.MX23 Applications Processor Reference Manual, Rev. 1
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Output clock period
equal to reference clock.

T nlinlinininininisininininlinly
ck ouT ML ML e

3 output clocks for every
4 reference clocks.

Figure 4-3. Divide Range 1 < div< 2

4.4 Clock Frequency Management

Clock frequency selection for some domains can be a function of multiple reference clock sources and
divide parameters that are set in the CLKCTRL PIO control registers. The most extreme caseis using a
programmable fractional PLL clock divider, a multiplexer that selects either the xtal clock or fractional
PLL clock as asourceto drive the CLKCTRL divider, and the divide value for the CLKCTRL divider
itself. When programming a selected frequency, the sequence of eventsto achieve agiven frequency must
maintain the integrity of the system asawhole. During a clock system context switch, intermediate clock
frequencies for selected domains cannot be faster than the sub system or 1/0O interface is designed to sup-
port.

It is expected that the sequence of events when a clock domain is tuned to a desired frequency be man-
aged by software using a hardware status polling mechanism. Each parameter has an associated enabl e bit
so that all the divide parameters can be programmed in advance of the parameterstaking effect. A single
register, hw_clkctrl_clkseq, contains all the enable bits that cause the divide parametersto take effect.
The enabl e bits can be set, the busy bits can be polled for each parameter, and thus the enable/busy
sequencing via software control can manage the tuning of clock frequencies throughout the system.

4.5 Analog Clock Control

Analog clock control is performed indirectly through PlO accessableregistersin the CLKCTRL module.
The analog circuits that are controlled via CLKCTRL PIO access arethe PLL and all instances of the
phase fractional dividers, or PFDs.

4.6 CPU and EMI Clock Programming

A defined protocol is necessary for selecting clock frequencies and root sources for driving the clk_p and
clk_emi domains. These two clock structures are unique in that they each implement a separate divider,
one referenced by xtal clock and a second referenced by aPLL/PFD structure. The “roots’ of these clocks
must be programmed in order of the sources furthest from the trunk first. Elements in the clock roots
should subsequently be configured along the root path up to the desired clock trunk. The programming
sequence to go from a clock that is referenced from the xtal clock to the PLL isoutlined below. Thisisthe

i.MX23 Applications Processor Reference Manual, Rev. 1
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case when thedeviceisin low power operation and there exists the need for higher clock ratesto meet the
demands of a more compute-intensive application.

The crystal isthe current source for the CPU or EMI clock domain.
Enablethe PLL.

Wait for PLL lock.

Program and enable the PFD with the desired configuration.

Clear the PFD clock gate to establish the desired reference clock frequency.

Program the CLKCTRL clock divider register (EMI or CPU) that usesthe PLL/PFD asits
reference clock.

7. Switch the bypass to off (select PLL, not crystal).

The requirement is that the roots of the clock are configured and stable before elements higher up in the
tree are programmed. Thiswill alow the roots to stabilize before selected as a valid source to drive a
clock trunk/tree. If this sequence is not honored, unpredictable frequencies can occur which may violate
the maximum operating frequency of components on the respective clock trees. Be sure to gate off the
clock paths directly downstream from the PLL before powering off the PLL.

o gk wNPE

When clk_emi is operating in synchronous mode, the following regquirements must be maintained:

» Theclk_pdivide valueislessthan or equal to the clk_emi divide value.

* Theclk_emi divide value must be divisable by the clk_p divide value. An example of possible
clk_p:clk_emi divide values would be, but not limited, to 1:1, 1:2, 1:3, 2:2, 2:4, 2:6, 3:3, 3:6, 3:9.

4.7  Chip Reset

Two PIO accessible soft reset bits exists to establish theinitial state of the device. These bits are called
HW_CLKCTRL_RESET_CHIP and HW_CLKCTRL_RESET DIG. Set-ting these bits will result in a
chip widereset cycle. When setting the DI G software reset bit, the digital logic isreset with the exception
of the power module and the DCDC converter control logic. The CHIP software reset bit also initiates
the full reset cycle and the power and DCDC con-verter logic are also reset. These two soft reset bitsare
themselves reset during a soft reset sequence.

i.MX23 Applications Processor Reference Manual, Rev. 1
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See Figure 4-4 for reference of the functionality of these two reset bits.

HW_CLKCTRL_RESET_DIG

B —

HW_CLKCTRL_RESET_CHIP

B —

Chip
Chip_reset_n
™ Digital Domain

FSM

o Power

Reset sequence Power reset n = DCDC

clock control - -

signals

Figure 4-4. Reset Logic Functional Diagram

4.8 Programmable Registers

This section includes the programmabl e registers supported in the Clock Controller Module.

4.8.1 PLL Control Register 0 Description
The PLL Control Register O programs the 480 MHz PLL and the USB-clock enables.

HW_CLKCTRL_PLLCTRLO 0x000
HW_CLKCTRL_PLLCTRLO_SET 0x004
HW_CLKCTRL_PLLCTRLO_CLR 0x008
HW_CLKCTRL_PLLCTRLO_TOG 0x00C

Table 4-2. HW_CLKCTRL_PLLCTRLO
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CP_SEL

DIV_SEL

RSRVD3
EN_USB_CLKS || ® =

RSRVD4

RSRVD2
POWER

RSRVD1

Table 4-3. HW_CLKCTRL_PLLCTRLO Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:30 | RSRVD6 RO [0x0 Always set to zero (0).
29:28 | LFR_SEL RW | 0x0 TEST MODE FOR INTERNAL USE ONLY. Adjusts

loop filter resistor.

DEFAULT = 0x0 Default loop filter resistor
TIMES_2 = 0x1 Doubles the loop filter resistor
TIMES_05 = 0x2 Halves the loop filter resistor
UNDEFINED = 0x3 Undefined
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Table 4-3. HW_CLKCTRL_PLLCTRLO Bit Field Descriptions

BITS LABEL

RW

RESET

DEFINITION

27:26 | RSRVD5

RO

0x0

Always set to zero (0).

25:24 | CP_SEL

RW

0x0

TEST MODE FOR INTERNAL USE ONLY. Adjusts
charge pump current

DEFAULT = 0x0 Default charge pump current

TIMES_2 = 0x1 Doubles charge pump current

TIMES_05 = 0x2 Halves the charge pump current
UNDEFINED = 0x3 Undefined

23:22 | RSRVD4

RO

0x0

Always set to zero (0).

21:20 | DIV_SEL

RW

0x0

TEST MODE FOR INTERNAL USE ONLY. This field is

currently NOT supported.

DEFAULT = 0x0 PLL frequency is 480 MHz

LOWER = 0x1 Lower the PLL fequency from 480MHz to 384MHz
LOWEST = 0x2 Lower the PLL fequency from 480MHz to 288MHz
UNDEFINED = 0x3 Undefined

19 RSRVD3

RO

0x0

Always set to zero (0).

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. Additionally, the UTMICLK120_GATE
and UTMICLK30_GATE must be deasserted in the
UTMI phy to enable USB operation.

17 RSRVD2

RO

0x0

Always set to zero (0).

16 POWER

RwW

0x0

PLL Power On (0 = PLL off; 1 = PLL On). Allow 10 us
after turning the PLL on before using the PLL as a
clock source. This is the time the PLL takes to lock to
480 MHz.

15:0 |RSRVD1

RO

0x0

Always set to zero (0).

DESCRIPTION:

The PLL Control Register O programs the 480 MHz PLL and the USB-clock enables.

EXAMPLE:

HW CLKCTRL_PLLCTRLO_WR( BF_CLKCTRL_PLLCTRLO_POVER( 1)) ;

wait_10us; // Wait 10 us t

4.8.2
PLL Lock Control Register

o let

/1l enable PLL

PLL | ock before using it

PLL Control Register 1 Description

HW_CLKCTRL_PLLCTRLA1 0x010
Table 4-4. HW_CLKCTRL_PLLCTRLA1
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Table 4-5. HW_CLKCTRL_PLLCTRL1 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31 LOCK RO [0x0 PLL Lock bit. 1=PLL Locked. 0=PLL Unlocked.

30 FORCE_LOCK RW | 0x0 Force the PLL Lock sequence to start. 1=Enable Force
Lock. This bit is not self clearing.

29:16 | RSRVD1 RO | 0x0 Reserved - Always set to zero (0).

15:0 |LOCK_COUNT RO | 0x0 Status of the PLL lock count. The PLL lock bit will
assert when the count reaches 0x4B0. The lock count
is driven off of xtal, so the 50us.

DESCRIPTION:

Thelock count isdriven off of xtal. So after the PLL is powered on, the PLL Lock should be asserted after
S0us.

EXAMPLE:

HW CLKCTRL_PLLCTRL1_WR(BF_CLKCTRL_PLLCTRL1_FORCE_LOCK(1)); // force pll lock sequence
HW CLKCTRL_PLLCTRL1_WR( BF_CLKCTRL_PLLCTRL1_FORCE_LOCK(0)): // clear force pll Iock

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

HW_CLKCTRL_CPU 0x020
HW_CLKCTRL_CPU_SET 0x024
HW_CLKCTRL_CPU_CLR 0x028
HW_CLKCTRL_CPU_TOG 0x02c

Table 4-6. HW_CLKCTRL_CPU
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Table 4-7. HW_CLKCTRL_CPU Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:30 [RSVD6 RO [0x0 Always set to zero (0).
29 BUSY_REF_XTAL 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 BUSY_REF_CPU RO | 0x0 This read-only bit field returns a one when the clock
divider is busy transfering a new divider value across
clock domains.

27 RSVD5 RO | 0x0 Always set to zero (0).

26 DIV_XTAL_FRAC_EN RW | 0x0 1 = Enable fractional divide. 0 = Enable integer divide.
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Table 4-7. HW_CLKCTRL_CPU Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

25:16 | DIV_XTAL RW | 0x001 This field controls the divider connected to the crystal
reference clock that drives the CLK_P domain when
bypass is selected.

NOTE: The divider is set to divide by 1 at power-on
reset. Do NOT divide by 0.

15:13 | RSVD4 RO | 0x0 Always set to zero (0).

12 INTERRUPT_WAIT RW | 0x0 Gate off CLK_P while waiting for an interrupt.

11 RSVD3 RO | 0x0 Always set to zero (0).

10 RSVD2 RW | 0x0 Program this field to 0x0.

9:6 RSVD1 RO | 0x0 Always set to zero (0).

5:0 DIV_CPU RW | 0x01 This field controls the divider connected to the ref_cpu
reference clock that drives the CLK_P domain when
bypass is NOT selected. For changes to this field to
take effect, the ref_cpu reference clock must be
running.

NOTE: The divider is set to divide by 1 at power-on
reset. Do NOT divide by 0.
DESCRIPTION:

Controls for the ARM 926 clock divider. Note: Do not write register space when busy bit(s) are high.

EXAM

PLE:

HW CLKCTRL_CPU WR( BF_CLKCTRL_DI V_CPU(12));

4.8.4

HW_CLKCTRL_EMI_SYNC_MODE_EN =0.

HW_CLKCTRL_HBUS

HW_CLKCTRL_HBUS_SET
HW_CLKCTRL_HBUS_CLR
HW_CLKCTRL_HBUS_TOG

/1 480 MHz / 12 = 40 Mz

AHB, APBH Bus Clock Control Register Description
The AHB, APBH Bus Clock Control Register provides controls for CLK_H generation when

0x030
0x034
0x038
0x03c

Table 4-8. HW_CLKCTRL_HBUS
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Table 4-9. HW_CLKCTRL_HBUS Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:30

RSRVD4

RO

0x0

Reserved

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

DCP_AS_ENABLE

RwW

0x0

Enable auto-slow mode based on DCP activity. 0 =
Run at the programmed CLK_H frequency.

27

PXP_AS_ENABLE

RwW

0x0

Enable auto-slow mode based on PXP activity. 0 =
Run at the programmed CLK_H frequency.

26

APBHDMA_AS_ENABLE

RwW

0x0

Enable auto-slow mode based on APBH DMA activity.
0 = Run at the programmed CLK_H frequency.

25

APBXDMA_AS_ENABLE

RwW

0x0

Enable auto-slow mode based on APBX DMA activity.
0 = Run at the programmed CLK_H frequency.

24

TRAFFIC_JAM_AS_ENABLE

RwW

0x0

Enable auto-slow mode when less than three masters
are trying to use the AHB. More than three active
masters will engage the default mode. 0 = Run at the
programmed CLK_H frequency.

23

TRAFFIC_AS_ENABLE

RwW

0x0

Enable auto-slow mode based on AHB master activity.
0 = Run at the programmed CLK_H frequency.

22

CPU_DATA_AS_ENABLE

RwW

0x0

Enable auto-slow mode based on with CPU Data
access to AHB. 0 = Run at the programmed CLK_H
frequency.

21

CPU_INSTR_AS_ENABLE

RwW

0x0

Enable auto-slow mode based on with CPU Instruction
access to AHB. 0 = Run at the programmed CLK_H
frequency.

20

AUTO_SLOW_MODE

RwW

0x0

Enable CLK_H auto-slow mode. When this is set, then
CLK_H will run at the slow rate until one of the fast
mode events has occurred. Note: The
AUTO_SLOW_MODE bit must be cleared before
writing to the SLOW_DIV bitfield.

19

RSRVD2

RO

0x0

Reserved

18:16

SLOW_DIV

RwW

0x0

Slow mode divide ratio. Sets the ratio of CLK_H fast
rate to the slow rate. Note: The AUTO_SLOW_MODE
bit must be cleared before writing to the SLOW_DIV
bitfield.

BY1 = 0x0 Slow mode divide ratio = 1

BY2 = 0x1 Slow mode divide ratio = 2

BY4 = 0x2 Slow mode divide ratio = 4

BY8 = 0x3 Slow mode divide ratio = 8

BY16 = 0x4 Slow mode divide ratio = 16

BY32 = 0x5 Slow mode divide ratio = 32

15:6

RSRVD1

RO

0x0

Reserved

DIV_FRAC_EN

RW

0x0

1 = Enable fractional divide. 0 = Enable integer divide.

4:0

DIV

RW

0x01

CLK_P-to-CLK_H divide ratio.
NOTE: The divider is set to divide by 1 at power-on
reset. Do NOT divide by 0.

DESCRIPTION:

Thisregister controlsthe clock divider that generates the CLK_H, the clock used by the AHB and APBH

buses, when HW_CLKCTRL_EMI_SYNC_MODE_EN =0.
Note: Do not write register space when busy bit(s) are high.
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EXAMPLE:

HW CLKCTRL_HBUS_WR( BF_CLKCTRL_HBUS DI V(2));

/] set CLK_Hto half the ARM clock (CLK_P) frequency

4.8.5 APBX Clock Control Register Description
The APBX Clock Control Register provides control of the CLK_X clock divider.
HW_CLKCTRL_XBUS 0x040
Table 4-10. HW_CLKCTRL_XBUS
3|3|2|2]2(|2|2|2 2/ 2/2}1|1|1|1Q1({1|1|1j1j1jo0|jo0jojojo0ojojojoj0|0O
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Table 4-11. HW_CLKCTRL_XBUS Bit Field Descriptions

BITS LABEL RwW 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.

30:11 | RSVD2 RO | 0x0 Always set to zero (0).

10 RSVD1 RW | 0x0 Program this field to 0x0.

9:0 DIV RW | 0x001 This field controls the CLK_X divide ratio. CLK_X is
sourced from the 24-MHz XTAL through this divider.
Do NOT divide by 0.

DESCRIPTION:

This register controls the clock divider that generates the CLK _X, the clock used by the APBX bus.
Note: Do not write register space when busy bit(s) are high.

EXAMPLE:

HW CLKCTRL_XBUS_WR( BF_CLKCTRL_XBUS DI V(4));

frequency

4.8.6

/1 set apbx xbus clock to 1/4 the 24.0MHz crystal clock

XTAL Clock Control Register Description

The XTAL control register provides gating control for clocks sourced from the 24-MHz XTAL clock
domain.

HW_CLKCTRL_XTAL
HW_CLKCTRL_XTAL_SET
HW_CLKCTRL_XTAL_CLR
HW_CLKCTRL_XTAL_TOG

0x050
0x054
0x058
0x05C
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Table 4-12. HW_CLKCTRL_XTAL

3|13(2|2]12|2|2|2)2(2|2|2j1|(1|1|1}j1|1|1]1}1|1|/0|0]J0|0|O0|O0OJO|O|O0]|O
1/0(9/8)7|6(5|4]3|2|1]|0]9 716]5|4 2|]1|0|9|8}7|65(4]3(2(1|0
wly B
w w
HHEHEE
S| 0| = | X - -
MEHEEMIE a T
Jla|8|d2|X E =)
O 1% X190 @ >
E o| ol dl El |_| c o
AT
5|2 (258
oa o=
o|F
Table 4-13. HW_CLKCTRL_XTAL Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31 UART_CLK_GATE RW | 0x0 If set to 1, fixed 24-MHz clock for the UART,
CLK_UART, is gated off.
30 FILT_CLK24M_GATE RW | 0x1 If set to 1, fixed 24-MHz clock for the Digital Filter,
CLK_FILT24M, is gated off.
29 PWM_CLK24M_GATE RW | Ox1 If set to 1, fixed 24-MHz clock for the PWM,
CLK_PWM24M, is gated off.
28 DRI_CLK24M_GATE RW | 0x1 If set to 1, fixed 24-MHz clock for the Digital Radio
Interface (DRI), CLK_DRI24M, is gated off.
27 DIGCTRL_CLK1M_GATE RW | 0x0 If setto 1, fixed 1-MHz clock for DIGCTRL, CLK_1M, is
gated off.
26 TIMROT_CLK32K_GATE RW | 0x0 If set to 1, fixed 32-kHz clock for the TIMROT block,
CLK_32K, is gated off.
25:2 |RSRVD1 RO |0x0 Always set to zero (0).
1:0 DIV_UART RW | Ox1 Reserved - Always set to one (1)
DESCRIPTION:

This register controls various fixed-rate divider clocks working off the 24.0-MHz crystal clock.

EXAMPLE:
HW CLKCTRL_XTAL_WR( BF_CLKCTRL_XTAL_UART CLK_GATE(0) | BF_CLKCTRL_XTAL_DRI _CLK24M GATE(1));

4.8.7

PIX (LCDIF) Clock Control Register Description

The PIX control register provides control for LCDIF clock generation.
HW_CLKCTRL_PIX

0x060
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Table 4-14. HW_CLKCTRL_PIX

3(3|2|2]2|2|2|2|2|2 211(1|1{1}j1{1|1y1}j1;1(0j0j0|j0f0|0Jj0|0|0O]|O
1/0(/9(8)}7(6|5(4]3|2|1|0]9 7/,6]5|4 211(0|9(8]7|6|5|4]3|2(1]|0
E

I'll_l N - |

A S S 2

x % | @ 7} i a

ol o« 2I

a
Table 4-15. HW_CLKCTRL_PIX Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31 CLKGATE RW | Ox1 CLK_PIX Gate. If set to 1, CLK_PIXis gated off. 0:
CLK_PIX is not gated. When this bit is modified, or
when it is high, the DIV field should not change its
value. The DIV field can change ONLY when this clock
gate bit field is low.

30 RSRVD2 RO | 0x0 Always set to zero (0).

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 | RSRVD1 RO |0x0 Always set to zero (0).

12 DIV_FRAC_EN RW | 0x0 Reserved - Always set to zero (0).

11:0 |DIV RW | 0x1 The Pixel clock frequency is determined by dividing the
selected reference clock (ref_xtal or ref_pix) by the
value in this bit field. This field can be programmed
with a new value only when CLKGATE = 0.

NOTE: The divider is set to divide by 1 at power-on
reset. Do NOT divide by 0. Do not divide by more than
255.

DESCRIPTION:

This register controls the divider that generates the PIX (LCDIF) clock.
Note: Do not write register space when busy bit(s) are high.

EXAMPLE:
HW CLKCTRL_PI X_WR( BF_CLKCTRL_PI X_DI V(40));

4.8.8 Synchronous Serial Port Clock Control Register Description

The SSP control register provides control for SSP clock generation.
HW_CLKCTRL_SSP 0x070
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Table 4-16. HW_CLKCTRL_SSP
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Table 4-17. HW_CLKCTRL_SSP Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31 CLKGATE RW | Ox1 CLK_SSP Gate. Ifset to 1, CLK_SSP is gated off. 0:
CLK_SSP is not gated. When this bit is modified, or
when it is high, the DIV field should not change its
value. The DIV field can change ONLY when this clock
gate bit field is low.

30 RSVD3 RO | 0x0 Always set to zero (0).

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.

28:10 | RSVD2 RO | 0x0 Always set to zero (0).

9 RSVD1 RW | 0x0 Program this field to 0x0.

8:0 DIV RW | Ox1 The synchronous serial port clock frequency is
determined by dividing the selected reference clock
(ref_xtal or ref_io) by the value in this bit field. This field
can be programmed with a new value only when
CLKGATE = 0.

NOTE: The divider is set to divide by 1 at power-on
reset. Do NOT divide by 0.
DESCRIPTION:

This register controls the clock divider that generates the clock for the synchronous serial port (SSP),

CLK_SSP.
Note: Do not write register space when busy bit(s) are high.

EXAMPLE:
HW CLKCTRL_SSP_WR( BF_CLKCTRL_SSP_DI V(40));

4.8.9

Description
The GPMI control register provides control for GPM1 clock generation.

HW_CLKCTRL_GPMI

General-Purpose Media Interface Clock Control Register

0x080
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Table 4-18. HW_CLKCTRL_GPMI
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Table 4-19. HW_CLKCTRL_GPMI Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31 CLKGATE RW | Ox1 CLK_GPMI Gate. If set to 1, CLK_GPMI is gated off. 0:
CLK_GPMI is not gated. When this bit is modified, or
when it is high, the DIV field should not change its
value. The DIV field can change ONLY when this clock
gate bit field is low.

30 RSVD3 RO | 0x0 Always set to zero (0).

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.

28:11 |[RSVD2 RO |0x0 Always set to zero (0).

10 RSVD1 RW | 0x0 Program this field to 0x0.

9:0 DIV RW | Ox1 The GPMI clock frequency is determined by dividing
the selected reference clock (ref_xtal or ref_io) by the
value in this bit field. This field can be programmed
with a new value only when CLKGATE = 0.

NOTE: The divider is set to divide by 1 at power-on
reset. Do NOT divide by 0.
DESCRIPTION:

This register controls the divider that generates the General-Purpose Media Interface (GPMI) clock,
CLK_GPMI.

Note: Do not write register space when busy bit(s) are high.

EXAMPLE:
HW CLKCTRL_GPM _WR(BF_CLKCTRL_GPM _DI V(40));

4.8.10 SPDIF Clock Control Register Description

The SPDIF control register provides control for SPDIF clock generation.
HW_CLKCTRL_SPDIF 0x090
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Table 4-20. HW_CLKCTRL_SPDIF
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Table 4-21. HW_CLKCTRL_SPDIF Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

317 |CLKGATE RW | Ox1 CLK_PCMSPDIF Gate. If setto 1, CLK_PCMSPDIF is
gated off. 0: CLK_PCMSPDIF is not gated. When this
bit is modified, or when it is high, the SPDIF rate
change field should not change its value. The SPDIF
rate change field can change ONLY when this clock
gate bit field is low.

30:0 |RSRVD RO | 0x0 Always set to zero (0).

DESCRIPTION:

This register controls the clock gate on the SPDIF clock, CLK_PCMSPDIF.

EXAMPLE:
HW CLKCTRL_SPDI F_WR( BF_CLKCTRL_SPDI F_CLKGATE(1));

4.8.11 EMI Clock Control Register Description

The EMi control register provides control for External Memory Interface clock generation.
HW_CLKCTRL_EMI 0x0a0

Table 4-22. HW_CLKCTRL_EMI
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Table 4-23. HW_CLKCTRL_EMI Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 CLKGATE RW | Ox1 CLK_EMTI crystal divider Gate. If setto 1, the EMI_CLK
divider that is sourced by the crystal reference clock,
ref_xtal, is gated off. 0: CLK_EMI crystal divider is not
gated

30 SYNC_MODE_EN RW | 0x0 If set to 1, EMI_CLK is synchronous with the APBH
clock. If set to 0, EMI_CLK is aysnchronous. In
synchronous operation, the EMI clock dividers control
both EMI_CLK and APBH clock. Both xtal and ref_cpu
must be active to switch between
asynchronous/synchronous operation.

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

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

27 BUSY_REF_CPU RO | 0x0 This read-only bit field returns a one when the clock
divider is busy transfering a new divider value across
clock domains. This bit is valid when
HW_CLKCTRL_EMI_SYNC_MODE_EN = 1.

26 BUSY_SYNC_MODE RO | 0x0 This read-only bit field returns a one when there is a
change in HW_CLKCTRL_EMI_SYNCE_MODE_EN
or when there is a change in
HW_CLKCTRL_CLKSEQ_BYPASS_CPU and
HW_CLKCTRL_EMI_SYNCE_MODE_EN is set.
When this bit returns a one, do not change the CPU or
EMI divider values.

25:18 | RSVD5 RO | 0x0 Always set to zero (0).

17 RSVD4 RO | 0x0 Program this field to 0x0.

16 RSVD3 RW | 0x0 Program this field to 0x0.

15:12 | RSVD2 RO | 0x0 Always set to zero (0).

11:8 |DIV_XTAL RW | 0x1 This field controls the divider connected to the crystal

reference clock, ref_xtal, that drives the CLK_EMI
domain when bypass IS selected.

NOTE: The divider is set to divide by 1 at power-on
reset. Do NOT divide by 0.

7:6 RSVD1 RO | 0x0 Always set to zero (0).

5:0 DIV_EMI RW | 0x1 This field controls the divider connected to the ref_emi
reference clock that drives the CLK_EMI domain when
bypass IS NOT selected. For changes to this field to
take effect, the ref_emi reference clock must be
running.

NOTE: The divider is set to divide by 1 at power-on
reset. Do NOT divide by 0.

DESCRIPTION:
This register controls the clock dividers that generate the External Memory Interface (EMI) clock.
Note: Do not write register space when busy bit(s) are high.
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HW CLKCTRL_EM _WR(BF_CLKCTRL_EM DI V_XTAL(1));

Clock Generation and Control

4.8.12 SAIF Clock Control Register Description
The SAIF control register provides control for SAIF clock generation.

HW_CLKCTRL_SAIF 0x0c0
Table 4-24. HW_CLKCTRL_SAIF
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Table 4-25. HW_CLKCTRL_SAIF Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31 CLKGATE RW | Ox1 CLK_SAIF Gate. If set to 1, CLK_SAIF is gated off. 0:
CLK_SAIF is not gated. When this bit is modified, or
when it is high, the DIV field should not change its
value. The DIV field can change ONLY when this clock
gate bit field is low.

30 RSRVD2 RO | 0x0 Always set to zero (0).

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.

28:17 | RSRVD1 RO |0x0 Always set to zero (0).

16 DIV_FRAC_EN RW | 0x0 Reserved - Always set to one (1) - Notice this is not the
reset value.

15:0 |DIV RW | Ox1 The SAIF clock frequency is determined by dividing the
selected reference clock (ref_xtal or ref_pll) by the
value in this bit field. This field can be programmed
with a new value only when CLKGATE = 0.

NOTE: The divider is set to divide by 1 at power-on
reset. Do NOT divide by 0.
DESCRIPTION:

This register controls the divider that generates the Serial Audio Interface (SAIF) clock.

Note: Do not write register space when busy bit(s) are high.

EXAMPLE:
HW CLKCTRL_SAl F_WR( BF_CLKCTRL_SAI F_DI V(40));

4.8.13 TV Encode Clock Control Register Description
The TV control register provides control for TV Encoder clock generation.
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HW_CLKCTRL_TV 0x0d0

Table 4-26. HW_CLKCTRL_TV
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Table 4-27. HW_CLKCTRL_TV Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31 CLK_TV108M_GATE RW [ 0x1 If set to 1, fixed 108-MHz clock for the TV Component
Video is gated off. 0: CLK_TV108M, is not gated.
30 CLK_TV_GATE RW | 0x1 If setto 1, fixed 54-MHz and 27-MHz clocks for the TV
Encoder are gated off. 0: CLK_TV54M and
CLK_TV27M, are not gated.
29:0 |RSRVD RO |0x0 Always set to zero (0).
DESCRIPTION:
Thisregister controls various video divider clocks.
EXAMPLE:
HW CLKCTRL_CLK_TV108M GATE_WR( BF_CLKCTRL_CLK_TV108M GATE(0)) ;
4.8.14 ETM Clock Control Register Description
The ETM control register provides control for ETM clock generation.
HW_CLKCTRL_ETM 0x0e0
Table 4-28. HW_CLKCTRL_ETM
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Table 4-29. HW_CLKCTRL_ETM Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31 CLKGATE RW | Ox1 CLK_ETM Gate. If set to 1, CLK_ETM is gated off. 0:
CLK_ETM is not gated. When this bit is modified, or
when it is high, the DIV field should not change its
value. The DIV field can change ONLY when this clock
gate bit field is low.

30 RSRVD2 RO | 0x0 Always set to zero (0).

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.

28:7 |RSRVD1 RO | 0x00000 Always set to zero (0).
6 DIV_FRAC_EN RW | 0x0 Reserved - Always set to zero (0).
5:0 DIV RW | 0x01 The Pixel clock frequency is determined by dividing the

selected reference clock (ref_xtal or ref_cpu) by the
value in this bit field. This field can be programmed
with a new value only when CLKGATE = 0.

NOTE: The divider is set to divide by 1 at power-on
reset. Do NOT divide by 0.

DESCRIPTION:
Thisregister controls the divider that generates the ETM clock.

Note: Do not write register space when busy bit(s) are high.

EXAMPLE:
HW CLKCTRL_ETM WR( BF_CLKCTRL_ETM DI V(4)) ;

4.8.15 Fractional Clock Control Register Description

The FRAC control register provides control for PFD clock generation. NOTE: Only byte accesses are
supported. When using DWORD accesses to this regiester, the PFD update sequence will commence for
all four PFDs controlled by this register. This may be undersirable if only one of the PFD divide values
need to be updated. Only accessindividual bytes within this register in asingle PIO access.

HW_CLKCTRL_FRAC 0x0f0
HW_CLKCTRL_FRAC_SET 0x0f4
HW_CLKCTRL_FRAC_CLR 0x0f8
HW_CLKCTRL_FRAC_TOG 0x0fC

Table 4-30. HW_CLKCTRL_FRAC
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Table 4-31. HW_CLKCTRL_FRAC Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 CLKGATEIO RW | Ox1 O Clock Gate. If setto 1, the 1O fractional divider clock
(reference PLL ref_io) is off (power savings). 0: 1O
fractional divider clock is enabled.

30 10_STABLE RO | 0x0 This read-only bitfield is for DIAGNOSTIC PURPOSES
ONLY since the fractional divider should become
stable quickly enough that this field will never need to
be used by either device driver or application code.
The value inverts when the new programmed fractional
divide value has taken effect. Read this bit, program
the new value, and when this bit inverts, the phase
divider clock output is stable. Note that the value will
not invert when the fractional divider is taken out of or
placed into clock-gated state.

29:24 | IOFRAC RW [0x12 This field controls the 10 clocks fractional divider. The
resulting frequency shall be 480 * (18/IOFRAC) where
IOFRAC = 1-35.

23 CLKGATEPIX RW | 0x1 PIX Clock Gate. If set to 1, the PIX fractional divider

clock (reference PLL ref_pix) is off (power savings). O:
PIX fractional divider clock is enabled.

22 PIX_STABLE RO |0x0 This read-only bitfield is for DIAGNOSTIC PURPOSES
ONLY since the fractional divider should become
stable quickly enough that this field will never need to
be used by either device driver or application code.
The value inverts when the new programmed fractional
divide value has taken effect. Read this bit, program
the new value, and when this bit inverts, the phase
divider clock output is stable. Note that the value will
not invert when the fractional divider is taken out of or
placed into clock-gated state.

21:16 | PIXFRAC RW | 0x12 This field controls the pixel clock fractional divider. The
resulting frequency shall be 480 * (18/PIXFRAC)
where PIXFRAC = 1-35.

15 CLKGATEEMI RW | 0x1 EMI Clock Gate. If set to 1, the EMI fractional divider
clock (reference PLL ref_emi) is off (power savings). 0:
EMI fractional divider clock is enabled.

14 EMI_STABLE RO |0x0 This read-only bitfield is for DIAGNOSTIC PURPOSES
ONLY since the fractional divide should become stable
quickly enough that this field will never need to be used
by either device driver or application code. This value
inverts when the new programmed fractional divide
value has taken effect. Read this bit, program the new
value, and when this bit inverts, the phase divider clock
output is stable. Note that the value will not invert when
the fractional divider is taken out of or placed into
clock-gated state.

13:8 |EMIFRAC RW [0x12 This field controls the EMI clock fractional divider. The
resulting frequency shall be 480 * (18/EMIFRAC)
where EMIFRAC = 1-35.

7 CLKGATECPU RW | 0x1 CPU Clock Gate. If set to 1, the CPU fractional divider
clock (reference PLL ref_cpu) is off (power savings). 0:
CPU fractional divider clock is enabled.
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Table 4-31. HW_CLKCTRL_FRAC Bit Field Descriptions

DEFINITION

This read-only bitfield is for DIAGNOSTIC PURPOSES
ONLY since the fractional divide should become stable
quickly enough that this field will never need to be used
by either device driver or application code. The value
inverts when the new programmed fractional divide
value has taken effect. Read this bit, program the new
value, and when this bit inverts, the phase divider clock
output is stable. Note that the value will not invert when
the fractional divider is taken out of or placed into
clock-gated state.

This field controls the CPU clock fractional divider. The
resulting frequency shall be 480 * (18/CPUFRAC)
where CPUFRAC = 1-35.

BITS LABEL RW| RESET
6 CPU_STABLE RO | 0x0

5:0 |[CPUFRAC RW [0x12
DESCRIPTION:

Thisregister controls the 9-phase fractional clock dividers. Thefractional clock frequencies are a product

of the valuesin theseregisters.

EXAMPLE:

HW CLKCTRL_FRAC_WR( BF_CLKCTRL_FRAC_CPUFRAC(4) ) ;

4.8.16 Fractional Clock Control Register 1 Description
The FRAC1 control register provides control for PFD clock generation.

HW_CLKCTRL_FRACH1 0x100
HW_CLKCTRL_FRAC1_SET 0x104
HW_CLKCTRL_FRAC1_CLR 0x108
HW_CLKCTRL_FRAC1_TOG 0x10C
Table 4-32. HW_CLKCTRL_FRAC1
2|12)12|12|2|2]12(2|2(2)1(1|1|(1}1}1|1}|1}J1}1/0/0]jO0|0|O0O|0O}JO|O0O(O0|O0
9(8]7|/6|5|4]13|2/1|0]9|8|7|6]5|4(3|2]1|0(9|8]7|6|5|4]3|2|1]|0

CLKGATEVID || =
VID_STABLE ||©o @
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Table 4-33. HW_CLKCTRL_FRACH1 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 CLKGATEVID RW | Ox1 432 MHz PLL Clock Gate. If set to 1, the 432 MHz
fractional divider clock (reference PLL ref_vid) is off
(power savings). 0: 10 fractional divider clock is
enabled.

30 VID_STABLE RO | 0x0 This read-only bitfield is for DIAGNOSTIC PURPOSES
ONLY since the fractional divider should become
stable quickly enough that this field will never need to
be used by either device driver or application code.
The value inverts when the new programmed fractional
divide value has taken effect. Read this bit, program
the new value, and when this bit inverts, the phase
divider clock output is stable. Note that the value will
not invert when the fractional divider is taken out of or
placed into clock-gated state.

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

DESCRIPTION:

Thisregister controls the 9-phase fractional clock dividers. Thefractional clock frequencies are a product
of the valuesin theseregisters.

EXAMPLE:
HW CLKCTRL_FRAC1_WR( BF_CLKCTRL_FRAC1_CLKGATEVI I( 0) ) ;

4.8.17 Clock Frequency Sequence Control Register Description
The CLKSEQ control register provides control for switching between XTAL and PLL clock generation.

HW_CLKCTRL_CLKSEQ 0x110
HW_CLKCTRL_CLKSEQ_SET 0x114
HW_CLKCTRL_CLKSEQ_CLR 0x118
HW_CLKCTRL_CLKSEQ_TOG Ox11c

Table 4-34. HW_CLKCTRL_CLKSEQ

3(3(2(212|2|2|212|2|2|2})1(1|1|1}j1(1|(1|1}j1]|1(0(0]J0|0|O0|O0]}]O 0
1/0/9|8)]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
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Table 4-35. HW_CLKCTRL_CLKSEQ Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:9

RSRVD1

RO

0x0

Always set to zero (0).

BYPASS_ETM

RW

0x1

ETM bypass select. 1 = Select ref_xtal path to
generate the ETM clock domain. 0 = Select ref_cpu
path to generate the ETM clock domain. PLL and
9-phase fractional divider must be configured when
this bit is cleared.

BYPASS_CPU

RwW

0x1

CPU bypass select. 1 = Select ref_xtal path to
generate the CPU and APBH clock domains. 0 =
Select ref_cpu path to generate the CPU and APBH
clock domains. PLL and 9-phase fractional divider
must be configured when this bit is cleared.

BYPASS_EMI

RwW

0x1

EMI bypass select. 1 = Select ref_xtal path to generate
the EMI clock domain. 0 = Select ref_emi path to
generate the EMI clock domain. PLL and 9-phase
fractional divider must be configured when this bit is
cleared.

BYPASS_SSP

RwW

0x1

SSP bypass select. 1 = Select ref_xtal path to
generate the SSP clock domain. 0 = Select ref_io path
to generate the SSP clock domain. PLL and 9-phase
fractional divider must be configured when this bit is
cleared.

BYPASS_GPMI

RwW

0x1

GPMI bypass select. 1 = Select ref_xtal path to
generate the GPMI clock domain. 0 = Select ref_io
path to generate the GPMI clock domain. PLL and
9-phase fractional divider must be configured when
this bit is cleared.

BYPASS_IR

RwW

0x1

IR bypass select. 1 = Select ref_xtal path to generate
the IR clock domain. 0 = Select ref_io path to generate
the IR clock domain. PLL and 9-phase fractional
divider must be configured when this bit is cleared.

RSRVDO

RO

0x0

Always set to zero (0).

BYPASS_PIX

RwW

0x1

PIX bypass select. 1 = Select ref_xtal path to generate
the PIX clock domain. 0 = Select ref_pix path to
generate the PIX clock domain. PLL and 9-phase
fractional divider must be configured when this bit is
cleared.

BYPASS_SAIF

RwW

0x1

Reserved - Always set to zero (0) - Notice this is not
the reset value.

DESCRIPTION:

This register controls the selection of clock sources (ref_xtal or ref_*) for various clock dividers.

EXAMPLE:
HW CLKCTRL_CLKSEQ WR( BF_CLKCTRL_CLKSEQ BYPASS | R(1));

4.8.18 System Software Reset Register Description

The RESET control register provides control for soft reset.
HW_CLKCTRL_RESET

0x120
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Table 4-36. HW_CLKCTRL_RESET
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Table 4-37. HW_CLKCTRL_RESET Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:2 [RSRVD RO [0x0 Always set to zero (0).

1 CHIP RW | 0x0 Setting this bit to a logic one will reset the ENTIRE
chip, no exceptions. This bit will also be reset after the
full chip reset cycle completes.

0 DIG RW | 0x0 Setting this bit to a logic one will reset the digital
sections of the chip. The DCDC and power module will
not be reset. This bit will also be reset after the reset
cycle completes.

DESCRIPTION:

This register controls full chip reset generation.

EXAMPLE:
HW CLKCTRL_RESET WR( BF_CLKCTRL_RESET ALL(1));

4.8.19 CIkCtrl Status Description
The STATUS control register provides read only status of the CPU frequecy limits.

HW_CLKCTRL_STATUS

0x130

Table 4-38. HW_CLKCTRL_STATUS
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Table 4-39. HW_CLKCTRL_STATUS Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:30 | CPU_LIMIT RO [0x00 CPU Limiting. 00: full cpu frequency, 01: Timit cpu
frequency to 411.43 MHz, 10: limit cpu frequency to
360 MHz, 11: limit cpu frequency to 320 MHz

29:0 |RSRVD RO |0x0 Always set to zero (0).
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DESCRIPTION:

This register indicates the CPU Frequency limit.

EXAMPLE:
HW CLKCTRL_STATUS_RD( BF_CLKCTRL_STATUS CPU LIM T());

4.8.20 CIkCtrl Version Description

Clock Generation and Control

The VERSION control register isaread only status of the clkctrl block version.

HW_CLKCTRL_VERSION

0x140

Table 4-40. HW_CLKCTRL_VERSION

3|13(2|2]2|2|2]|2 2(2(2j1|1|1|11|1|{1|11(1(0j0jo0jo0ojo0ojojojojo0|o0
1/0/9(8]7(6|54 2(1(0]9 716]5|4 2|]1|0|9|8}7|65(4]3(2(1|0
o o
(@] o o
2 - =
= = *
Table 4-41. HW_CLKCTRL_VERSION Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:24 | MAJOR RO [0x4 Fixed read-only value reflecting the MAJOR field of the
RTL version.
23:16 | MINOR RO | 0x0 Fixed read-only value reflecting the MINOR field of the
RTL version.
15:0 |STEP RO | 0x0 Fixed read-only value reflecting the stepping of the
RTL version.
DESCRIPTION:

Thisregister indicates the RTL version in use.

EXAMPLE:
HW CLKCTRL_VERSI ON_RD( BF_CLKCTRL_VERSI ON_MAJOR() ) ;

CLKCTRL Block v4.0, Revision 1.48
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Chapter 5

Interrupt Collector

This chapter describes the interrupt control features of the i.MX23 and includes sections on interrupt
nesting, FIQ generation, and CPU wait-for-interrupt mode. Table 5-1 lists all of the interrupt sources

available on the i.MX23. Programmable registers for interrupt generation and control are described in
Section 5.4, “Programmable Registers.”

5.1 Overview

The ARM9 CPU core has two interrupt input lines, IRQ and FIQ. As shown in Figure 5-1, the Interrupt
Collector (ICOLL) can steer any of 128 interrupt sources to either the the FIQn or IRQn lines of the
ARM9 CPU.
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HW_ICOLL_INTERRUPTO0-127[SOFTIRQ]
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128 HW_ICOLL_INTERRUPTO0-127[PRIORITY]
128 128
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x128 Priority Encoder
Vector Address = Vector Base Address + 4 * Source Bit Number
FIQ ‘ ‘
| HW_ICOLL_VECTOR |
IRQ
ARM9 B

Figure 5-1. Interrupt Collector System Diagram

5.2 Operation

Within an individual interrupt request line (IRQ only), the ICOLL offers four-level priority (above base
level) for each of itsinterrupt sources. Preemption of alower priority interrupt by ahigher priority is sup-
ported (interrupt nesting). Interrupts assigned to the same level are serviced in astrict linear priority order
within level from lowest to highest interrupt source bit number. FIQ interrupts are not prioritized, nor are
they vectorized. All interrupt lines can be configured asa FIQ. If more than oneisrouted to the FIQ, then
they must be discriminated by software. It is highly recommended to reserve FIQ assignment to time crit-
ical events such as voltage brownouts or timers.
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HW_ICOLL_VBASE
(Vector Table Base Addr)

HW_ICOLL_INTERRUPT33[PRIORITY]

APBH

HW_ICOLL_INTERRUPT33[SOFTIRQ]

Vector Base Address + 4 * Source Bit Number

HW_ICOLL_VECTOR

HW_ICOLL_INTERRUPT33[ENABLE]

AHB

Vector Address

327

(Read-Only)
M
V

63 | IRQ

HW_ICOLL_RAW1

ARM
926

FIQ

HW_ICOLL_INTERRUPT33[ENFIQ] Df
Other sources

Figure 5-2. Interrupt Collector IRQ/FIQ Logic for Source 33

For asingleinterrupt source bit, there is an enable bit that gates it to the priority logic
(HW_ICOLL_INTERRUPTN[ENABLE]). 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.

The enable bit, FIQ-enable, the software interrupt bit, and the two-bit priority level specification for each
interrupt source bit are contained with a single programmable register for each interrupt. The path from
any interrupt source to the FIQ or IRQ logic is shown in Figure 5-2 using HW_ICOLL_INTERRUPT33
as an example.

The data path for generating the vector address (readable by software) for the IRQ generation portion of
the interrupt collector isimplemented as a multicycle path, as shown in Figure 5-3. 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 avector 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 isrequesting an interrupt. The pipelinefirst determines the highest
level requesting interrupt service. All interrupt requests on that level are presented to the linear priority
encoder. The result of this stageisasix-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 fol-
lows:
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VectorAddress = VectorBase + (Pitch * SourceBitNumber)
Pitch = 4,8, 12,16,20,24, or 28 as desired, ssee HW_CTRL_VECTOR_PITCH.

Multicycle
Path 3x

-—

| INTERRUPT37[PRIORITY] |‘

| INTERRUPT37[ENABLE] |
I
| INTERRUPT37[SOFTIRQ] |

Holding Register
Linear Priority

Pick Hghest Level

AHB

Compute vector address

> HW_ICOLL_VECTOR |
>
e
us)
I

FIQ
32 3 ARM9
S = IRQ
IO 7
3
SRER:
63i |3~ APB PIO Cycles
I
INT
Sources

Figure 5-3. IRQ Control Flow

5.2.1 Nesting of Multi-Level IRQ Interrupts

There are anumber of very important i nteractions between the interrupt collector’s FSM and the interrupt
service routine (1SR) running on the CPU. See Figure 5-4 for the following discussion.

As soon as the interrupt source is recognized in the holding register, the FSM delays two clocks, then
grabs the vector address and asserts |RQ to the CPU. As soon as possible after the CPU enters the inter-
rupt service routine, it must notify the interrupt collector. Software indicates the in-service state by writ-
ing to the HW_ICOLL_VECTOR register. The contents of the data bus on this write do not matter.
Optionaly, firmware can enable the ARM read side-effect mode. In this case, the in-service state isindi-
cated as a side effect of having read the HW_ICOLL_VECTOR register at the exception vector
(OXFFFF0018). 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 alevel higher than any cur-
rently in-service level.

Whenever the ARM CPU takes an IRQ exception, it turns off the IRQ enable in the CPU status register
(CSR), as shown in Figure 5-4. If ahigher priority interrupt is pending at this point, then another IRQ
exception is taken.
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Figure 5-4. Nesting of Multi-Level IRQ Interrupts

The example in Figure 5-4 shows going from the base to alevel 0 ISR. When the ISR at level O was
ready, it enabled IRQ interrupts. At this point, it nests IRQ interrupts up to alevel 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 comesin, so the level 3 1SR completes. As part of the
return process, the ISR disables IRQ interrupts, then acknowledges the level 3 service state. Thisis
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 thisenables 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 thelevel 3 ISR returnsfrom interrupt. This return automatically
re-enables IRQ exceptions. At this point, another exception could occur.

Figure 5-4 shows a second nesting of the IRQ interrupt by the arrival of alevel 2 interrupt source bit.
Finally, the figure shows the point at which the level 0 ISR entersits critical section (masks IRQ) and
acknowledges level 0 to the interrupt collector and returns from interrupt.

The FSM revertsto its “BASE” level state waiting for an interrupt request to arrive in the holding regis-
ter. Thewaveform for the IRQ mask in the CPU statusregister (CSR) and the waveform for the IRQ input
to the CPU as they relate to the interrupt collector action are shown in Figure 5-4.
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WARNING: Thereisan inherent race condition between notifying the interrupt collector that an ISR has
been entered and having that 1SR re-enable IRQ exceptionsin 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 collector where it removes the IRQ assertion to the CPU. ThisICOLL IRQ must be deas-
serted before the CSR IRQ on the CPU isre-enabled or the CPU will see aphantom interrupt. Thisiswhy
the ARM vectored interrupt controller provides this in service notification as aread side effect of the vec-
tor 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 interrupt
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.

5.2.2 FIQ Generation

Oni.MX23, al interrupt sources can be configured as FIQ. Thisis controlled viathe
HW_ICOLL_INTERRUPTN[ENFIQ] register bit as shown in Figure 5-2. 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. When an interrupt sourceis programmed as an FIQ, and IRQ cannot be generated from that
source.

5.2.3 Interrupt Sources
Table 5-1 lists all of the interrupt sources on the i.MX23. Use hw_irg.h to access these bits.

Table 5-1. i.MX23 Interrupt Sources

INTERRUPT SOURCE SRC VECTOR DESCRIPTION
DEBUG_UART 0 0x0000 Non DMA on the debug UART
COMMS_RX,COMMS_TX 1 0x0004 JTAG debug communications port
SSP2_ERROR 2 0x0008 SSP2 device-level error and status
VDD5V 3 0x000C IRQ on 5V connect or disconnect. Shared with DCDC status,

Linear Regulator status, PSWITCH, and Host 4.2V

HEADPHONE_SHORT 4 0x0010 HEADPHONE_SHORT

DAC_DMA 5 0x0014 DAC DMA channel

DAC_ERROR 6 0x0018 DAC FIFO buffer underflow

ADC_DMA 7 0x001C ADC DMA channel

ADC_ERROR 8 0x0020 ADC FIFO buffer overflow
SPDIF_DMA,SAIF2_DMA 9 0x0024 SPDIF DMA channel, SAIF2 DMA channel
SPDIF_ERROR, 10 0x0028 SPDIF, SAIF1, SAIF2 FIFO underflow/overflow

SAIF1_IRQ, SAIF2_IRQ
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Table 5-1. i.MX23 Interrupt Sources (continued)

INTERRUPT SOURCE SRC VECTOR DESCRIPTION
USB_CTRL 11 0x002C USB controller
USB_WAKEUP 12 0x0030 USB wakeup. Also ARC core to remain suspended.
GPMI_DMA 13 0x0034 From DMA channel for GPMI
SSP1_DMA 14 0x0038 From DMA channel for SSP1
SSP_ERROR 15 0x003C SSP1 device-level error and status
GPIO0 16 0x0040 GPIO bank 0 interrupt
GPIO1 17 0x0044 GPIO bank 1 interrupt
GPIO2 18 0x0048 GPIO bank 2 interrupt
SAIF1_DMA 19 0x004C SAIF1 DMA channel
SSP2_DMA 20 0x0050 From DMA channel for SSP2
ECC8_IRQ 21 0x0054 ECC8 completion interrupt
RTC_ALARM 22 0x0058 RTC alarm event
UARTAPP_TX_DMA 23 0x005C Application UART1 transmitter DMA
UARTAPP_INTERNAL 24 0x0060 Application UART1 internal error
UARTAPP_RX_DMA 25 0x0064 Application UART1 receiver DMA
12C_DMA 26 0x0068 From DMA channel for I1°C
12C_ERROR 27 0x006C From I1°C device detected errors and line conditions
TIMERO 28 0x0070 TIMROT Timer0, recommend to set as FIQ.
TIMER1 29 0x0074 TIMROT Timer1, recommend to set as FIQ.
TIMER2 30 0x0078 TIMROT Timer2, recommend to set as FIQ.
TIMER3 31 0x007C TIMROT Timer3, recommend to set as FIQ.
BATT_BRNOUT 32 0x0080 Power module battery brownout detect, recommend to set as FIQ.
VDDD_BRNOUT 33 0x0084 Power module VDDD brownout detect, recommend to set as FIQ.
VDDIO_BRNOUT 34 0x0088 Power module VDDIO brownout detect, recommend to set as FIQ.
VDD18_BRNOUT 35 0x008C Power module VDD18 brownout detect, recommend to set as FIQ.
TOUCH_DETECT 36 0x0090 Touch detection.
LRADC_CHO 37 0x0094 Channel 0 complete.
LRADC_CH1 38 0x0098 Channel 1 complete.
LRADC_CH2 39 0x009C Channel 2 complete.
LRADC_CH3 40 0x00A0 Channel 3 complete.
LRADC_CH4 41 0x00A4 Channel 4 complete.
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Table 5-1. i.MX23 Interrupt Sources (continued)

INTERRUPT SOURCE SRC VECTOR DESCRIPTION
LRADC_CH5 42 0x00A8 Channel 5 complete.
LRADC_CH®6 43 0x00AC Channel 6 complete.
LRADC_CH7 44 0x00B0 Channel 7 complete.
LCDIF_DMA 45 0x00B4 From DMA channel for LCDIF.
LCDIF_ERROR 46 0x00B8 LCDIF error.
DIGCTL_DEBUG_TRAP 47 0x00BC AHB arbiter debug trap.
RTC_1MSEC 48 0x00C0 RTC 1 ms tick interrupt.
RSVD 49 0x00C4 Reserved
RSVD 50 0x00C8 Reserved
GPMI 51 0x00CC From GPMI internal error and status IRQ.
RSVD 52 0x00DO0 Reserved
DCP_VMI 53 0x00D4 DCP Channel 0 virtual memory page copy.
DCP 54 0x00D8 DCP
RSVD 55 0x00DC Reserved.
BCH 56 0x00EO0 BCH consolidated Interrupt
PXP 57 0x00E4 Pixel Pipeline consolidated Interrupt
UARTAPP2_TX_DMA 58 OxO0E8 Application UART2 transmitter DMA
UARTAPP2_INTERNAL 59 0x00EC Application UART2 internal error
UARTAPP2_RX_DMA 60 0x00F0 Application UART2 receiver DMA
VDAC_DETECT 61 0x00F4 Video dac, jack presence auto-detect
RSVD 62 O0xO00F8 Reserved.
RSVD 63 0x00FC Reserved.
VDD5V_DROOP 64 0x0100 5V Droop, recommend to be set as FIQ.
DCDC4P2_BO 65 0x0104 4.2V regulated supply brown-out, recommend to be set as FIQ.
RSVD 66-1278 | 0x0108-01FC | Reserved.
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5.2.4 CPU Wait-for-Interrupt Mode
To enable wait-for-interrupt mode, two distinct actions are required by the programmer:

Set the INTERRUPT_WAIT bitinthe HW_CLKCTRL_CPUCLKCTRL register. This must be done via
aRMW operation. For example:

ucl ketrl = HW CLKCTRL_CPUCLKCTRL_RI() ;
ucl ketr|l | = BM_CLKCTRL_CPUCLKCTRL_]I NTERRUPT WAI T;
HW CLKCTRL_CPUCLKCTRL_WR(ucl kctrl);

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

asm (
/1 Note: RO is used in the follow ng exanple, but any usual
/'l <Rd> regi ster may be used.
"nmov RO, 0;" // Rd SBZ Sshould be zero)
"mer pl15,0,r0,c¢7,c0,4;"//Drain wite buffers, idle CPU cl ock & processor,
/1 and stop processor at this instruction
"nop"); /! The Ir sent to handler points here after RTI

The coprocessor instruction sequence above enables an internal gating signal. Thisinternal signal guaran-
tees that write buffers are drained and ensures that the processor isin an idle state. On execution of the
MCR coprocessor instruction, the CPU clock is stopped and the processor halts on the instruction—wait-
ing for an interrupt to occur.

The INTERRUPT_WAIT bit can be thought of asaWait-for-Interrupt enable bit. Therefore, it must be set
prior to execution of the MCR instruction. It is recommended that, when the Wait-for-Interrupt mode isto
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 isentered normally. Thereturn link that is passed to the handler is automatically adjusted by
the above MCR instruction, such that anormal return from interrupt resultsin continuing execution at the
instruction immediately following the MCR. That is, the LR will contain the address of the MCR instruc-
tion plus eight, such that atypical 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 isset and the MCR WFI instruction is executed, the CPU stops
until an interrupt occurs. The actual condition that wakes up the CPU is determined by ORing together al
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.

i.MX23 Applications Processor Reference Manual, Rev. 1
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5.3 Behavior During Reset

A soft reset (SFTRST) can take multiple clock periodsto complete, so do NOT set CLKGATE when set-
ting SFTRST. The reset process gates the clocks automatically. See Section 39.3.10, “ Correct Way to Soft
Reset a Block, for additional information on using the SFTRST and CLKGATE bit fields.

5.4 Programmable Registers

The following registers provide interrupt generation and control for the i.MX23.

5.4.1 Interrupt Collector Interrupt Vector Address Register Description

Thisregister iscan beread by the Interrupt Service Routine using aload PC instruction. The priority logic
presents the vector address of the next IRQ interrupt to be processed by the CPU. The vector addressis
held until anew ISR is entered..

HW_ICOLL_VECTOR 0x000
HW_ICOLL_VECTOR_SET 0x004
HW_ICOLL_VECTOR_CLR 0x008
HW_ICOLL_VECTOR_TOG 0x00C

Table 5-2. HW_ICOLL_VECTOR
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Table 5-3. HW_ICOLL_VECTOR Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:2 [TRQVECTOR RW [ 0x0 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 (alternatively when ARM_RSE_MODE is
set, reading this register is required).

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 | COLL_VECTOR ADDR; | RQ exception at Oxffff0018
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5.4.2 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 0x010

Table 5-4. HW_ICOLL_LEVELACK
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Table 5-5. HW_ICOLL_LEVELACK Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:4 |RSRVD1 RO [0x0 Any value can be written to this bitfield. Writes are
ignored.
3:0 IRQLEVELACK RW | 0x0 This bitfield 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
LEVELS3 = 0x8 level 3

DESCRIPTION:

Thisregister iswritten to advance the ICOLL interna irg state machine. It advancesfrom an in-serviceon
alevel state to the next pending interrupt level or to theidle state. This register iswritten at the very end
of an interrupt serviceroutine. If nesting is used then the CPU irq must be turned on before writing to this
register to avoid arace condition in the CPU interrupt hardware. WARNING: the value written to the level
ack register is decoded not binary, i.e. 8, 4, 2, 1.

EXAMPLE:
HW | COLL_LEVELACK WR( HW | COLL_LEVELACK _LEVEL3);

5.4.3 Interrupt Collector Control Register Description

The Interrupt Collector Control Register provides overall control of interrupts being routed to the CPU.
Thisregister 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 0x020
HW_ICOLL_CTRL_SET 0x024
HW_ICOLL_CTRL_CLR 0x028
HW_ICOLL_CTRL_TOG 0x02C
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Table 5-6. HW_ICOLL_CTRL
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CLKGATE

RSRVD3

NO_NESTING

IRQ_FINAL_ENABLE || & =
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VECTOR_PITCH

RSRVD1

Table 5-7. HW_ICOLL_CTRL Bit Field Descriptions

BITS

LABEL

RW RESET

DEFINITION

31

SFTRST

RW [ 0x1

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 | 0x1

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.

29:24

RSRVD3

RO [0x0

Always write zeroes to this bitfield.

23:21

VECTOR_PITCH

RW | Ox0

When an interrupt occurs one of the 128 input requests
becomes the winning bit number, i.e. 0 to 127. This bit
field selects one of eight constant multiplier values to
multiply the winning bit number. The multiplied bit
number is added to the vector table base to become
the vector address. 0x0 and Ox1 yield a multiplier of 4
bytes. 0x2 yields a multiplier of 8 bytes while 0x3 yields
a multiplier of 12 bytes, i.e. (8 + 4) bytes per step.

DEFAULT_BY4 = 0x0 one word pitch
BY4 = 0x1 one word pitch

BY8 = 0x2 two word pitch

BY12 = 0x3 three word pitch

BY16 = 0x4 four word pitch

BY20 = 0x5 five word pitch

BY24 = 0x6 six word pitch

BY28 = 0x7 seven word pitch

20

BYPASS_FSM

RW | Ox0

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
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Table 5-7. HW_ICOLL_CTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

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 signalled 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.

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 bitfield.

DESCRIPTION:

Thisregister handles the overall control of theinterrupt collector, including soft reset and clock gate. In
addition, it handles state machine variations like NO_NESTING and ARM read side effect processing on
the vector address register.

EXAMPLE:
HW | COLL_CTRL_CLR(BM | COLL_CTRL_SFTRST | BM | COLL_CTRL_SFTRST );

5.4.4 Interrupt Collector Interrupt Vector Base Address Register
Description
Thisregister is used by the priority logic to generate a unique vector address for each of the 80 interrupt

request lines coming into theinterrupt collector. The vector addressisformed by multiply theinterrupt bit
number by 4 and adding it to the vector base address.

HW_ICOLL_VBASE 0x040
HW_ICOLL_VBASE_SET 0x044
HW_ICOLL_VBASE_CLR 0x048
HW_ICOLL_VBASE_TOG 0x04C
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Table 5-8. HW_ICOLL_VBASE
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Table 5-9. HW_ICOLL_VBASE Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:2 |TABLE_ADDRESS RW | Ox0 This bitfield holds the upper 30 bits of the base
address of the vector table.
1:0 RSRVD1 RO | 0x0 Always write zeroes to this bitfield.
DESCRIPTION:

This register provides a mechanism to specify the base address of the interrupt vector table. Itisusedin
the compuation of the value supplied in HW_ICOLL_VECTOR register.

EXAMPLE:
HW I COLL_VBASE_WR( pl nt er r upt Vect or Tabl e) ;

5.4.5 Interrupt Collector Status Register Description

Read only view into various internal states, including the Vector number of the current interupt.
HW_ICOLL_STAT 0x070

Table 5-10. HW_ICOLL_STAT
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Table 5-11. HW_ICOLL_STAT Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:7 |RSRVD1 RO [0x0 Always write zeroes to this bitfield.
6:0 VECTOR_NUMBER RO | Ox7F Vector number of current interrupt. Multiply by 4 *

HW_ICOLL_CTRL[VECTOR_PITCH] and add to
vector base address to obtain the value in
HW_ICOLL_VECTOR.

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

EXAMPLE:

if(fl—]N\l_I COLL_STAT_VECTOR _NUMBER_READ() == 0x00000017) ISR vector_23(); // 1SR for vector 23 decinmal,
17 hex

5.4.6 Interrupt Collector Raw Interrupt Input Register 0 Description
The lower 32 interrupt hardware-source states are visible in this read-only register.

HW_ICOLL_RAWO 0x0A0
HW_ICOLL_RAWO_SET 0x0A4
HW_ICOLL_RAWO_CLR 0x0A8
HW_ICOLL_RAWO_TOG 0x0AC

Table 5-12. HW_ICOLL_RAWO
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Table 5-13. HW_ICOLL_RAWO Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 [RAW_IRQS RO [0x0 read-only view of the Tower 32 hardware interrupt
request bits.

DESCRIPTION:

Thisregister provides aread-only view of the raw interrupt request lines coming from various parts of the
chip. Its purpose isto improve diagnostic observability. Note that these only capture the state of hardware
interrupt sources.

EXAMPLE:
ul Test = HW. I COLL_RAW. RAW | RQS;

5.4.7 Interrupt Collector Raw Interrupt Input Register 1 Description
Interrupt hardware-source states 32-63 are visiblein this read-only register.

HW_ICOLL_RAW1 0x0BO
HW_ICOLL_RAW1_SET 0x0B4
HW_ICOLL_RAW1_CLR 0x0B8
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HW_ICOLL_RAW1_TOG 0x0BC

Table 5-14. HW_ICOLL_RAW1
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Table 5-15. HW_ICOLL_RAW1 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 |RAW_IRQS RO [0x0 read-only view of hardware interrupt request bits
32-63.

DESCRIPTION:

Thisregister provides aread-only view of the raw interrupt request lines coming from various parts of the
chip. The purposeisto improve diagnostic observability. Note that these only capture the state of hardware
interrupt sources.

EXAMPLE:
ul Test = HW. I COLL_RAW. RAW | RQS;

5.4.8 Interrupt Collector Raw Interrupt Input Register 2 Description
Interrupt hardware-source states 64-95 are visiblein this read-only register.

HW_ICOLL_RAW2 0x0CO0
HW_ICOLL_RAW2_SET 0x0C4
HW_ICOLL_RAW2_CLR 0x0C8
HW_ICOLL_RAW2_TOG 0x0CC

Table 5-16. HW_ICOLL_RAW2

3|3|2(2)2|2|2(2)2(2(2|2§)1(1|1|1})1|1|1(1}]1|1(/0/0j0(0O|O0O|O0OJO|O0O|O0|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
RAW_IRQS
Table 5-17. HW_ICOLL_RAW?2 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 |RAW_IRQS RO [0x0 read-only view of hardware interrupt request bits
64-95.
DESCRIPTION:

Thisregister provides aread-only view of the raw interrupt request lines coming from various parts of the
chip. The purposeisto improve diagnostic observability. Note that these only capture the state of hardware
interrupt sources.

EXAMPLE:
ul Test = HW. I COLL_RAW. RAW | RQS;
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54.9 Interrupt Collector Raw Interrupt Input Register 3 Description
Interrupt hardware-source states 96-127 are visible in this read-only register.

HW_ICOLL_RAW3 0x0D0
HW_ICOLL_RAWS3_SET 0x0D4
HW_ICOLL_RAWS3_CLR 0x0D8
HW_ICOLL_RAW3_TOG 0x0DC

Table 5-18. HW_ICOLL_RAW3
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Table 5-19. HW_ICOLL_RAWS3 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:0 |RAW_IRQS RO [0x0 read-only view of hardware interrupt request bits
96-127.
DESCRIPTION:

Thisregister provides aread-only view of the raw interrupt request lines coming from various parts of the
chip. The purposeisto improve diagnostic observability. Note that these only capture the state of hardware

interrupt sources.

EXAMPLE:
ul Test = HW I COLL_RAW). RAW | RQS;
5.4.10 Interrupt Collector Interrupt Register 0 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPTO 0x120
HW_ICOLL_INTERRUPTO_SET 0x124
HW_ICOLL_INTERRUPTO_CLR 0x128
HW_ICOLL_INTERRUPTO_TOG 0x12C

Table 5-20. HW_ICOLL_INTERRUPTO

3(3|2|2)2|2|2(2})2 22|21 |(1|1{1}1|1({1(1|1(1|(0|0]JO0|O0O|O0Of(0OJO0O|0O|O0]|O
11/0/,9|8}7(6/5(413|2(1({0]9|8|7|6]5|4|3|2)J1(0|9,8}J7|6|5(4]13|2|1|0
- >
[a) Ogﬂt
> LlE|o|
g AR
o “‘8m§

i.MX23 Applications Processor Reference Manual, Rev. 1

Freescale Semiconductor 5-17



Interrupt Collector

Table 5-21. HW_ICOLL_INTERRUPTO Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:5 |RSRVD1 RO [0x0 Always write zeroes to this bitfield.
4 ENFIQ RW | Ox0 Set this to 1 to steer this interrupt to the non-vectored

FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

3 SOFTIRQ RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE RW | Ox0 Enable the interrupt bit through the collector.
DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

1:0 PRIORITY RW | Ox0 Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPTO_SET( 0, 0x00000001) ;

5.4.11 Interrupt Collector Interrupt Register 1 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT1 0x130
HW_ICOLL_INTERRUPT1_SET 0x134
HW_ICOLL_INTERRUPT1_CLR 0x138
HW_ICOLL_INTERRUPT1_TOG 0x13C

Table 5-22. HW_ICOLL_INTERRUPT1
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Table 5-23. HW_ICOLL_INTERRUPT1 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT1_SET( 0, 0x00000001) ;

5.4.12 Interrupt Collector Interrupt Register 2 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT2 0x140
HW_ICOLL_INTERRUPT2_SET Ox144
HW_ICOLL_INTERRUPT2_CLR 0x148
HW_ICOLL_INTERRUPT2_TOG 0x14C

Table 5-24. HW_ICOLL_INTERRUPT2
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Table 5-25. HW_ICOLL_INTERRUPT2 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:5 |RSRVD1 RO [0x0 Always write zeroes to this bitfield.
4 ENFIQ RW | Ox0 Set this to 1 to steer this interrupt to the non-vectored

FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

3 SOFTIRQ RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE RW | Ox0 Enable the interrupt bit through the collector.
DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

1:0 PRIORITY RW | Ox0 Set the priority level for this interrupt, 0x3 is highest,
0x0 is lowest (weakest).

LEVELO = 0x0 level 0, lowest or weakest priority

LEVEL1 = Ox1 level 1

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT2_SET( 0, 0x00000001) ;

5.4.13 Interrupt Collector Interrupt Register 3 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT3 0x150
HW_ICOLL_INTERRUPT3_SET 0x154
HW_ICOLL_INTERRUPT3_CLR 0x158
HW_ICOLL_INTERRUPT3_TOG 0x15C

Table 5-26. HW_ICOLL_INTERRUPT3
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Interrupt Collector

Table 5-27. HW_ICOLL_INTERRUPT3 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT3_SET( 0, 0x00000001) ;

5.4.14 Interrupt Collector Interrupt Register 4 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT4 0x160
HW_ICOLL_INTERRUPT4_SET 0x164
HW_ICOLL_INTERRUPT4_CLR 0x168
HW_ICOLL_INTERRUPT4_TOG 0x16C
Table 5-28. HW_ICOLL_INTERRUPT4
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Interrupt Collector

Table 5-29. HW_ICOLL_INTERRUPT4 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:5 |RSRVD1 RO [0x0 Always write zeroes to this bitfield.
4 ENFIQ RW | Ox0 Set this to 1 to steer this interrupt to the non-vectored

FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

3 SOFTIRQ RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE RW | Ox0 Enable the interrupt bit through the collector.
DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

1:0 PRIORITY RW | Ox0 Set the priority level for this interrupt, 0x3 is highest,
0x0 is lowest (weakest).

LEVELO = 0x0 level 0, lowest or weakest priority

LEVEL1 = Ox1 level 1

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT4_SET( 0, 0x00000001) ;

5.4.15 Interrupt Collector Interrupt Register 5 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT5 0x170
HW_ICOLL_INTERRUPT5_SET 0x174
HW_ICOLL_INTERRUPT5_CLR 0x178
HW_ICOLL_INTERRUPT5_TOG 0x17C

Table 5-30. HW_ICOLL_INTERRUPT5
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Interrupt Collector

Table 5-31. HW_ICOLL_INTERRUPTS5 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT5_SET( 0, 0x00000001) ;

5.4.16 Interrupt Collector Interrupt Register 6 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT6 0x180
HW_ICOLL_INTERRUPT6_SET 0x184
HW_ICOLL_INTERRUPT6_CLR 0x188
HW_ICOLL_INTERRUPT6_TOG 0x18C
Table 5-32. HW_ICOLL_INTERRUPT6
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Interrupt Collector

Table 5-33. HW_ICOLL_INTERRUPT6 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:5 |RSRVD1 RO [0x0 Always write zeroes to this bitfield.
4 ENFIQ RW | Ox0 Set this to 1 to steer this interrupt to the non-vectored

FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

3 SOFTIRQ RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE RW | Ox0 Enable the interrupt bit through the collector.
DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

1:0 PRIORITY RW | Ox0 Set the priority level for this interrupt, 0x3 is highest,
0x0 is lowest (weakest).

LEVELO = 0x0 level 0, lowest or weakest priority

LEVEL1 = Ox1 level 1

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT6_SET( 0, 0x00000001) ;

5.4.17 Interrupt Collector Interrupt Register 7 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT?7 0x190
HW_ICOLL_INTERRUPT7_SET 0x194
HW_ICOLL_INTERRUPT7_CLR 0x198
HW_ICOLL_INTERRUPT7_TOG 0x19C

Table 5-34. HW_ICOLL_INTERRUPT?7
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Interrupt Collector

Table 5-35. HW_ICOLL_INTERRUPT7 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT7_SET( 0, 0x00000001) ;

5.4.18 Interrupt Collector Interrupt Register 8 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPTS 0x1A0
HW_ICOLL_INTERRUPTS_SET Ox1A4
HW_ICOLL_INTERRUPTS_CLR 0x1A8
HW_ICOLL_INTERRUPT8_TOG Ox1AC

Table 5-36. HW_ICOLL_INTERRUPTS
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Interrupt Collector

Table 5-37. HW_ICOLL_INTERRUPT8 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:5 |RSRVD1 RO [0x0 Always write zeroes to this bitfield.
4 ENFIQ RW | Ox0 Set this to 1 to steer this interrupt to the non-vectored

FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

3 SOFTIRQ RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE RW | Ox0 Enable the interrupt bit through the collector.
DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

1:0 PRIORITY RW | Ox0 Set the priority level for this interrupt, 0x3 is highest,
0x0 is lowest (weakest).

LEVELO = 0x0 level 0, lowest or weakest priority

LEVEL1 = Ox1 level 1

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT8_SET( 0, 0x00000001) ;

5.4.19 Interrupt Collector Interrupt Register 9 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT9 0x1B0
HW_ICOLL_INTERRUPT9_SET 0x1B4
HW_ICOLL_INTERRUPT9_CLR 0x1B8
HW_ICOLL_INTERRUPT9_TOG 0x1BC

Table 5-38. HW_ICOLL_INTERRUPT9
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Interrupt Collector

Table 5-39. HW_ICOLL_INTERRUPT9 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT9_SET( 0, 0x00000001) ;

5.4.20 Interrupt Collector Interrupt Register 10 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT10 0x1CO0
HW_ICOLL_INTERRUPT10_SET 0x1C4
HW_ICOLL_INTERRUPT10_CLR 0x1C8
HW_ICOLL_INTERRUPT10_TOG 0x1CC

Table 5-40. HW_ICOLL_INTERRUPT10
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Interrupt Collector

Table 5-41. HW_ICOLL_INTERRUPT10 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:5 |RSRVD1 RO [0x0 Always write zeroes to this bitfield.
4 ENFIQ RW | Ox0 Set this to 1 to steer this interrupt to the non-vectored

FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

3 SOFTIRQ RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE RW | Ox0 Enable the interrupt bit through the collector.
DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

1:0 PRIORITY RW | Ox0 Set the priority level for this interrupt, 0x3 is highest,
0x0 is lowest (weakest).

LEVELO = 0x0 level 0, lowest or weakest priority

LEVEL1 = Ox1 level 1

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW_ I COLL_I NTERRUPT10_SET( 0, 0x00000001) ;
5.4.21 Interrupt Collector Interrupt Register 11 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT11 0x1D0
HW_ICOLL_INTERRUPT11_SET 0x1D4
HW_ICOLL_INTERRUPT11_CLR 0x1D8
HW_ICOLL_INTERRUPT11_TOG 0x1DC

Table 5-42. HW_ICOLL_INTERRUPT11
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Interrupt Collector

Table 5-43. HW_ICOLL_INTERRUPT11 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT11_SET( 0, 0x00000001) ;

5.4.22 Interrupt Collector Interrupt Register 12 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT12 O0x1EOQ
HW_ICOLL_INTERRUPT12_SET Ox1E4
HW_ICOLL_INTERRUPT12_CLR Ox1E8
HW_ICOLL_INTERRUPT12_TOG Ox1EC

Table 5-44. HW_ICOLL_INTERRUPT12
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Interrupt Collector

Table 5-45. HW_ICOLL_INTERRUPT12 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT12_SET( 0, 0x00000001) ;

5.4.23

Interrupt Collector Interrupt Register 13 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT13 0x1FO0
HW_ICOLL_INTERRUPT13_SET Ox1F4
HW_ICOLL_INTERRUPT13_CLR 0x1F8
HW_ICOLL_INTERRUPT13_TOG O0x1FC

Table 5-46. HW_ICOLL_INTERRUPT13
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Interrupt Collector

Table 5-47. HW_ICOLL_INTERRUPT13 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT13_SET( 0, 0x00000001) ;

5.4.24 Interrupt Collector Interrupt Register 14 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT14 0x200
HW_ICOLL_INTERRUPT14_SET 0x204
HW_ICOLL_INTERRUPT14_CLR 0x208
HW_ICOLL_INTERRUPT14_TOG 0x20C

Table 5-48. HW_ICOLL_INTERRUPT14
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Table 5-49. HW_ICOLL_INTERRUPT14 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT14_SET(0, 0x00000001) ;

5.4.25

Interrupt Collector Interrupt Register 15 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT15 0x210
HW_ICOLL_INTERRUPT15_SET 0x214
HW_ICOLL_INTERRUPT15_CLR 0x218
HW_ICOLL_INTERRUPT15_TOG 0x21C

Table 5-50. HW_ICOLL_INTERRUPT15
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Table 5-51. HW_ICOLL_INTERRUPT15 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT15_SET( 0, 0x00000001) ;

5.4.26 Interrupt Collector Interrupt Register 16 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT16 0x220
HW_ICOLL_INTERRUPT16_SET 0x224
HW_ICOLL_INTERRUPT16_CLR 0x228
HW_ICOLL_INTERRUPT16_TOG 0x22C

Table 5-52. HW_ICOLL_INTERRUPT16
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Table 5-53. HW_ICOLL_INTERRUPT16 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT16_SET( 0, 0x00000001) ;

5.4.27

Interrupt Collector Interrupt Register 17 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT17 0x230
HW_ICOLL_INTERRUPT17_SET 0x234
HW_ICOLL_INTERRUPT17_CLR 0x238
HW_ICOLL_INTERRUPT17_TOG 0x23C
Table 5-54. HW_ICOLL_INTERRUPT17
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Table 5-55. HW_ICOLL_INTERRUPT17 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT17_SET( 0, 0x00000001) ;

5.4.28 Interrupt Collector Interrupt Register 18 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT18 0x240
HW_ICOLL_INTERRUPT18_SET 0x244
HW_ICOLL_INTERRUPT18_CLR 0x248
HW_ICOLL_INTERRUPT18_TOG 0x24C

Table 5-56. HW_ICOLL_INTERRUPT18
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Table 5-57. HW_ICOLL_INTERRUPT18 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT18_SET( 0, 0x00000001) ;

5.4.29

Interrupt Collector Interrupt Register 19 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT19 0x250
HW_ICOLL_INTERRUPT19_SET 0x254
HW_ICOLL_INTERRUPT19_CLR 0x258
HW_ICOLL_INTERRUPT19_TOG 0x25C

Table 5-58. HW_ICOLL_INTERRUPT19
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Table 5-59. HW_ICOLL_INTERRUPT19 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT19_SET( 0, 0x00000001) ;

5.4.30 Interrupt Collector Interrupt Register 20 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT20 0x260
HW_ICOLL_INTERRUPT20_SET 0x264
HW_ICOLL_INTERRUPT20_CLR 0x268
HW_ICOLL_INTERRUPT20_TOG 0x26C

Table 5-60. HW_ICOLL_INTERRUPT20
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Table 5-61. HW_ICOLL_INTERRUPT20 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT20_SET( 0, 0x00000001) ;

5.4.31

Interrupt Collector Interrupt Register 21 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT21 0x270
HW_ICOLL_INTERRUPT21_SET 0x274
HW_ICOLL_INTERRUPT21_CLR 0x278
HW_ICOLL_INTERRUPT21_TOG 0x27C

Table 5-62. HW_ICOLL_INTERRUPT21
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Table 5-63. HW_ICOLL_INTERRUPT21 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT21_SET( 0, 0x00000001) ;

5.4.32 Interrupt Collector Interrupt Register 22 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT22 0x280
HW_ICOLL_INTERRUPT22_SET 0x284
HW_ICOLL_INTERRUPT22_CLR 0x288
HW_ICOLL_INTERRUPT22_TOG 0x28C

Table 5-64. HW_ICOLL_INTERRUPT22
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Table 5-65. HW_ICOLL_INTERRUPT22 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT22_SET( 0, 0x00000001) ;

5.4.33

Interrupt Collector Interrupt Register 23 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT23 0x290
HW_ICOLL_INTERRUPT23_SET 0x294
HW_ICOLL_INTERRUPT23_CLR 0x298
HW_ICOLL_INTERRUPT23_TOG 0x29C

Table 5-66. HW_ICOLL_INTERRUPT23
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Table 5-67. HW_ICOLL_INTERRUPT23 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT23_SET( 0, 0x00000001) ;

5.4.34 Interrupt Collector Interrupt Register 24 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT24 0x2A0
HW_ICOLL_INTERRUPT24_SET 0x2A4
HW_ICOLL_INTERRUPT24_CLR 0x2A8
HW_ICOLL_INTERRUPT24_TOG 0x2AC

Table 5-68. HW_ICOLL_INTERRUPT24

—
)
©
®
~

2(2(2]1
2|11]0]9

0 =

1
7

1
6

1
5

11
4|13/2|]1|0(9|8]7|6|5

-
-
-
o
o
o
o
o

& O

g
o

RSRVD1

ENFIQ
SOFTIRQ || w ©
ENABLE ||d ©
PRIORITY

i.MX23 Applications Processor Reference Manual, Rev. 1

Freescale Semiconductor

5-41



Interrupt Collector

Table 5-69. HW_ICOLL_INTERRUPT24 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT24_SET( 0, 0x00000001) ;

5.4.35

Interrupt Collector Interrupt Register 25 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT25 0x2B0
HW_ICOLL_INTERRUPT25_SET 0x2B4
HW_ICOLL_INTERRUPT25_CLR 0x2B8
HW_ICOLL_INTERRUPT25_TOG 0x2BC

Table 5-70. HW_ICOLL_INTERRUPT25
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Table 5-71. HW_ICOLL_INTERRUPT25 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT25_SET( 0, 0x00000001) ;

5.4.36 Interrupt Collector Interrupt Register 26 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT26 0x2C0
HW_ICOLL_INTERRUPT26_SET 0x2C4
HW_ICOLL_INTERRUPT26_CLR 0x2C8
HW_ICOLL_INTERRUPT26_TOG 0x2CC
Table 5-72. HW_ICOLL_INTERRUPT26
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Interrupt Collector

Table 5-73. HW_ICOLL_INTERRUPT26 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:5 |RSRVD1 RO [0x0 Always write zeroes to this bitfield.
4 ENFIQ RW | Ox0 Set this to 1 to steer this interrupt to the non-vectored

FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

3 SOFTIRQ RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE RW | Ox0 Enable the interrupt bit through the collector.
DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

1:0 PRIORITY RW | Ox0 Set the priority level for this interrupt, 0x3 is highest,
0x0 is lowest (weakest).

LEVELO = 0x0 level 0, lowest or weakest priority

LEVEL1 = Ox1 level 1

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW_ I COLL_I NTERRUPT26_SET( 0, 0x00000001) ;
5.4.37 Interrupt Collector Interrupt Register 27 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT27 0x2D0
HW_ICOLL_INTERRUPT27_SET 0x2D4
HW_ICOLL_INTERRUPT27_CLR 0x2D8
HW_ICOLL_INTERRUPT27_TOG 0x2DC

Table 5-74. HW_ICOLL_INTERRUPT27
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Interrupt Collector

Table 5-75. HW_ICOLL_INTERRUPT27 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT27_SET( 0, 0x00000001) ;

5.4.38 Interrupt Collector Interrupt Register 28 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT28 0x2EQ
HW_ICOLL_INTERRUPT28_SET 0x2E4
HW_ICOLL_INTERRUPT28_CLR 0x2E8
HW_ICOLL_INTERRUPT28_TOG 0x2EC

Table 5-76. HW_ICOLL_INTERRUPT28
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Interrupt Collector

Table 5-77. HW_ICOLL_INTERRUPT28 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT28_SET( 0, 0x00000001) ;

5.4.39

Interrupt Collector Interrupt Register 29 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT29 0x2F0
HW_ICOLL_INTERRUPT29_SET 0x2F4
HW_ICOLL_INTERRUPT29_CLR 0x2F8
HW_ICOLL_INTERRUPT29_TOG 0x2FC

Table 5-78. HW_ICOLL_INTERRUPT29
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Interrupt Collector

Table 5-79. HW_ICOLL_INTERRUPT29 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT29_SET( 0, 0x00000001) ;

5.4.40 Interrupt Collector Interrupt Register 30 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT30 0x300
HW_ICOLL_INTERRUPT30_SET 0x304
HW_ICOLL_INTERRUPT30_CLR 0x308
HW_ICOLL_INTERRUPT30_TOG 0x30C

Table 5-80. HW_ICOLL_INTERRUPT30
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Interrupt Collector

Table 5-81. HW_ICOLL_INTERRUPT30 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT30_SET( 0, 0x00000001) ;

5.4.41

Interrupt Collector Interrupt Register 31 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT31 0x310
HW_ICOLL_INTERRUPT31_SET 0x314
HW_ICOLL_INTERRUPT31_CLR 0x318
HW_ICOLL_INTERRUPT31_TOG 0x31C

Table 5-82. HW_ICOLL_INTERRUPT31
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Interrupt Collector

Table 5-83. HW_ICOLL_INTERRUPT31 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT31_SET( 0, 0x00000001) ;

5.4.42 Interrupt Collector Interrupt Register 32 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT32 0x320
HW_ICOLL_INTERRUPT32_SET 0x324
HW_ICOLL_INTERRUPT32_CLR 0x328
HW_ICOLL_INTERRUPT32_TOG 0x32C

Table 5-84. HW_ICOLL_INTERRUPT32
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Interrupt Collector

Table 5-85. HW_ICOLL_INTERRUPT32 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT32_SET( 0, 0x00000001) ;

5.4.43

Interrupt Collector Interrupt Register 33 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT33 0x330
HW_ICOLL_INTERRUPT33_SET 0x334
HW_ICOLL_INTERRUPT33_CLR 0x338
HW_ICOLL_INTERRUPT33_TOG 0x33C

Table 5-86. HW_ICOLL_INTERRUPT33
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Interrupt Collector

Table 5-87. HW_ICOLL_INTERRUPT33 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT33_SET( 0, 0x00000001) ;

5.4.44 Interrupt Collector Interrupt Register 34 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT34 0x340
HW_ICOLL_INTERRUPT34_SET 0x344
HW_ICOLL_INTERRUPT34_CLR 0x348
HW_ICOLL_INTERRUPT34_TOG 0x34C

Table 5-88. HW_ICOLL_INTERRUPT34
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Interrupt Collector

Table 5-89. HW_ICOLL_INTERRUPT34 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT34_SET( 0, 0x00000001) ;

5.4.45

Interrupt Collector Interrupt Register 35 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT35 0x350
HW_ICOLL_INTERRUPT35_SET 0x354
HW_ICOLL_INTERRUPT35_CLR 0x358
HW_ICOLL_INTERRUPT35_TOG 0x35C

Table 5-90. HW_ICOLL_INTERRUPT35
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Interrupt Collector

Table 5-91. HW_ICOLL_INTERRUPT35 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT35_SET( 0, 0x00000001) ;

5.4.46 Interrupt Collector Interrupt Register 36 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT36 0x360
HW_ICOLL_INTERRUPT36_SET 0x364
HW_ICOLL_INTERRUPT36_CLR 0x368
HW_ICOLL_INTERRUPT36_TOG 0x36C

Table 5-92. HW_ICOLL_INTERRUPT36
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Interrupt Collector

Table 5-93. HW_ICOLL_INTERRUPT36 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT36_SET( 0, 0x00000001) ;

5.4.47

Interrupt Collector Interrupt Register 37 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT37 0x370
HW_ICOLL_INTERRUPT37_SET 0x374
HW_ICOLL_INTERRUPT37_CLR 0x378
HW_ICOLL_INTERRUPT37_TOG 0x37C
Table 5-94. HW_ICOLL_INTERRUPT37
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Table 5-95. HW_ICOLL_INTERRUPT37 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT37_SET( 0, 0x00000001) ;

5.4.48 Interrupt Collector Interrupt Register 38 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT38 0x380
HW_ICOLL_INTERRUPT38_SET 0x384
HW_ICOLL_INTERRUPT38_CLR 0x388
HW_ICOLL_INTERRUPT38_TOG 0x38C

Table 5-96. HW_ICOLL_INTERRUPT38
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Table 5-97. HW_ICOLL_INTERRUPT38 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT38_SET( 0, 0x00000001) ;

5.4.49

Interrupt Collector Interrupt Register 39 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT39 0x390
HW_ICOLL_INTERRUPT39_SET 0x394
HW_ICOLL_INTERRUPT39_CLR 0x398
HW_ICOLL_INTERRUPT39_TOG 0x39C

Table 5-98. HW_ICOLL_INTERRUPT39
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Table 5-99. HW_ICOLL_INTERRUPT39 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT39_SET( 0, 0x00000001) ;

5.4.50 Interrupt Collector Interrupt Register 40 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT40 0x3A0
HW_ICOLL_INTERRUPT40_SET 0x3A4
HW_ICOLL_INTERRUPT40_CLR 0x3A8
HW_ICOLL_INTERRUPT40_TOG 0x3AC

Table 5-100. HW_ICOLL_INTERRUPT40
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Table 5-101. HW_ICOLL_INTERRUPT40 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT40_SET( 0, 0x00000001) ;

5.4.51

Interrupt Collector Interrupt Register 41 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT41 0x3B0
HW_ICOLL_INTERRUPT41_SET 0x3B4
HW_ICOLL_INTERRUPT41_CLR 0x3B8
HW_ICOLL_INTERRUPT41_TOG 0x3BC

Table 5-102. HW_ICOLL_INTERRUPT41
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Table 5-103. HW_ICOLL_INTERRUPT41 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT41_SET( 0, 0x00000001) ;

5.4.52 Interrupt Collector Interrupt Register 42 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT42 0x3CO0
HW_ICOLL_INTERRUPT42_SET 0x3C4
HW_ICOLL_INTERRUPT42_CLR 0x3C8
HW_ICOLL_INTERRUPT42_TOG 0x3CC

Table 5-104. HW_ICOLL_INTERRUPT42
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Table 5-105. HW_ICOLL_INTERRUPT42 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:5 |RSRVD1 RO [0x0 Always write zeroes to this bitfield.
4 ENFIQ RW | Ox0 Set this to 1 to steer this interrupt to the non-vectored

FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

3 SOFTIRQ RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE RW | Ox0 Enable the interrupt bit through the collector.
DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

1:0 PRIORITY RW | Ox0 Set the priority level for this interrupt, 0x3 is highest,
0x0 is lowest (weakest).

LEVELO = 0x0 level 0, lowest or weakest priority

LEVEL1 = Ox1 level 1

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW_ I COLL_I NTERRUPT42_SET( 0, 0x00000001) ;
5.4.53 Interrupt Collector Interrupt Register 43 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT43 0x3D0
HW_ICOLL_INTERRUPT43_SET 0x3D4
HW_ICOLL_INTERRUPT43_CLR 0x3D8
HW_ICOLL_INTERRUPT43_TOG 0x3DC

Table 5-106. HW_ICOLL_INTERRUPT43

1111111 0/{0jo0j|0]|0
7/,6]15|4(3|2]1|0|9|8]7|6|5

-
-
-
-

3|13(2|2]2|2|2|2]12(2|2|2]1
2|11]0]9

H» O
e
o

—
)
©
®
~
)
o
=Y
w
o

RSRVD1
ENFIQ
SOFTIRQ || w ©
ENABLE ||d ©
PRIORITY

i.MX23 Applications Processor Reference Manual, Rev. 1

5-60 Freescale Semiconductor



Interrupt Collector

Table 5-107. HW_ICOLL_INTERRUPT43 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT43_SET( 0, 0x00000001) ;

5.4.54 Interrupt Collector Interrupt Register 44 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT44 0x3EOQ
HW_ICOLL_INTERRUPT44_SET O0x3E4
HW_ICOLL_INTERRUPT44_CLR Ox3E8
HW_ICOLL_INTERRUPT44_TOG O0x3EC

Table 5-108. HW_ICOLL_INTERRUPT44
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Table 5-109. HW_ICOLL_INTERRUPT44 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT44_SET( 0, 0x00000001) ;

5.4.55

Interrupt Collector Interrupt Register 45 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT45 0x3F0
HW_ICOLL_INTERRUPT45_SET 0x3F4
HW_ICOLL_INTERRUPT45_CLR 0x3F8
HW_ICOLL_INTERRUPT45_TOG 0x3FC

Table 5-110. HW_ICOLL_INTERRUPT45
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Table 5-111. HW_ICOLL_INTERRUPT45 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I| NTERRUPT45_SET( 0, 0x00000001) ;

5.4.56 Interrupt Collector Interrupt Register 46 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT46 0x400
HW_ICOLL_INTERRUPT46_SET 0x404
HW_ICOLL_INTERRUPT46_CLR 0x408
HW_ICOLL_INTERRUPT46_TOG 0x40C

Table 5-112. HW_ICOLL_INTERRUPT46
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Table 5-113. HW_ICOLL_INTERRUPT46 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT46_SET( 0, 0x00000001) ;

5.4.57

Interrupt Collector Interrupt Register 47 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT47 0x410
HW_ICOLL_INTERRUPT47_SET 0x414
HW_ICOLL_INTERRUPT47_CLR 0x418
HW_ICOLL_INTERRUPT47_TOG 0x41C

Table 5-114. HW_ICOLL_INTERRUPT47
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Table 5-115. HW_ICOLL_INTERRUPT47 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT47_SET( 0, 0x00000001) ;

5.4.58 Interrupt Collector Interrupt Register 48 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT48 0x420
HW_ICOLL_INTERRUPT48_SET 0x424
HW_ICOLL_INTERRUPT48_CLR 0x428
HW_ICOLL_INTERRUPT48_TOG 0x42C

Table 5-116. HW_ICOLL_INTERRUPT48
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Table 5-117. HW_ICOLL_INTERRUPT48 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT48_SET( 0, 0x00000001) ;

5.4.59

Interrupt Collector Interrupt Register 49 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT49 0x430
HW_ICOLL_INTERRUPT49_SET 0x434
HW_ICOLL_INTERRUPT49_CLR 0x438
HW_ICOLL_INTERRUPT49_TOG 0x43C

Table 5-118. HW_ICOLL_INTERRUPT49
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Table 5-119. HW_ICOLL_INTERRUPT49 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT49_SET( 0, 0x00000001) ;

5.4.60 Interrupt Collector Interrupt Register 50 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT50 0x440
HW_ICOLL_INTERRUPT50_SET 0x444
HW_ICOLL_INTERRUPT50_CLR 0x448
HW_ICOLL_INTERRUPT50_TOG 0x44C

Table 5-120. HW_ICOLL_INTERRUPT50
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Table 5-121. HW_ICOLL_INTERRUPT50 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT50_SET( 0, 0x00000001) ;

5.4.61

Interrupt Collector Interrupt Register 51 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT51 0x450
HW_ICOLL_INTERRUPT51_SET 0x454
HW_ICOLL_INTERRUPT51_CLR 0x458
HW_ICOLL_INTERRUPT51_TOG 0x45C

Table 5-122. HW_ICOLL_INTERRUPT51
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Table 5-123. HW_ICOLL_INTERRUPT51 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT51_SET( 0, 0x00000001) ;

5.4.62 Interrupt Collector Interrupt Register 52 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT52 0x460
HW_ICOLL_INTERRUPT52_SET 0x464
HW_ICOLL_INTERRUPT52_CLR 0x468
HW_ICOLL_INTERRUPT52_TOG 0x46C

Table 5-124. HW_ICOLL_INTERRUPT52
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Table 5-125. HW_ICOLL_INTERRUPT52 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT52_SET( 0, 0x00000001) ;

5.4.63

Interrupt Collector Interrupt Register 53 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT53 0x470
HW_ICOLL_INTERRUPT53_SET 0x474
HW_ICOLL_INTERRUPT53_CLR 0x478
HW_ICOLL_INTERRUPT53_TOG 0x47C

Table 5-126. HW_ICOLL_INTERRUPT53
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Table 5-127. HW_ICOLL_INTERRUPT53 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT53_SET( 0, 0x00000001) ;

5.4.64 Interrupt Collector Interrupt Register 54 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT54 0x480
HW_ICOLL_INTERRUPT54_SET 0x484
HW_ICOLL_INTERRUPT54_CLR 0x488
HW_ICOLL_INTERRUPT54_TOG 0x48C

Table 5-128. HW_ICOLL_INTERRUPT54
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Table 5-129. HW_ICOLL_INTERRUPT54 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT54_SET( 0, 0x00000001) ;

5.4.65

Interrupt Collector Interrupt Register 55 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT55 0x490
HW_ICOLL_INTERRUPT55_SET 0x494
HW_ICOLL_INTERRUPT55_CLR 0x498
HW_ICOLL_INTERRUPT55_TOG 0x49C

Table 5-130. HW_ICOLL_INTERRUPT55
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Table 5-131. HW_ICOLL_INTERRUPT55 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT55_SET( 0, 0x00000001) ;

5.4.66 Interrupt Collector Interrupt Register 56 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT56 0x4A0
HW_ICOLL_INTERRUPT56_SET 0x4A4
HW_ICOLL_INTERRUPT56_CLR 0x4A8
HW_ICOLL_INTERRUPT56_TOG 0x4AC

Table 5-132. HW_ICOLL_INTERRUPT56
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Table 5-133. HW_ICOLL_INTERRUPT56 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT56_SET( 0, 0x00000001) ;

5.4.67

Interrupt Collector Interrupt Register 57 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT57 0x4B0
HW_ICOLL_INTERRUPT57_SET 0x4B4
HW_ICOLL_INTERRUPT57_CLR 0x4B8
HW_ICOLL_INTERRUPT57_TOG 0x4BC

Table 5-134. HW_ICOLL_INTERRUPT57
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Table 5-135. HW_ICOLL_INTERRUPT57 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT57_SET( 0, 0x00000001) ;

5.4.68 Interrupt Collector Interrupt Register 58 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT58 0x4CO0
HW_ICOLL_INTERRUPT58_SET 0x4C4
HW_ICOLL_INTERRUPT58_CLR 0x4C8
HW_ICOLL_INTERRUPT58_TOG 0x4CC

Table 5-136. HW_ICOLL_INTERRUPT58
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Table 5-137. HW_ICOLL_INTERRUPT58 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:5 |RSRVD1 RO [0x0 Always write zeroes to this bitfield.
4 ENFIQ RW | Ox0 Set this to 1 to steer this interrupt to the non-vectored

FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

3 SOFTIRQ RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE RW | Ox0 Enable the interrupt bit through the collector.
DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

1:0 PRIORITY RW | Ox0 Set the priority level for this interrupt, 0x3 is highest,
0x0 is lowest (weakest).

LEVELO = 0x0 level 0, lowest or weakest priority

LEVEL1 = Ox1 level 1

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW_ I COLL_I NTERRUPT58_SET( 0, 0x00000001) ;
5.4.69 Interrupt Collector Interrupt Register 59 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT59 0x4D0
HW_ICOLL_INTERRUPT59_SET 0x4D4
HW_ICOLL_INTERRUPT59_CLR 0x4D8
HW_ICOLL_INTERRUPT59_TOG 0x4DC

Table 5-138. HW_ICOLL_INTERRUPT59
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Table 5-139. HW_ICOLL_INTERRUPT59 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT59_SET( 0, 0x00000001) ;

5.4.70 Interrupt Collector Interrupt Register 60 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT60 0x4EQ
HW_ICOLL_INTERRUPT60_SET Ox4E4
HW_ICOLL_INTERRUPT60_CLR O0x4E8
HW_ICOLL_INTERRUPT60_TOG Ox4EC

Table 5-140. HW_ICOLL_INTERRUPT60
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Table 5-141. HW_ICOLL_INTERRUPTG60 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT60_SET( 0, 0x00000001) ;

5.4.71

Interrupt Collector Interrupt Register 61 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT61 0x4F0
HW_ICOLL_INTERRUPT61_SET Ox4F4
HW_ICOLL_INTERRUPT61_CLR 0x4F8
HW_ICOLL_INTERRUPT61_TOG 0x4FC

Table 5-142. HW_ICOLL_INTERRUPT61
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Table 5-143. HW_ICOLL_INTERRUPTG61 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT61_SET( 0, 0x00000001) ;

5.4.72 Interrupt Collector Interrupt Register 62 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT62 0x500
HW_ICOLL_INTERRUPT62_SET 0x504
HW_ICOLL_INTERRUPT62_CLR 0x508
HW_ICOLL_INTERRUPT62_TOG 0x50C

Table 5-144. HW_ICOLL_INTERRUPT62
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Table 5-145. HW_ICOLL_INTERRUPTG62 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT62_SET( 0, 0x00000001) ;

5.4.73

Interrupt Collector Interrupt Register 63 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT63 0x510
HW_ICOLL_INTERRUPT63_SET 0x514
HW_ICOLL_INTERRUPT63_CLR 0x518
HW_ICOLL_INTERRUPT63_TOG 0x51C

Table 5-146. HW_ICOLL_INTERRUPT63

—y
o

1111111 0|0
7/,6]5|4(3|2]1|0|9]|8

-
-
-
-

2(2(2]1
2|11]0]9

-]

O

g
o

RSRVD1

ENFIQ
SOFTIRQ || w ©

ENABLE ||d ©
PRIORITY

i.MX23 Applications Processor Reference Manual, Rev. 1

5-80

Freescale Semiconductor



Interrupt Collector

Table 5-147. HW_ICOLL_INTERRUPTG63 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT63_SET( 0, 0x00000001) ;

5.4.74 Interrupt Collector Interrupt Register 64 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT64 0x520
HW_ICOLL_INTERRUPT64_SET 0x524
HW_ICOLL_INTERRUPT64_CLR 0x528
HW_ICOLL_INTERRUPT64_TOG 0x52C

Table 5-148. HW_ICOLL_INTERRUPT64
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Table 5-149. HW_ICOLL_INTERRUPTG64 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT64_SET( 0, 0x00000001) ;

5.4.75

Interrupt Collector Interrupt Register 65 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT65 0x530
HW_ICOLL_INTERRUPT65_SET 0x534
HW_ICOLL_INTERRUPT6E5_CLR 0x538
HW_ICOLL_INTERRUPT65_TOG 0x53C

Table 5-150. HW_ICOLL_INTERRUPT65
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Table 5-151. HW_ICOLL_INTERRUPT®65 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT65_SET( 0, 0x00000001) ;

5.4.76 Interrupt Collector Interrupt Register 66 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT66 0x540
HW_ICOLL_INTERRUPT66_SET 0x544
HW_ICOLL_INTERRUPTE6_CLR 0x548
HW_ICOLL_INTERRUPT66_TOG 0x54C

Table 5-152. HW_ICOLL_INTERRUPTG66
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Table 5-153. HW_ICOLL_INTERRUPTG66 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT66_SET( 0, 0x00000001) ;

5.4.77

Interrupt Collector Interrupt Register 67 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT67 0x550
HW_ICOLL_INTERRUPT67_SET 0x554
HW_ICOLL_INTERRUPT67_CLR 0x558
HW_ICOLL_INTERRUPT67_TOG 0x55C

Table 5-154. HW_ICOLL_INTERRUPT67
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Table 5-155. HW_ICOLL_INTERRUPTG67 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT67_SET( 0, 0x00000001) ;

5.4.78 Interrupt Collector Interrupt Register 68 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT68 0x560
HW_ICOLL_INTERRUPT68_SET 0x564
HW_ICOLL_INTERRUPTE8_CLR 0x568
HW_ICOLL_INTERRUPT68_TOG 0x56C

Table 5-156. HW_ICOLL_INTERRUPT68
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Table 5-157. HW_ICOLL_INTERRUPTG68 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT68_SET( 0, 0x00000001) ;

5.4.79

Interrupt Collector Interrupt Register 69 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT69 0x570
HW_ICOLL_INTERRUPT69_SET 0x574
HW_ICOLL_INTERRUPTE9_CLR 0x578
HW_ICOLL_INTERRUPT69_TOG 0x57C

Table 5-158. HW_ICOLL_INTERRUPT69

—y
o

1111111 0|0
7/,6]5|4(3|2]1|0|9]|8

-
-
-
-

2(2(2]1
2|11]0]9

-]

O

g
o

RSRVD1

ENFIQ
SOFTIRQ || w ©

ENABLE ||d ©
PRIORITY

i.MX23 Applications Processor Reference Manual, Rev. 1

5-86

Freescale Semiconductor



Interrupt Collector

Table 5-159. HW_ICOLL_INTERRUPTG69 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT69_SET( 0, 0x00000001) ;

5.4.80 Interrupt Collector Interrupt Register 70 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT70 0x580
HW_ICOLL_INTERRUPT70_SET 0x584
HW_ICOLL_INTERRUPT70_CLR 0x588
HW_ICOLL_INTERRUPT70_TOG 0x58C

Table 5-160. HW_ICOLL_INTERRUPT70
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Table 5-161. HW_ICOLL_INTERRUPT70 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT70_SET( 0, 0x00000001) ;

5.4.81

Interrupt Collector Interrupt Register 71 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT71 0x590
HW_ICOLL_INTERRUPT71_SET 0x594
HW_ICOLL_INTERRUPT71_CLR 0x598
HW_ICOLL_INTERRUPT71_TOG 0x59C

Table 5-162. HW_ICOLL_INTERRUPT71
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Table 5-163. HW_ICOLL_INTERRUPT71 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT71_SET( 0, 0x00000001) ;

5.4.82 Interrupt Collector Interrupt Register 72 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT72 0x5A0
HW_ICOLL_INTERRUPT72_SET 0x5A4
HW_ICOLL_INTERRUPT72_CLR 0x5A8
HW_ICOLL_INTERRUPT72_TOG 0x5AC

Table 5-164. HW_ICOLL_INTERRUPT72
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Table 5-165. HW_ICOLL_INTERRUPT72 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT72_SET( 0, 0x00000001) ;

5.4.83

Interrupt Collector Interrupt Register 73 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT73 0x5B0
HW_ICOLL_INTERRUPT73_SET 0x5B4
HW_ICOLL_INTERRUPT73_CLR 0x5B8
HW_ICOLL_INTERRUPT73_TOG 0x5BC

Table 5-166. HW_ICOLL_INTERRUPT73
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Table 5-167. HW_ICOLL_INTERRUPT73 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT73_SET( 0, 0x00000001) ;

5.4.84 Interrupt Collector Interrupt Register 74 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT74 0x5C0
HW_ICOLL_INTERRUPT74_SET 0x5C4
HW_ICOLL_INTERRUPT74_CLR 0x5C8
HW_ICOLL_INTERRUPT74_TOG 0x5CC

Table 5-168. HW_ICOLL_INTERRUPT74
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Table 5-169. HW_ICOLL_INTERRUPT74 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:5 |RSRVD1 RO [0x0 Always write zeroes to this bitfield.
4 ENFIQ RW | Ox0 Set this to 1 to steer this interrupt to the non-vectored

FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

3 SOFTIRQ RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE RW | Ox0 Enable the interrupt bit through the collector.
DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

1:0 PRIORITY RW | Ox0 Set the priority level for this interrupt, 0x3 is highest,
0x0 is lowest (weakest).

LEVELO = 0x0 level 0, lowest or weakest priority

LEVEL1 = Ox1 level 1

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW_ I COLL_I NTERRUPT74_SET( 0, 0x00000001) ;
5.4.85 Interrupt Collector Interrupt Register 75 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT75 0x5D0
HW_ICOLL_INTERRUPT75_SET 0x5D4
HW_ICOLL_INTERRUPT75_CLR 0x5D8
HW_ICOLL_INTERRUPT75_TOG 0x5DC

Table 5-170. HW_ICOLL_INTERRUPT75
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Table 5-171. HW_ICOLL_INTERRUPT75 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT75_SET( 0, 0x00000001) ;

5.4.86 Interrupt Collector Interrupt Register 76 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT76 Ox5EQ
HW_ICOLL_INTERRUPT76_SET Ox5E4
HW_ICOLL_INTERRUPT76_CLR Ox5E8
HW_ICOLL_INTERRUPT76_TOG Ox5EC

Table 5-172. HW_ICOLL_INTERRUPT76
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Table 5-173. HW_ICOLL_INTERRUPT76 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT76_SET( 0, 0x00000001) ;

5.4.87

Interrupt Collector Interrupt Register 77 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT77 0x5F0
HW_ICOLL_INTERRUPT77_SET Ox5F4
HW_ICOLL_INTERRUPT77_CLR O0x5F8
HW_ICOLL_INTERRUPT77_TOG 0x5FC

Table 5-174. HW_ICOLL_INTERRUPT77
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Table 5-175. HW_ICOLL_INTERRUPT77 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT77_SET( 0, 0x00000001) ;

5.4.88 Interrupt Collector Interrupt Register 78 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT78 0x600
HW_ICOLL_INTERRUPT78_SET 0x604
HW_ICOLL_INTERRUPT78_CLR 0x608
HW_ICOLL_INTERRUPT78_TOG 0x60C

Table 5-176. HW_ICOLL_INTERRUPT78
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Table 5-177. HW_ICOLL_INTERRUPT78 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT78_SET( 0, 0x00000001) ;

5.4.89

Interrupt Collector Interrupt Register 79 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT79 0x610
HW_ICOLL_INTERRUPT79_SET 0x614
HW_ICOLL_INTERRUPT79_CLR 0x618
HW_ICOLL_INTERRUPT79_TOG 0x61C

Table 5-178. HW_ICOLL_INTERRUPT79
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Table 5-179. HW_ICOLL_INTERRUPT79 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT79_SET( 0, 0x00000001) ;

5.4.90 Interrupt Collector Interrupt Register 80 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT80 0x620
HW_ICOLL_INTERRUPT80_SET 0x624
HW_ICOLL_INTERRUPT80_CLR 0x628
HW_ICOLL_INTERRUPT80_TOG 0x62C

Table 5-180. HW_ICOLL_INTERRUPT80
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Table 5-181. HW_ICOLL_INTERRUPT80 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT80_SET( 0, 0x00000001) ;

5.4.91

Interrupt Collector Interrupt Register 81 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT81 0x630
HW_ICOLL_INTERRUPT81_SET 0x634
HW_ICOLL_INTERRUPT81_CLR 0x638
HW_ICOLL_INTERRUPT81_TOG 0x63C

Table 5-182. HW_ICOLL_INTERRUPT81
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Table 5-183. HW_ICOLL_INTERRUPT81 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT81_SET( 0, 0x00000001) ;

5.4.92 Interrupt Collector Interrupt Register 82 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT82 0x640
HW_ICOLL_INTERRUPT82_SET 0x644
HW_ICOLL_INTERRUPT82_CLR 0x648
HW_ICOLL_INTERRUPT82_TOG 0x64C

Table 5-184. HW_ICOLL_INTERRUPT82
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Table 5-185. HW_ICOLL_INTERRUPT82 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT82_SET( 0, 0x00000001) ;

5.4.93

Interrupt Collector Interrupt Register 83 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT83 0x650
HW_ICOLL_INTERRUPT83_SET 0x654
HW_ICOLL_INTERRUPT83_CLR 0x658
HW_ICOLL_INTERRUPT83_TOG 0x65C

Table 5-186. HW_ICOLL_INTERRUPT83
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Table 5-187. HW_ICOLL_INTERRUPT83 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I| NTERRUPT83_SET( 0, 0x00000001) ;

5.4.94 Interrupt Collector Interrupt Register 84 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT84 0x660
HW_ICOLL_INTERRUPT84_SET 0x664
HW_ICOLL_INTERRUPT84_CLR 0x668
HW_ICOLL_INTERRUPT84_TOG 0x66C

Table 5-188. HW_ICOLL_INTERRUPT84
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Table 5-189. HW_ICOLL_INTERRUPT®84 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT84_SET( 0, 0x00000001) ;

5.4.95

Interrupt Collector Interrupt Register 85 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT85 0x670
HW_ICOLL_INTERRUPT85_SET 0x674
HW_ICOLL_INTERRUPT85_CLR 0x678
HW_ICOLL_INTERRUPT85_TOG 0x67C

Table 5-190. HW_ICOLL_INTERRUPT85
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Interrupt Collector

Table 5-191. HW_ICOLL_INTERRUPT85 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT85_SET( 0, 0x00000001) ;

5.4.96 Interrupt Collector Interrupt Register 86 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT86 0x680
HW_ICOLL_INTERRUPT86_SET 0x684
HW_ICOLL_INTERRUPT86_CLR 0x688
HW_ICOLL_INTERRUPT86_TOG 0x68C

Table 5-192. HW_ICOLL_INTERRUPT86
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Table 5-193. HW_ICOLL_INTERRUPT86 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT86_SET( 0, 0x00000001) ;

5.4.97

Interrupt Collector Interrupt Register 87 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT87 0x690
HW_ICOLL_INTERRUPT87_SET 0x694
HW_ICOLL_INTERRUPT87_CLR 0x698
HW_ICOLL_INTERRUPT87_TOG 0x69C

Table 5-194. HW_ICOLL_INTERRUPT87
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Interrupt Collector

Table 5-195. HW_ICOLL_INTERRUPT87 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT87_SET( 0, 0x00000001) ;

5.4.98 Interrupt Collector Interrupt Register 88 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT88 0x6A0
HW_ICOLL_INTERRUPT88_SET 0x6A4
HW_ICOLL_INTERRUPT88_CLR O0x6A8
HW_ICOLL_INTERRUPT88_TOG 0x6AC

Table 5-196. HW_ICOLL_INTERRUPT88
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Table 5-197. HW_ICOLL_INTERRUPT88 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT88_SET( 0, 0x00000001) ;

5.4.99

Interrupt Collector Interrupt Register 89 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT89 0x6B0
HW_ICOLL_INTERRUPT89_SET 0x6B4
HW_ICOLL_INTERRUPT89_CLR 0x6B8
HW_ICOLL_INTERRUPT89_TOG 0x6BC

Table 5-198. HW_ICOLL_INTERRUPT89
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Interrupt Collector

Table 5-199. HW_ICOLL_INTERRUPT89 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT89_SET( 0, 0x00000001) ;

5.4.100 Interrupt Collector Interrupt Register 90 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT90 0x6CO0
HW_ICOLL_INTERRUPT90_SET 0x6C4
HW_ICOLL_INTERRUPT90_CLR 0x6C8
HW_ICOLL_INTERRUPT90_TOG 0x6CC

Table 5-200. HW_ICOLL_INTERRUPT90
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Interrupt Collector

Table 5-201. HW_ICOLL_INTERRUPT90 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:5 |RSRVD1 RO [0x0 Always write zeroes to this bitfield.
4 ENFIQ RW | Ox0 Set this to 1 to steer this interrupt to the non-vectored

FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

3 SOFTIRQ RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE RW | Ox0 Enable the interrupt bit through the collector.
DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

1:0 PRIORITY RW | Ox0 Set the priority level for this interrupt, 0x3 is highest,
0x0 is lowest (weakest).

LEVELO = 0x0 level 0, lowest or weakest priority

LEVEL1 = Ox1 level 1

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT90_SET( 0, 0x00000001) ;
5.4.101 Interrupt Collector Interrupt Register 91 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT91 0x6D0
HW_ICOLL_INTERRUPT91_SET 0x6D4
HW_ICOLL_INTERRUPT91_CLR 0x6D8
HW_ICOLL_INTERRUPT91_TOG 0x6DC

Table 5-202. HW_ICOLL_INTERRUPT91
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Interrupt Collector

Table 5-203. HW_ICOLL_INTERRUPT91 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT91_SET( 0, 0x00000001) ;

5.4.102 Interrupt Collector Interrupt Register 92 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT92 O0x6EQ
HW_ICOLL_INTERRUPT92_SET Ox6E4
HW_ICOLL_INTERRUPT92_CLR Ox6E8
HW_ICOLL_INTERRUPT92_TOG Ox6EC

Table 5-204. HW_ICOLL_INTERRUPT92
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Interrupt Collector

Table 5-205. HW_ICOLL_INTERRUPT92 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT92_SET( 0, 0x00000001) ;

5.4.103 Interrupt Collector Interrupt Register 93 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT93 0x6F0
HW_ICOLL_INTERRUPT93_SET Ox6F4
HW_ICOLL_INTERRUPT93_CLR 0x6F8
HW_ICOLL_INTERRUPT93_TOG 0x6FC

Table 5-206. HW_ICOLL_INTERRUPT93
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Interrupt Collector

Table 5-207. HW_ICOLL_INTERRUPT93 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT93_SET( 0, 0x00000001) ;

5.4.104 Interrupt Collector Interrupt Register 94 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT94 0x700
HW_ICOLL_INTERRUPT94_SET 0x704
HW_ICOLL_INTERRUPT94_CLR 0x708
HW_ICOLL_INTERRUPT94_TOG 0x70C

Table 5-208. HW_ICOLL_INTERRUPT94
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Table 5-209. HW_ICOLL_INTERRUPT94 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT94_SET( 0, 0x00000001) ;

5.4.105 Interrupt Collector Interrupt Register 95 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT95 0x710
HW_ICOLL_INTERRUPT95_SET 0x714
HW_ICOLL_INTERRUPT95_CLR 0x718
HW_ICOLL_INTERRUPT95_TOG 0x71C

Table 5-210. HW_ICOLL_INTERRUPT95
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Table 5-211. HW_ICOLL_INTERRUPT95 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT95_SET( 0, 0x00000001) ;

5.4.106 Interrupt Collector Interrupt Register 96 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT96 0x720
HW_ICOLL_INTERRUPT96_SET 0x724
HW_ICOLL_INTERRUPT96_CLR 0x728
HW_ICOLL_INTERRUPT96_TOG 0x72C

Table 5-212. HW_ICOLL_INTERRUPT96
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Table 5-213. HW_ICOLL_INTERRUPT96 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT96_SET( 0, 0x00000001) ;

5.4.107 Interrupt Collector Interrupt Register 97 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT97 0x730
HW_ICOLL_INTERRUPT97_SET 0x734
HW_ICOLL_INTERRUPT97_CLR 0x738
HW_ICOLL_INTERRUPT97_TOG 0x73C

Table 5-214. HW_ICOLL_INTERRUPT97
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Table 5-215. HW_ICOLL_INTERRUPT97 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT97_SET( 0, 0x00000001) ;

5.4.108 Interrupt Collector Interrupt Register 98 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT98 0x740
HW_ICOLL_INTERRUPT98_SET 0x744
HW_ICOLL_INTERRUPT98_CLR 0x748
HW_ICOLL_INTERRUPT98_TOG 0x74C

Table 5-216. HW_ICOLL_INTERRUPT98
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Table 5-217. HW_ICOLL_INTERRUPT98 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT98_SET( 0, 0x00000001) ;

5.4.109 Interrupt Collector Interrupt Register 99 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT99 0x750
HW_ICOLL_INTERRUPT99_SET 0x754
HW_ICOLL_INTERRUPT99_CLR 0x758
HW_ICOLL_INTERRUPT99_TOG 0x75C

Table 5-218. HW_ICOLL_INTERRUPT99
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Table 5-219. HW_ICOLL_INTERRUPT99 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT99_SET( 0, 0x00000001) ;

5.4.110 Interrupt Collector Interrupt Register 100 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT100 0x760
HW_ICOLL_INTERRUPT100_SET 0x764
HW_ICOLL_INTERRUPT100_CLR 0x768
HW_ICOLL_INTERRUPT100_TOG 0x76C

Table 5-220. HW_ICOLL_INTERRUPT100
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Table 5-221. HW_ICOLL_INTERRUPT100 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT100_SET( 0, 0x00000001) ;

5.4.111

Interrupt Collector Interrupt Register 101 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT101 0x770
HW_ICOLL_INTERRUPT101_SET 0x774
HW_ICOLL_INTERRUPT101_CLR 0x778
HW_ICOLL_INTERRUPT101_TOG 0x77C

Table 5-222. HW_ICOLL_INTERRUPT101
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Table 5-223. HW_ICOLL_INTERRUPT101 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT101_SET( 0, 0x00000001) ;

5.4.112 Interrupt Collector Interrupt Register 102 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT102 0x780
HW_ICOLL_INTERRUPT102_SET 0x784
HW_ICOLL_INTERRUPT102_CLR 0x788
HW_ICOLL_INTERRUPT102_TOG 0x78C

Table 5-224. HW_ICOLL_INTERRUPT102
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Table 5-225. HW_ICOLL_INTERRUPT102 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT102_SET( 0, 0x00000001) ;

5.4.113 Interrupt Collector Interrupt Register 103 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT103 0x790
HW_ICOLL_INTERRUPT103_SET 0x794
HW_ICOLL_INTERRUPT103_CLR 0x798
HW_ICOLL_INTERRUPT103_TOG 0x79C

Table 5-226. HW_ICOLL_INTERRUPT103
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Table 5-227. HW_ICOLL_INTERRUPT103 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT103_SET( 0, 0x00000001) ;

5.4.114 Interrupt Collector Interrupt Register 104 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT104 0x7A0
HW_ICOLL_INTERRUPT104_SET 0x7A4
HW_ICOLL_INTERRUPT104_CLR 0x7A8
HW_ICOLL_INTERRUPT104_TOG 0x7AC

Table 5-228. HW_ICOLL_INTERRUPT104
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Table 5-229. HW_ICOLL_INTERRUPT104 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT104_SET( 0, 0x00000001) ;

5.4.115 Interrupt Collector Interrupt Register 105 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT105 0x7B0
HW_ICOLL_INTERRUPT105_SET 0x7B4
HW_ICOLL_INTERRUPT105_CLR 0x7B8
HW_ICOLL_INTERRUPT105_TOG 0x7BC

Table 5-230. HW_ICOLL_INTERRUPT105
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Table 5-231. HW_ICOLL_INTERRUPT105 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT105_SET( 0, 0x00000001) ;

5.4.116 Interrupt Collector Interrupt Register 106 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT106 0x7CO0
HW_ICOLL_INTERRUPT106_SET 0x7C4
HW_ICOLL_INTERRUPT106_CLR 0x7C8
HW_ICOLL_INTERRUPT106_TOG 0x7CC

Table 5-232. HW_ICOLL_INTERRUPT106
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Table 5-233. HW_ICOLL_INTERRUPT106 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:5 |RSRVD1 RO [0x0 Always write zeroes to this bitfield.
4 ENFIQ RW | Ox0 Set this to 1 to steer this interrupt to the non-vectored

FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

3 SOFTIRQ RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE RW | Ox0 Enable the interrupt bit through the collector.
DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

1:0 PRIORITY RW | Ox0 Set the priority level for this interrupt, 0x3 is highest,
0x0 is lowest (weakest).

LEVELO = 0x0 level 0, lowest or weakest priority

LEVEL1 = Ox1 level 1

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT106_SET( 0, 0x00000001) ;
5.4.117 Interrupt Collector Interrupt Register 107 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT107 0x7D0
HW_ICOLL_INTERRUPT107_SET 0x7D4
HW_ICOLL_INTERRUPT107_CLR 0x7D8
HW_ICOLL_INTERRUPT107_TOG 0x7DC

Table 5-234. HW_ICOLL_INTERRUPT107
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Table 5-235. HW_ICOLL_INTERRUPT107 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT107_SET( 0, 0x00000001) ;

5.4.118 Interrupt Collector Interrupt Register 108 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT108 0x7EOQ
HW_ICOLL_INTERRUPT108_SET 0x7E4
HW_ICOLL_INTERRUPT108_CLR Ox7E8
HW_ICOLL_INTERRUPT108_TOG 0x7EC

Table 5-236. HW_ICOLL_INTERRUPT108
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Table 5-237. HW_ICOLL_INTERRUPT108 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT108_SET( 0, 0x00000001) ;

5.4.119 Interrupt Collector Interrupt Register 109 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT109 0x7F0
HW_ICOLL_INTERRUPT109_SET 0x7F4
HW_ICOLL_INTERRUPT109_CLR 0x7F8
HW_ICOLL_INTERRUPT109_TOG 0x7FC

Table 5-238. HW_ICOLL_INTERRUPT109
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Table 5-239. HW_ICOLL_INTERRUPT109 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT109_SET( 0, 0x00000001) ;

5.4.120 Interrupt Collector Interrupt Register 110 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT110 0x800
HW_ICOLL_INTERRUPT110_SET 0x804
HW_ICOLL_INTERRUPT110_CLR 0x808
HW_ICOLL_INTERRUPT110_TOG 0x80C

Table 5-240. HW_ICOLL_INTERRUPT110
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Table 5-241. HW_ICOLL_INTERRUPT110 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT110_SET( 0, 0x00000001) ;

5.4.121

Interrupt Collector Interrupt Register 111 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT111 0x810
HW_ICOLL_INTERRUPT111_SET 0x814
HW_ICOLL_INTERRUPT111_CLR 0x818
HW_ICOLL_INTERRUPT111_TOG 0x81C

Table 5-242. HW_ICOLL_INTERRUPT111
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Table 5-243. HW_ICOLL_INTERRUPT111 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT111_SET( 0, 0x00000001) ;

5.4.122 Interrupt Collector Interrupt Register 112 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT112 0x820
HW_ICOLL_INTERRUPT112_SET 0x824
HW_ICOLL_INTERRUPT112_CLR 0x828
HW_ICOLL_INTERRUPT112_TOG 0x82C

Table 5-244. HW_ICOLL_INTERRUPT112

3(3(2(2]12|2|2|2 2221|1111 |1|1|1j1(1,0,0jJ0(0(0|0jJjo0|0|O0]|O
1(0/9|8]7|6|5|4 2|1/0)]9|8|7|6]15(4|3|2)1/0|9(8]7|6|5|4]3|2|1|0
- >
: o|E|d) £
& zkl<| o
o mng

i.MX23 Applications Processor Reference Manual, Rev. 1

Freescale Semiconductor

5-129



Interrupt Collector

Table 5-245. HW_ICOLL_INTERRUPT112 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT112_SET(0, 0x00000001) ;

5.4.123 Interrupt Collector Interrupt Register 113 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT113 0x830
HW_ICOLL_INTERRUPT113_SET 0x834
HW_ICOLL_INTERRUPT113_CLR 0x838
HW_ICOLL_INTERRUPT113_TOG 0x83C

Table 5-246. HW_ICOLL_INTERRUPT113
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Table 5-247. HW_ICOLL_INTERRUPT113 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT113_SET( 0, 0x00000001) ;

5.4.124 Interrupt Collector Interrupt Register 114 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT114 0x840
HW_ICOLL_INTERRUPT114_SET 0x844
HW_ICOLL_INTERRUPT114_CLR 0x848
HW_ICOLL_INTERRUPT114_TOG 0x84C

Table 5-248. HW_ICOLL_INTERRUPT114
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Table 5-249. HW_ICOLL_INTERRUPT114 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT114_SET(0, 0x00000001) ;

5.4.125 Interrupt Collector Interrupt Register 115 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT115 0x850
HW_ICOLL_INTERRUPT115_SET 0x854
HW_ICOLL_INTERRUPT115_CLR 0x858
HW_ICOLL_INTERRUPT115_TOG 0x85C

Table 5-250. HW_ICOLL_INTERRUPT115
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Table 5-251. HW_ICOLL_INTERRUPT115 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT115_SET( 0, 0x00000001) ;

5.4.126 Interrupt Collector Interrupt Register 116 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT116 0x860
HW_ICOLL_INTERRUPT116_SET 0x864
HW_ICOLL_INTERRUPT116_CLR 0x868
HW_ICOLL_INTERRUPT116_TOG 0x86C

Table 5-252. HW_ICOLL_INTERRUPT116
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Table 5-253. HW_ICOLL_INTERRUPT116 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT116_SET( 0, 0x00000001) ;

5.4.127 Interrupt Collector Interrupt Register 117 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT117 0x870
HW_ICOLL_INTERRUPT117_SET 0x874
HW_ICOLL_INTERRUPT117_CLR 0x878
HW_ICOLL_INTERRUPT117_TOG 0x87C

Table 5-254. HW_ICOLL_INTERRUPT117
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Table 5-255. HW_ICOLL_INTERRUPT117 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT117_SET( 0, 0x00000001) ;

5.4.128 Interrupt Collector Interrupt Register 118 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT118 0x880
HW_ICOLL_INTERRUPT118_SET 0x884
HW_ICOLL_INTERRUPT118_CLR 0x888
HW_ICOLL_INTERRUPT118_TOG 0x88C

Table 5-256. HW_ICOLL_INTERRUPT118
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Table 5-257. HW_ICOLL_INTERRUPT118 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT118_SET( 0, 0x00000001) ;

5.4.129 Interrupt Collector Interrupt Register 119 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT119 0x890
HW_ICOLL_INTERRUPT119_SET 0x894
HW_ICOLL_INTERRUPT119_CLR 0x898
HW_ICOLL_INTERRUPT119_TOG 0x89C

Table 5-258. HW_ICOLL_INTERRUPT119
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Table 5-259. HW_ICOLL_INTERRUPT119 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT119_SET( 0, 0x00000001) ;

5.4.130 Interrupt Collector Interrupt Register 120 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT120 0x8A0
HW_ICOLL_INTERRUPT120_SET 0x8A4
HW_ICOLL_INTERRUPT120_CLR O0x8A8
HW_ICOLL_INTERRUPT120_TOG 0x8AC

Table 5-260. HW_ICOLL_INTERRUPT120
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Table 5-261. HW_ICOLL_INTERRUPT120 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT120_SET( 0, 0x00000001) ;

5.4.131

Interrupt Collector Interrupt Register 121 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT121 0x8B0
HW_ICOLL_INTERRUPT121_SET 0x8B4
HW_ICOLL_INTERRUPT121_CLR 0x8B8
HW_ICOLL_INTERRUPT121_TOG 0x8BC

Table 5-262. HW_ICOLL_INTERRUPT121
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Table 5-263. HW_ICOLL_INTERRUPT121 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT121_SET( 0, 0x00000001) ;

5.4.132 Interrupt Collector Interrupt Register 122 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT122 0x8C0
HW_ICOLL_INTERRUPT122_SET 0x8C4
HW_ICOLL_INTERRUPT122_CLR 0x8C8
HW_ICOLL_INTERRUPT122_TOG 0x8CC

Table 5-264. HW_ICOLL_INTERRUPT122
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Table 5-265. HW_ICOLL_INTERRUPT122 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:5 |RSRVD1 RO [0x0 Always write zeroes to this bitfield.
4 ENFIQ RW | Ox0 Set this to 1 to steer this interrupt to the non-vectored

FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

3 SOFTIRQ RW | 0x0 Set this bit to one to force a software interrupt.
NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE RW | Ox0 Enable the interrupt bit through the collector.
DISABLE = 0x0 Disable

ENABLE = 0x1 Enable

1:0 PRIORITY RW | Ox0 Set the priority level for this interrupt, 0x3 is highest,
0x0 is lowest (weakest).

LEVELO = 0x0 level 0, lowest or weakest priority

LEVEL1 = Ox1 level 1

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW I COLL_I NTERRUPT122_SET( 0, 0x00000001) ;
5.4.133 Interrupt Collector Interrupt Register 123 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT123 0x8D0
HW_ICOLL_INTERRUPT123_SET 0x8D4
HW_ICOLL_INTERRUPT123_CLR 0x8D8
HW_ICOLL_INTERRUPT123_TOG 0x8DC

Table 5-266. HW_ICOLL_INTERRUPT123
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Table 5-267. HW_ICOLL_INTERRUPT123 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT123_SET( 0, 0x00000001) ;

5.4.134 Interrupt Collector Interrupt Register 124 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT124 0x8EQ
HW_ICOLL_INTERRUPT124_SET 0x8E4
HW_ICOLL_INTERRUPT124_CLR Ox8ES8
HW_ICOLL_INTERRUPT124_TOG O0x8EC

Table 5-268. HW_ICOLL_INTERRUPT124
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Table 5-269. HW_ICOLL_INTERRUPT124 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT124_SET( 0, 0x00000001) ;

5.4.135 Interrupt Collector Interrupt Register 125 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT125 0x8F0
HW_ICOLL_INTERRUPT125_SET 0x8F4
HW_ICOLL_INTERRUPT125_CLR 0x8F8
HW_ICOLL_INTERRUPT125_TOG 0x8FC

Table 5-270. HW_ICOLL_INTERRUPT125
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Table 5-271. HW_ICOLL_INTERRUPT125 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31:5 [|RSRVD1

RO [0x0

Always write zeroes to this bitfield.

4 ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

3 SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

2 ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0 PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:

HW | COLL_I NTERRUPT125_SET( 0, 0x00000001) ;

5.4.136 Interrupt Collector Interrupt Register 126 Description

Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an
enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT126 0x900
HW_ICOLL_INTERRUPT126_SET 0x904
HW_ICOLL_INTERRUPT126_CLR 0x908
HW_ICOLL_INTERRUPT126_TOG 0x90C

Table 5-272. HW_ICOLL_INTERRUPT126
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Table 5-273. HW_ICOLL_INTERRUPT126 Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,

0x0 is lowest (weakest).

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

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an
enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to
changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT126_SET( 0, 0x00000001) ;

5.4.137 Interrupt Collector Interrupt Register 127 Description
Thisregister provides a mechanism to specify the priority level for an interrupt source. It aso provides an

enable and software interrupt for each one, as well as security designation.

HW_ICOLL_INTERRUPT127 0x910
HW_ICOLL_INTERRUPT127_SET 0x914
HW_ICOLL_INTERRUPT127_CLR 0x918
HW_ICOLL_INTERRUPT127_TOG 0x91C

Table 5-274. HW_ICOLL_INTERRUPT127
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Table 5-275. HW_ICOLL_INTERRUPT127 Bit Field Descriptions

BITS

LABEL

RW RESET

DEFINITION

315

RSRVD1

RO [0x0

Always write zeroes to this bitfield.

ENFIQ

RW | Ox0

Set this to 1 to steer this interrupt to the non-vectored
FIQ line. When set to 0 the interrupt will pass through
the main IRQ FSM and priority logic.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

SOFTIRQ

RW | Ox0

Set this bit to one to force a software interrupt.

NO_INTERRUPT = 0x0 tumn off the software interrupt request.
FORCE_INTERRUPT = 0x1 force a software interrupt

ENABLE

RW | Ox0

Enable the interrupt bit through the collector.

DISABLE = 0x0 Disable
ENABLE = 0x1 Enable

1:0

PRIORITY

RW | Ox0

Set the priority level for this interrupt, 0x3 is highest,
0x0 is lowest (weakest).

LEVELO = 0x0 level 0, lowest or weakest priority

LEVEL1 = 0x1 level 1

LEVEL2 = 0x2 level 2

LEVELS = 0x3 level 3, highest or strongest priority

DESCRIPTION:

Thisregister provides amechanism to specify the priority associated with an interrupt bit. In addition, this
register controls the enable and software generated interrupt. WARNING: Modifying the priority of an

enabled interrupt may result in undefined behavior. You should always disable an interrupt prior to

changing its priority.

EXAMPLE:
HW | COLL_I NTERRUPT127_SET( 0, 0x00000001) ;

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

HW_ICOLL_DEBUG

HW_ICOLL_DEBUG_SET
HW_ICOLL_DEBUG_CLR
HW_ICOLL_DEBUG_TOG

0x1120
0x1124
0x1128
0x112C

Table 5-276. HW_ICOLL_DEBUG

3|3(2(2|2|2|2|2]2|2|2|2)1|1|1]1)1|1|1]1]1|1|/0]/0]o]|0|o|0]o|0|0]0
1lol9|8|7|6|5|4|3|2|1]|0]|9|8|7|6]|5|a|3|2]1|0|9|8]7|6|5]a]3|2]|1]0
o
o & <
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Table 5-277. 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 = Ox2 LEVEL1
LEVEL2 = 0x4 LEVEL2
LEVEL3 = 0x8 LEVEL3

27:24 | LEVEL_REQUESTS RO | 0x0 read-only view of the requsts by priority level for the

current IRQ.

LEVELO = 0x1 LEVELO
LEVEL1 = 0x2 LEVELA1
LEVEL2 = 0x4 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 = Ox2 LEVEL1

LEVEL2 = 0x4 LEVEL2
LEVELS = 0x8 LEVEL3

19:18 | RSRVD2 RO | 0x0 Always write zeroes to this bitfield.

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 bitfield.

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_RUNNING1 = 0x020 FSM_ISR_RUNNING1
FSM_ISR_RUNNING2 = 0x040 FSM_ISR_RUNNING2
FSM_ISR_RUNNING3 = 0x080 FSM_ISR_RUNNING3
FSM_MULTICYCLES5 = 0x100 FSM_MULTICYCLE5
FSM_MULTICYCLE6 = 0x200 FSM_MULTICYCLE6

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

EXAMPLE:

if (BF_RD(ICOLL_DEBUG LEVEL_REQUESTS) != HW.| COLL_DEBUG LEVEL_REQUESTS _LEVEL3)
Error();

TPRI NTF(TP_MED, ("1COLL I NSERVI CE = Ox%

BF_RD(1 COLL_DEBUG, | NSERVICE)));

TPRI NTF(TP_MED, ("1COLL STATE = Ox%

VECTOR_FSM) ) ;

5.4.139 Interrupt Collector Debug Read Register 0 Description
This register always returns a known read value for debug purposes.

HW_ICOLL_DBGREADO 0x1130
HW_ICOLL_DBGREADO_SET 0x1134
HW_ICOLL_DBGREADO_CLR 0x1138
HW_ICOLL_DBGREADO_TOG 0x113C
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Table 5-278. HW_ICOLL_DBGREADO

3(3(2(2]|2|2|2|2|2(2|2|2)1|1|[1|1]1|1|1|1]1|1|0o|o]Jo|o|o|ojo|o|0O]|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 5-279. 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 (HWICOLL_DBGREADO_RD != OxECA94567)
Error();
5.4.140 Interrupt Collector Debug Read Register 1 Description
This register always returns a known read value for debug purposes.
HW_ICOLL_DBGREAD1 0x1140
HW_ICOLL_DBGREAD1_SET 0x1144
HW_ICOLL_DBGREAD1_CLR 0x1148
HW_ICOLL_DBGREAD1_TOG 0x114C
Table 5-280. HW_ICOLL_DBGREAD1
3(3(2(2]|2|2|2|2|2(2|2|2|1|1|[1|1]1|1|1|1]1|1|0o|o]o|o|o|ojo|o|0O]|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 5-281. HW_ICOLL_DBGREAD1 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.I COLL_DBGREAD1_RD != 0x1356DA98)
Error();

5.4.141 Interrupt Collector Debug Flag Register Description

The Interrupt Collector debug flag register is used to post diagnostic state into simulation.

HW_ICOLL_DBGFLAG 0x1150
HW_ICOLL_DBGFLAG_SET 0x1154
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HW_ICOLL_DBGFLAG_CLR 0x1158
HW_ICOLL_DBGFLAG_TOG 0x115C

Table 5-282. HW_ICOLL_DBGFLAG

3/3|2|212|2|2|2})2|2|2|2J1|(1 /1|11 |1|1|1}j1|1|0(/0)JO0O|0O|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|2]1(0|9|8]7|6|5[4]3|2|1]|0

8 o

e 5

7 i

o«

Table 5-283. HW_ICOLL_DBGFLAG Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:16 | RSRVD1 RO [0x0 Always write zeroes to this bitfield.
15:0 |FLAG RW | 0x0 This debug facility is probably temporary.
DESCRIPTION:

Thisregister provides a posting register to synchronize C program execution and the internal simulation
environment.

EXAMPLE:

BF_WR(1 COLL_DBG-LAG FLAG 3);

/1 do sone diagnostic action

BF V\R(IOO_L DBGFLAG, FLAG 4);

/1l ... do some nore diagnostic actions
BF_WR(| COLL_DBGFLAG FLAG 5);

5.4.142 Interrupt Collector Debug Read Request Register 0 Description
read-only view into the low 32 bits of the request holding register.

HW_ICOLL_DBGREQUESTO 0x1160
HW_ICOLL_DBGREQUESTO_SET 0x1164
HW_ICOLL_DBGREQUESTO_CLR 0x1168
HW_ICOLL_DBGREQUESTO_TOG 0x116C

Table 5-284. HW_ICOLL_DBGREQUESTO

3/3|2|2|2|2|2|2})2|2|2|2J1|(1 /1|11 |1|1|1}j1|1|0(/0)JO0O|0O|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|2]1(0|9|8]7|6|5[4]3|2|1]|0
BITS
Table 5-285. HW_ICOLL_DBGREQUESTO Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:0 |BITS RO [ 0x0 Low 32 bits of the request holding register.
DESCRIPTION:

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

if (H%_I COLL_DBGREQUESTn_RD( 0) ! = 0x00000000)
Error();

5.4.143 Interrupt Collector Debug Read Request Register 1 Description
read-only view into bits 32-63 of the request holding register.

HW_ICOLL_DBGREQUEST1 0x1170
HW_ICOLL_DBGREQUEST1_SET 0x1174
HW_ICOLL_DBGREQUEST1_CLR 0x1178
HW_ICOLL_DBGREQUEST1_TOG 0x117C

Table 5-286. HW_ICOLL_DBGREQUEST1

3|13(2|2]2|2|2|2)2(2|2(|2})1|(1|1|(1}j1|1|1]1}J1|1|/0/0]JO0|0|O0O|0O]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
BITS
Table 5-287. HW_ICOLL_DBGREQUEST1 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 |BITS RO [0x0 Bits 32-63 of the request holding register.
DESCRIPTION:

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

EXAMPLE:

if (H%_I COLL_DBGREQUESTn_RD(n) ! = 0x00000000)
Error();

5.4.144 Interrupt Collector Debug Read Request Register 2 Description
read-only view into bits 64-95 of the request holding register.

HW_ICOLL_DBGREQUEST2 0x1180
HW_ICOLL_DBGREQUEST2_SET 0x1184
HW_ICOLL_DBGREQUEST2_CLR 0x1188
HW_ICOLL_DBGREQUEST2_TOG 0x118C

Table 5-288. HW_ICOLL_DBGREQUEST2

3|13(2|2]2|2|2|2)2(2|2(|2}1|(1|1|(1}j1|1|1]1}J1|1|/0/0]JO0|0O|O0O|0O]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
BITS
Table 5-289. HW_ICOLL_DBGREQUEST?2 Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:0 |BITS RO [0x0 Bits 64-95 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.I COLL_DBGREQUESTN_RD(n) != 0x00000000)
Error();

5.4.145 Interrupt Collector Debug Read Request Register 3 Description
read-only view into bits 96-127 of the request holding register.

HW_ICOLL_DBGREQUESTS3 0x1190
HW_ICOLL_DBGREQUEST3_SET 0x1194
HW_ICOLL_DBGREQUEST3_CLR 0x1198
HW_ICOLL_DBGREQUEST3_TOG 0x119C

Table 5-290. HW_ICOLL_DBGREQUEST3

3/3|2|2|2|2|2|2})2|2|2|2J1(1|/1|{1}1|1|1|1}j1|1|0(0)JO0O|0O|0O|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
BITS
Table 5-291. HW_ICOLL_DBGREQUEST3 Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:0 |BITS RO [0x0 Bits 96-127 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.I COLL_DBGREQUESTN_RD(n) != 0x00000000)
Error();

5.4.146 Interrupt Collector Version Register Description

This register always returns a known read value for debug purposes it indicates the version of the block.
HW_ICOLL_VERSION 0x11E0

Table 5-292. HW_ICOLL_VERSION

3|13(2|2]12|2|2|2|2(2|2(2|1(1]|1 1
1/0]9/8,7/6]5(4|3|2]1|0(9|8]7|6|5|4
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o
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o
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STEP
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Table 5-293. HW_ICOLL_VERSION Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:24 |MAJOR RO [0x03 Fixed read-only value reflecting the MAJOR field of the
RTL version.

23:16 | MINOR RO [0x01 Fixed read-only value reflecting the MINOR field of the
RTL version.

15:0 |STEP RO | 0x0000 Fixed read-only value reflecting the stepping of the
RTL version.

DESCRIPTION:

Thisregister indicates the RTL version in use.

EXAMPLE:

if (HW.ICOLL_VERSION. B. MAJOR !'= 3)
Error();

ICOLL Block v3.1, Revision 1.50

5.4.147

i.MX23 Applications Processor Reference Manual, Rev. 1

Freescale Semiconductor

5-151



-

Interrupt Collector

i.MX23 Applications Processor Reference Manual, Rev. 1

5-152 Freescale Semiconductor



Chapter 6
Digital Control and On-Chip RAM

This chapter describes the digital control block and the on-chip RAM features of the i.MX23. It includes
sections on controlling the SRAM, performance monitors, high-entropy pseudo-random number seed,
and free-running microseconds counter. Programmable registers for the block are described in

Section 6.4, “ Programmable Registers.”

6.1 Overview

The digital control block provides overall control of various itemswithin the top digital block of the chip,
including the on-chip RAM controls and HCLK performance counter, as shown in Figure 6-1.
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ARM Core SRAM
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1 Arbiter

Figure 6-1. Digital Control (DIGCTL) Block Diagram

The on-chip RAM is constructed from an array of six-transistor dynamic RAM bit cells. The repair func-
tions of this SRAM are controlled by registersin the DIGCTL block.

6.2 SRAM Controls

The on-chip RAM isacompiled RAM cell. It isimplemented in one segment of 32 Kbytes. The memory
is addressed as shown in Figure 6-2.

31 0

0x0000_0000
0x0000_0004
0x0000_0008
0x0000_000C Bank 0

Figure 6-2. On-Chip RAM Partitioning
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A 32-bit AHB address is arranged as shown in Table 6-1.

Table 6-1. On-Chip RAM Address Bits

AHB ADDR BITS USAGE DESCRIPTION
29:2 Address Selects one of 32K words in a bank.
Bank Address Tied 2’b00.
1:0 Byte Address Selects/masks out specific bytes within a word.

Accessing on-chip RAM requires only one initial wait state for arbitration. There is asingle cycle access
for writes, and two cycle (one wait state) for reads. Other wait states happen whenever thereisaread
immediately following awrite and aso when a master iswaiting to access a bank because some other
master is accessing the same bank on acycle.

Thei.MX23 contains a simple 32-bit word RAM repair scheme. The purpose of this schemeisto address
single-bit errors in the on-chip RAM. To enable the repair,
HW_DIGCTL_RAMCTRL_RAM_REPAIR_EN must be set. Once this bit is set, the RAM controller
replaces any access to the word address specified in HW_DIGCTL_RAMREPAIR_ADDR with a 32-bit
redundant hardware memory. The actual repair enable and address must be read from OTP. Because these
registers must be loaded by software, ROM boot code reads the OTP to seeif the repair enable bit is set.
If the repair enable bit is set, the ROM boot code sets HW_DIGCTL_RAMCTRL_RAM_REPAIR_EN
and copies the 16-bit word address from OTPto HW_DIGCTL_RAMREPAIR_ADDR.

6.3 Miscellaneous Controls

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

6.3.1 Performance Monitoring

The digital control block contains several registers for system bus performance monitoring, including
HW_DIGCTL_HCLKCOUNT, which counts HCLK rising edges. This register counts at a variable rate
asHW_CLKCTRL_HBUS AUTO_SLOW_MODE isenabled.

In addition, there exists a performance monitoring register for each AHB layer (LO-L3). The

HW DIGCTL_L(n) AHB_DATA STALLED and HW _DIGCTL_L(n)_AHB_ACTIVE_CYCLES registers can be
used to measure AHB bus utilization. The Stalled register counts all cyclesin which any device has an
outstanding and unfulfilled bus operation in flight. The Active Cyclesregister counts the number of data
transfer cycles. Subtract cycles from stalls to determine under utilized bus cycles. These counters can be
used to tune the performance of the HCLK frequency for specific activities. In addition, these monitors
can be forced to focus on specific masters (which connect to that layer). Seethe
HW_DIGCTL_AHB_STATS SELECT bit description for details.
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6.3.2 High-Entropy PRN Seed

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

6.3.3 Write-Once Register

A 32-hit 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.

6.3.4 Microseconds Counter

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

6.4 Programmable Registers

The following registers provide control of al programmable elements of the digital control block.

6.4.1 DIGCTL Control Register Description

The DIGCTL Control Register providesoverall control of variousfunctionsthroughout the digital portion
of the chip.

HW_DIGCTL_CTRL 0x000
HW_DIGCTL_CTRL_SET 0x004
HW_DIGCTL_CTRL_CLR 0x008
HW_DIGCTL_CTRL_TOG 0x00C

Table 6-2. HW_DIGCTL_CTRL
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TRAP_IRQ

USB_CLKGATE

LATCH_ENTROPY

DIGITAL_TESTMODE

DEBUG_DISABLE

RSVD3
XTAL24M_GATE
RSVD2
RSVD1
SY_ENDIAN

TRAP_ENABLE

SY_SFTRST

SY_CLKGATE

JTAG_SHIELD

SAIF_LOOPBACK

LCD_BIST_CLKEN

USE_SERIAL_JTAG

ANALOG_TESTMODE
ARM_BIST_START
UART_LOOPBACK

DCP_BIST_CLKEN

ARM_BIST_CLKEN

USB_TESTMODE

DCP_BIST_START

LCD_BIST_START
TRAP_IN_RANGE

CACHE_BIST_TMODE |[o »

SAIF_CLKMUX_SEL
SAIF_CLKMST_SEL
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Table 6-3. HW_DIGCTL_CTRL Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31 RSVD3 RO [0x0 Reserved.

30 XTAL24M_GATE RW | Ox0 If set to 1, disable the Digital Control Microseconds
counter, STRB1MHZ. If set to 0, enable the Digital
Control Microseconds counter..

29 TRAP_IRQ RW | 0x0 This bit is set when an AHB access occurs to the range
defined by the TRAP_ADDR registers below and the
trap function is enabled with the TRAP_ENABLE bit.

28:27 | RSVD2 RO | 0x0 Reserved.

26 CACHE_BIST_TMODE RW | 0x0 Set this bit to enable the Cache BIST test mode.

25 LCD_BIST_CLKEN RW | 0x0 Set this bit to enable the LCD memory BIST clock.

24 LCD_BIST_START RW | 0x0 Set this bit to start the LCD memory BIST.

23 DCP_BIST_CLKEN RW | 0x0 Set this bit to enable the DCP memory BIST clock.

22 DCP_BIST_START RW | 0x0 Set this bit to start the DCP memory BIST.

21 ARM_BIST_CLKEN RW | 0x0 Set this bit to enable the ARM BIST clock.

20 USB_TESTMODE RW | 0x0 Set this bit to get into USB test mode.

19 ANALOG_TESTMODE RW | 0x0 Set this bit to get into analog test mode.

18 DIGITAL_TESTMODE RW | 0x0 Set this bit to get into digital test mode.

17 ARM_BIST_START RW | 0x0 Set this bit to start the ARM cache BIST controller.

16 UART_LOOPBACK RW | 0x0 Set this bit to loop the two AUARTSs back on
themselves in a null modem configuration (as well as
connect AUART1 to DUART).

NORMAL = 0x0 No loopback.

LOOPIT = 0x1 Intemally connect AUART1 TX to AUART2 RX and
DUART RX, also connect AUART2 TX to AUART1 RX (note that
DUART TX is unaffected).

15 SAIF_LOOPBACK RW | 0x0 Set this bit to loop SAIF1 to SAIF2 and SAIF2 to
SAIF1. To use SAIF loopback, configure one SAIF for
transmit and the other for receive. Because this bit
connects SAIF1 output to SAIF2 input and SAIF2
output to SAIF1 input, it does not matter which of the
two ports is configured for TX and the other for RX.
Either configuration will produce an internal TX to RX
loopback. Note that SAIF_CLKMST_SEL is ignored
when loopback is enabled.

NORMAL = 0x0 No loopback.
LOOPIT = 0x1 Loop SAIF1 and SAIF2 back to each other.

i.MX23 Applications Processor Reference Manual, Rev. 1

Freescale Semiconductor



Digital Control and On-Chip RAM

Table 6-3. HW_DIGCTL_CTRL Bit Field Descriptions
BITS LABEL RW RESET DEFINITION

14:13 | SAIF_CLKMUX_SEL RW | 0x0 Selects the muxed pins and directions for the SAIF1
and SAIF2 master clock (MCLK), bit clock (BITCLK),
and left/right sample clock (LRCLK). MCLK is an
optional output and when used, is connected to the
SAIF_MCLK_BITCLK muxed pin output. BITCLK can
be either an input or output and can be connected to
either the SAIF_MCLK_BITCLK muxed pin or the
SAIF_ALT_BITCLK muxed pin. LRCLK can also be
either an input or output and is connected to the
SAIF_LRCLK muxed pin. When either MCLK,
MCLK/BITCLK, or MCLK/BITCLK/LRCLK are
configured to be outputs, the SAIF_CLKMST_SEL bit
is used to determine which of the two SAIFs drives
these clocks. Note that only one of the two SAIFs can
be clock master at a time (READ_MODE=0 and/or
SLAVE_MODE=0). When MCLK is not used and
BITCLK/LRCLK are both inputs, one or both SAIFs
must be configured as RX clock slaves
(READ_MODE=1 and SLAVE_MODE=1). Valid
configurations for SAIF_CLKMUX_SEL, as well as
SAIF1 and SAIF2 SLAVE_MODE and READ_MODE
bits, are:

1) one SAIF port is TX or RX master and controls
BITCLK/LRCLK (both to the pins and to the other
SAIF), and MCLK can optionally be an output while the
other SAIF is an RX slave;

2) both ports are in RX slave mode and are driven by
the BITCLK/LRCLK pin inputs, and MCLK can
optionally be an output;

3) only one SAIF portis used as a TX or RX master
during a given time, and SAIF_CLKMST_SEL is
configured to give control of MCLK/BITCLK/LRCLK to
the active port; or

4) only one of the two ports is used as an RX slave.
See the table earlier in this chapter for a complete list
of SAIF_CLKMUX_SEL/SAIF_CLKMST_SEL options,
as well as SAIF1 and SAIF2
SLAVE_MODE/READ_MODE configurations. Note
that SAIF_CLKMUX_SEL is ignored when
SAIF_LOOPBACK=1. Also note that when the
SAIF_ALT_BITCLK pinmux is selected to input/output
BITCLK, 6-channel mode cannot be used since the

SAIF2_SDATAZ2 pin is used for the alternate BITCLK.
MBL_CLK_OUT = 0x0 MCLK output to SAIF_MCLK_BITCLK, BITCLK
output to SAIF_ALT_BITCLK, LRCLK output to SAIF_LRCLK.
BL_CLK_OUT = 0x1 BITCLK output to SAIF_MCLK_BITCLK, LRCLK
output to SAIF_LRCLK.

M_CLK_OUT_BL_CLK_IN = 0x2 MCLK output to
SAIF_MCLK_BITCLK, BITCLK input to SAIF_ALT_BITCLK, LRCLK
input to SAIF_LRCLK.

BL_CLK_IN = 0x3 BITCLK input to SAIF_MCLK_BITCLK, LRCLK
input to SAIF_LRCLK.
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Table 6-3. HW_DIGCTL_CTRL Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

12

SAIF_CLKMST_SEL

RW

0x0

Selects whether SAIF1 or SAIF2 drives
MCLK/BITCLK/LRCLK when they are configured as
outputs via SAIF_CLKMUX_SEL. Note that the
selected SAIF must be configured in clock master
mode (READ_MODE=0 and/or SLAVE_MODE=0).
This bit must also be configured when

SAIF_LOOPBACK=1 to determine the clock master.
SAIF1_MST = 0x0 SAIF1 clocks are used to output
MCLK/BITCLK/LRCLK.

SAIF2_MST = 0x1 SAIF2 clocks are used to output
MCLK/BITCLK/LRCLK.

11

SAIF_ALT_BITCLK_SEL

RW

0x0

When the master SAIF (as selected by
SAIF_CLKMST_SEL) requires all three clocks
(MCLK/BITCLK/LRCLK), which is selected by
programming SAIF_CLKMUX_SEL = 00 or 10, this bit
selects whether SAIF2_SDATA2 or LCD_D16 is used
to input/output BITCLK.

0 = SAIF2_SDATAZ2 pinmux pin selected for BITCLK.
1 =LCD_D16 pin selected for BITCLK.

Note that this bit is ignored when
SAIF_CLKMUX_SEL=01 or 11. Also note that the
corresponding pin selected for BITCLK must have its
MUXXEL bit field correctly programmed in the pin
control block.

RSVD1

RO

0x0

Reserved.

SY_ENDIAN

RwW

0x1

Setting this bit to 1 configures the SY to run in big
endian mode, clearing this bit to 0 configures the SY to
run in little endian mode.

SY_SFTRST

RwW

0x1

Setting this bit to 1 forces a reset to the entire SY.
SY_SFTRST has no effect on SY_CLKGATE. Also, the
SY_SFTRST bit may be written when
SY_CLKGATE=1. This bit must be cleared to 0 for
normal SY operation.

SY_CLKGATE

RwW

0x1

This bit gates the clocks to the SY to save power when
the clocks are not in use. When set to 1, this bit gates
off the clocks to the block. When this bit is cleared to 0,
the block receives its clock for normal operation.

USE_SERIAL_JTAG

RwW

0x0

Selects whether the one-wire serial JTAG interface or
the alternative six-wire parallel JTAG interface is used.
0 = Parallel six-wire JTAG is enabled and is mapped to
a collection of module pins that must be enabled by
programming their MUXSEL bits in the pin control
block.

1 = Serial JTAG is enabled and uses the dedicated
DEBUG pin. The ROM bootcode writes this field prior
to enabling JTAG, selecting which type of JTAG pin
signaling to use.

OLD_JTAG = 0x0 Use six-wire parallel JTAG mode.
SERIAL_JTAG = 0x1 Use one-wire serial JTAG mode.
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Table 6-3. HW_DIGCTL_CTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

5 TRAP_IN_RANGE RW | Ox0 Determines whether the debug trap function causes a
match when the master address is inside (low-address
<= current-address <= high-address) the specified
range.

0 = The trap occurs when the master address falls
outside of the range.

1 = The check is inside the range.

4 TRAP_ENABLE RW | 0x0 Enables the AHB arbiter debug trap functions. When a
trap occurs and this bit is set, an interrupt is sent to the
ARM core.

3 DEBUG_DISABLE RW | 0x0 Set this bit to disable the ARM core's debug logic (for

power savings). This bit must remain 0 following
power-on reset for normal JTAG debugger operation of
the ARM core. When set to 1, 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 cleared to 0 for normal operation of
the USB controller. When set to 1, it gates off the
clocks to the USB controller. USB_CLKGATE can be
set during suspend to gate the USB clock during
suspend. If this is gated, then the USB controller Reset
Received bit (HW_USBCTRL_USBSTS_URI) should
be not be polled for reset during suspend; use the

HW_USBPHY_CTRL_RESUME_IRQ bit instead.
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 | 0x0 0 = The JTAG debugger is enabled.

1 = The JTAG debugger is disabled.

NORMAL = 0x0 JTAG debugger enabled.
SHIELDS_UP = 0x1 JTAG debugger disabled.

0 LATCH_ENTROPY RW | Ox0 Setting this bit latches the current value of the entropy
register into HW_DIGCTL_ENTROPY_VALUE. This
can be used get a stable value on players that do not
deassert the PSWITCH while powered up.

DESCRIPTION:
This register controls various functions throughout the digital portion of the chip.

EXAMPLE:
HW DI GCTL_CTRL_CLR(BM DI GCTL_CTRL_USB_CLKGATE); // enabl e USB cl ock

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

HW_DIGCTL_STATUS 0x010
HW_DIGCTL_STATUS_SET 0x014
HW_DIGCTL_STATUS_CLR 0x018
HW_DIGCTL_STATUS_TOG 0x01C

i.MX23 Applications Processor Reference Manual, Rev. 1
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Table 6-4. HW_DIGCTL_STATUS
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Table 6-5. HW_DIGCTL_STATUS Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31 USB_HS_PRESENT RO [0x1 This read-only bit returns a T when USB high-speed
mode is present.

30 USB_OTG_PRESENT RO |0x1 This read-only bit returns a 1 when USB on-the-go
(OTG) functionality is present.

29 USB_HOST_PRESENT RO |0x1 This read-only bit returns a 1 when USB host
functionality is present.

28 USB_DEVICE_PRESENT RO |0x1 This read-only bit returns a 1 when USB device
functionality is present.

27:11 |RSVD2 RO | 0x0 Reserved.

10 DCP_BIST_FAIL RO | 0x0 This read-only bit is a 1 if the DCP memory BIST
returns a failure.

9 DCP_BIST_PASS RO | 0x0 This read-only bit is a 1 if the DCP memory BIST
returns a pass.

8 DCP_BIST_DONE RO | 0x0 This read-only bit is a 1 if the DCP memory BIST has
completed.

7 LCD_BIST_FAIL RO | 0x0 This read-only bit is a 1 if the LCD memory BIST
returns a failure.

6 LCD_BIST_PASS RO | 0x0 This read-only bit is a 1 if the LCD memory BIST
returns a pass.

5 LCD_BIST_DONE RO | 0x0 This read-only bit is a 1 if the LCD memory BIST has
completed.

4 JTAG_IN_USE RO | 0x0 This read-only bit is a 1 if JTAG debugger usage has
been detected.

3:1 PACKAGE_TYPE RO | 0x0 This read-only bit field returns the pin count and
package type. 000=169BGA, 011=128TQFP, all
others=Reserved.

0 WRITTEN RO | 0x0 Set to 1 by any successful write to the
HW_DIGCTL_WRITEONCE register.

DESCRIPTION:
The DIGCTL Status Register provides aread-only view to various input conditions and internal states.

EXAMPLE:
i{ f ( HW DI GCTL_STATUS. PACKAGE_TYPE)

i.MX23 Applications Processor Reference Manual, Rev. 1
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;/ do 100- pi n package things

6.4.3

Free-Running HCLK Counter Register Description

The Free-Running HCLK Counter Register is available for performance metrics.

HW_DIGCTL_HCLKCOUNT
HW_DIGCTL_HCLKCOUNT_SET
HW_DIGCTL_HCLKCOUNT_CLR
HW_DIGCTL_HCLKCOUNT_TOG

Table 6-6. HW_DIGCTL_HCLKCOUNT

0x020
0x024
0x028
0x02C

3|3|2|2]2(|2|2|2)2/2/2|2)1|1|1|1}j1|1|1|1|J1|1|(0o|j0JO|0O|O|OjJO(O|0O|O
1/0|9(8]7|/6|5|4]|3|2(|1|0]9 7/6]54 2]1/0|9|8]76|5|4]3|2|1|0
COUNT
Table 6-7. HW_DIGCTL_HCLKCOUNT Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:0 [COUNT RO [0x0 This counter counts up from reset using HCLK. The
count is valid for HCLK frequencies greater than 2
MHz.

DESCRIPTION:

This counter increments once per HCLK rising edge.

EXAMPLE:

StartTi mne = HW DI GCTL_HCLKCOUNT;
/1 Do sonething you want tined here
EndTi ne = HW DI GCTL_HCLKCOUNT;

Dur ati on = EndTi me -

6.4.4

StartTi ne;

/1 make sure to handle rollover in a real application

On-Chip RAM Control Register Description

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

HW_DIGCTL_RAMCTRL
HW_DIGCTL_RAMCTRL_SET
HW_DIGCTL_RAMCTRL_CLR
HW_DIGCTL_RAMCTRL_TOG

0x030
0x034
0x038
0x03C

i.MX23 Applications Processor Reference Manual, Rev. 1
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Table 6-8. HW_DIGCTL_RAMCTRL

Digital Control and On-Chip RAM
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Table 6-9. HW_DIGCTL_RAMCTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:12 | RSVD1 RO [0x0 Reserved.

11:8 |SPEED_SELECT RW | 0x0 Speed select for 16Kx32 OCRAM instances.
Recommended value is 0x0. To be used for
characterization. This value may have to be modified
to allow lower voltage operation.

7:1 RSVDO RO | 0x0 Reserved.

0 RAM_REPAIR_EN RW | 0x0 Enable word repair for OCRAM, using the address
specified in HW_DIGCTL_RAMREPAIR.

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 DI GCTL_RAMCTRL_SET( BM DI GCTL_RAMCTRL_REPAI R TRANSM T) ;

6.4.5

HW_DIGCTL_RAMREPAIR
HW_DIGCTL_RAMREPAIR_SET
HW_DIGCTL_RAMREPAIR_CLR
HW_DIGCTL_RAMREPAIR_TOG

0x040
0x044
0x048
0x04C

Table 6-10. HW_DIGCTL_RAMREPAIR

On-Chip RAM Repair Address Register Description

/] Start the efuse state machine

N

N
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Table 6-11. HW_DIGCTL_RAMREPAIR Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:16 | RSVD1 RO [0x0 Reserved.
15:0 |ADDR RW | 0x0 Word repair address for OCRAM. Must be read from

OTP and copied to this register. The repair is enabled
when HW_DIGCTL_RAMCTRL_RAM_REPAIR_EN is
set.

DESCRIPTION:

The On-Chip RAM Repair Address Register holds repair address for the on-chip SRAM. The value must
be read from the OTP and copied here.

EXAMPLE:
HW DI GCTL_RANMREPAI R. ADDR= OxBADA; // read nodify wite is ok

6.4.6 On-Chip ROM Control Register Description

HW_DIGCTL_ROMCTRL 0x050
HW_DIGCTL_ROMCTRL_SET 0x054
HW_DIGCTL_ROMCTRL_CLR 0x058
HW_DIGCTL_ROMCTRL_TOG 0x05C

Table 6-12. HW_DIGCTL_ROMCTRL

3|3|2|2]2(2|2|2)2/2/2|2)1|1|1|1}j1|1|1|1]|j1|1|(0|l0JO|0O|O|OjJO(O|0O|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
=
=] 9]
o
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Table 6-13. HW_DIGCTL_ROMCTRL Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:4 [|RSVDO RO [0x0 Reserved.
3:0 RD_MARGIN RW | 0x2 This field is used for setting the read margin for the

on-chip ROM. It programs the sense amp differential
setting and allows the trade-off between speed and
robustness. This field should not be changed unless
instructed by Freescale.

DESCRIPTION:
The On-Chip ROM Control Register provides settings for the OCROM.

EXAMPLE:
Enpty Exanpl e.

i.MX23 Applications Processor Reference Manual, Rev. 1
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6.4.7 Software Write-Once Register Description

The Software Write-Once Register hold the value used in software certification management.
HW_DIGCTL_WRITEONCE 0x060

Table 6-14. HW_DIGCTL_WRITEONCE

o
o
o
o
o
o

11 1{1}j1{1|1;1}j1;1(0/0}]0]|0

3|13(2|2]2|2|2|2]2(|2|2|2
211(0|9(8]7|6|5|4]3|2(1|0

1/0/9(8}7/6|5(4]3|2|1|0]9|8(7|6]5|4

BITS
Table 6-15. HW_DIGCTL_WRITEONCE Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:0 |BITS RW | OxA5A5A5A5 | This field can be written only one time. The contents
are not used by hardware.
DESCRIPTION:

Thisregister is used to hold a portion of a certificate that is not mutable after software initialization.

EXAMPLE:
HW DI GCTL_WRI TEONCE. U = ny_certi ficate;

6.4.8 Entropy Register Description
HW_DIGCTL_ENTROPY 0x090

Table 6-16. HW_DIGCTL_ENTROPY

o
o
o
o
o
o

2(21|1(1|(1p1j1|11j1(1,0/0jo0|0
5/413|2(1|0]9|8|7|6]|5(4|3|2]1(0|9(8]7|6|5|4]3|2|1]|0

VALUE

w
w
N
N
N
N
N
N
N
N

Table 6-17. HW_DIGCTL_ENTROPY Bit Field Descriptions

BITS LABEL RwW 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:

The Entropy register is aread-only test value register.

EXAMPLE:
whi | e( HW DI GCTL_STATUS. PSW TCH ! = 0)

//wait for pswitch to go away
}
HW DI GCTL_WRI TEONCE. BI TS = r and( HW DI GCTL_ENTROPY. VALUE) ;

i.MX23 Applications Processor Reference Manual, Rev. 1
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6.4.9 Entropy Latched Register Description
HW_DIGCTL_ENTROPY_LATCHED 0x0A0

Table 6-18. HW_DIGCTL_ENTROPY_LATCHED

o
o
o
o

3|3(2|2])12|2|2|2)2(2|2(2J)1(1|1(1}j1|1|1{1}1]1|0/0]JO0|0|O0]|O
3|2(1|0]9|8|7|6]5(4|3(2]1(0|9(8]7|6|5|4

VALUE
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Table 6-19. HW_DIGCTL_ENTROPY_LATCHED Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 |VALUE RO [ 0x0 When the LATCH_ENTROPY bit in the
HW_DIGCTL_CTRL register is set to 1, the value of
the HW_DIGCTL_ENTROPY register is latched into
this register. This can be used to latch a stable random
value on players where the PSWITCH is not
deasserted after power-up.

DESCRIPTION:
The Entropy Latched Register is aread-only test value register.

EXAMPLE:
Enpty Exanpl e.
6.4.10 SJTAG Debug Register Description

The SITAG Debug Register controls various debug pointswithin the SITAG block and providesread-only
views into the SJITA G state machines.

HW_DIGCTL_SJTAGDBG 0x0BO
HW_DIGCTL_SJTAGDBG_SET 0x0B4
HW_DIGCTL_SJTAGDBG_CLR 0x0B8
HW_DIGCTL_SJTAGDBG_TOG 0x0BC

Table 6-20. HW_DIGCTL_SJTAGDBG

3(3|2|2)2|2|2|2)2|2|2|2})1(1|1|1}1|1|1(1]j1|1(0(0JO0(0(0O]|O 0|j0|0
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Table 6-21. HW_DIGCTL_SJTAGDBG Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:27 | RSVD2 RO [0x0 Reserved.
26:16 | SUTAG_STATE RO |0x2 This bitfield shows the state of the sjtag_state flip-flops

inside the SJTAG controller. These bits implement the
second state machine in the SUTAG block.

15:11 | RSVD1 RO | 0x0 Reserved.

10 SJTAG_TDO RO | 0x0 This bit shows the state of the ARM JTAG TDO signal
as seen inside the SJTAG controller.

9 SJTAG_TDI RO | 0x0 This bit shows the state of the JTAG TDI capture FF
inside the SJTAG controller.

8 SJTAG_MODE RO | 0x0 This bit shows the state of the JTAG mode capture FF
inside the SJTAG controller.

7:4 DELAYED_ACTIVE RO | 0x0 This bitfield shows the state of the

delay_onewire_active_reg FF inside the SUTAG
controller. These bits implement the first state machine
in the SJTAG block.

3 ACTIVE RO | 0x0 This bit shows the state of the onewire_active_reg FF
inside the SUTAG controller.
2 SJTAG_PIN_STATE RO | 0x0 This bit reflects the state of the input driver sampling

the SJTAG pin. When
HW_DIGCTL_CTRL_USE_SERIAL_JTAG is cleared
to 0, external source can pull the SJTAG pin high
without starting the SJTAG state machines. In this
mode, the SUTAG_PIN_STATE bit is used to confirm
continuity from the pad to the SJTAG block.

1 SJTAG_DEBUG_DATA RW | 0x0 When HW_DIGCTL_CTRL_USE_SERIAL_JTAG is
cleared to 0, then the SJTAG pin is placed in a
diagnostic mode. In that case, this bit controls the input
to the pad data drive signal. If
HW_DIGCTL_CTRL_SJTAG_DEBUG_OE is setto 1,
then this bit also controls the state of the SJTAG pin
itself.

0 SJTAG_DEBUG_OE RW | 0x0 When HW_DIGCTL_CTRL_USE_SERIAL_JTAG is
cleared to 0, then the SJTAG pin is placed in a
diagnostic mode. In that case, this bit controls the input
to the pad data output enable signal. Setting this bit to
1 turns on the SJTAG pad and drives it to the state
indicated by
HW_DIGCTL_CTRL_SJTAG_DEBUG_DATA.

6.4.11 Digital Control Microseconds Counter Register Description
The Digital Control Microseconds Counter Register is aread-only test value register.

HW_DIGCTL_MICROSECONDS 0x0CO0
HW_DIGCTL_MICROSECONDS_SET 0x0C4
HW_DIGCTL_MICROSECONDS_CLR 0x0C8
HW_DIGCTL_MICROSECONDS_TOG 0x0CC
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Table 6-22. HW_DIGCTL_MICROSECONDS

3|13(2|2)12|2|2|2)12(2|2(2J1(1|1|(1}j1|1|1}1}1]1|0/0]JO0|0|O0]|O
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VALUE
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Table 6-23. HW_DIGCTL_MICROSECONDS Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:0 [VALUE RW | Ox0 This register maintains a 32-bit counter that increments
at a 1-microsecond rate. The 1-MHz clock driving this
counter is derived from the 24.0-MHz crystal oscillator.
The count value is not preserved over power-downs.
The 32-bit value wraps in less than two hours.

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 DI GCTL_M CROSECONDS RIX ) ;
EndTi me = HW DI GCTL_M CROSECONDS_RI ) ;
El apsedTinme = StartTime - EndTine; // WARNING handle rollover in real software

6.4.12 Digital Control Debug Read Test Register Description

The Digital Control Debug Read Test Register is aread-only test value register.
HW_DIGCTL_DBGRD 0x0DO0

Table 6-24. HW_DIGCTL_DBGRD

o
o
o
o
o
o

3|13(2|2]2|2|2|212(2|2(21(1|1({1}]1|1|1|1}]1|1(0|0]JO0]|0O0
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

COMPLEMENT

Table 6-25. 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 one's
complement of the value in HW_DIGCTL_DBG.

DESCRIPTION:
This register is used for debugging purposes.

EXAMPLE:
debug_val ue = HW DI GCTL_DBGRD_RIX ) ;

6.4.13 Digital Control Debug Register Description
The Digital Control Debug Register is aread-only test value register.
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HW_DIGCTL_DBG 0xO0EOQ

Table 6-26. HW_DIGCTL_DBG

3(3|2|2)2|2|2|2)2|2(2|2}1(1(1|1}1|1|{1|1]J1,1,0(0]Jj0(0|0(0jO|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 6-27. HW_DIGCTL_DBG Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 |VALUE RO | 0x87654321 | This read-only bit field always reads back the fixed
value 0x87654321.

DESCRIPTION:
Thisregister is used for debugging purposes.

EXAMPLE:
debug_val ue = HW DI GCTL_DBG RIX) ;

6.4.14 SRAM BIST Control and Status Register Description

The SRAM BIST Control and Status Register provides overal control of the integrated BIST engine.

HW_DIGCTL_OCRAM_BIST_CSR 0x0F0
HW_DIGCTL_OCRAM_BIST_CSR_SET Ox0F4
HW_DIGCTL_OCRAM_BIST_CSR_CLR 0xOF8
HW_DIGCTL_OCRAM_BIST_CSR_TOG O0xOFC

Table 6-28. HW_DIGCTL_OCRAM_BIST_CSR

3(3|2(2]2|2|2|2]2|2|2|2)1|1|1|1]1|1|1|1]1|1|o|o]o|lo|o|o]o|o|0]|O
10/9|8}7(6|/5(413|2|1({0]9|8|7|6]5|4|3|2|J1(0|98]7|6|5|4 2(1|0
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Table 6-29. HW_DIGCTL_OCRAM_BIST_CSR Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:11 [RSVD1 RO [0x0 Reserved.

10 BIST_DEBUG_MODE RW | 0x0 OCRAM BIST debug mode select

9 BIST_DATA_CHANGE RW | 0x0 OCRAM BIST data background select.
8 BIST_CLKEN RW | 0x0 Enable clock gate for OCRAM BIST.
7:4 RSVDO RO | 0x0 Reserved.

3 FAIL RO [0x0 BIST has failed.
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Table 6-29. HW_DIGCTL_OCRAM_BIST_CSR Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

2 PASS RO | 0x0 BIST has passed.

1 DONE RO | 0x0 BIST has completed.

0 START RW | 0x0 Initiate BIST of internal memory when high.
DESCRIPTION:

Thisregister is used to start off the BIST operation on two RAMSin the DMA block. The status signals
arereturned after the BIST operation is completed to this register.

EXAMPLE:
To start the BI ST operation, set HWDI GCTL_1TRAM Bl ST_CSR = 0x00000001.
After the BIST is conpleted and the test passes, the contents of

HW DI GCTL_1TRAM BI ST_CSR wi | | be 0x00000007, as the DONE and PASS fl ags
W Tl be set.

6.4.15 SRAM Status Register 0 Description
The SRAM Status Register O is aread-only fail data register.

HW_DIGCTL_OCRAM_STATUSO 0x110
HW_DIGCTL_OCRAM_STATUSO_SET 0x114
HW_DIGCTL_OCRAM_STATUSO_CLR 0x118
HW_DIGCTL_OCRAM_STATUSO_TOG 0x11C

Table 6-30. HW_DIGCTL_OCRAM_STATUSO

3/3|2|2|2|2|2|2})2|2|2|2)1(1|1|{1}1|1|1|1}j1|1|0(0)JO0O|0O|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|2]1(0|9|8]7|6|5[4]3|2|1]|0
FAILDATAO00
Table 6-31. HW_DIGCTL_OCRAM_STATUSO Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:0 |FAILDATAO00 RO |[0x0 This read-only bit field contains the fail data for the first
fail in block 0.
DESCRIPTION:

Thisregister contains fail datafor the first fail in block O.

EXAMPLE:
fail data = HWDI GCTL_OCRAM STATUSO RD():

6.4.16 SRAM Status Register 1 Description
The SRAM Status Register 1 isaread-only fail data register.

HW_DIGCTL_OCRAM_STATUST 0x120
HW_DIGCTL_OCRAM_STATUS1_SET 0x124
HW_DIGCTL_OCRAM_STATUS1_CLR 0x128
HW_DIGCTL_OCRAM_STATUS1_TOG 0x12C
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Table 6-32. HW_DIGCTL_OCRAM_STATUS1
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Table 6-33. HW_DIGCTL_OCRAM_STATUS1 Bit Field Descriptions

BITS LABEL

RW

RESET

DEFINITION

31:0 |[FAILDATAO1

RO

0x0

This read-only bit field contains the fail data for the
second fail in block 0.

DESCRIPTION:

Thisregister contains fail datafor the second fail in block O.

EXAMPLE:

fail _data = HW DI GCTL_OCRAM STATUS1 RI);

6.4.17 SRAM Status Register 2 Description
SRAM Status Register 2 is aread-only fail data register.

HW_DIGCTL_OCRAM_STATUS2

HW_DIGCTL_OCRAM_STATUS2_SET
HW_DIGCTL_OCRAM_STATUS2_CLR
HW_DIGCTL_OCRAM_STATUS2_TOG

0x130
0x134
0x138
0x13C

Table 6-34. HW_DIGCTL_OCRAM_STATUS2
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Table 6-35. HW_DIGCTL_OCRAM_STATUS?2 Bit Field Descriptions

BITS LABEL

RW

RESET

DEFINITION

31:0 [FAILDATA10

RO

0x0

This read-only bit field contains the fail data for the first
fail in block 1.

DESCRIPTION:

Thisregister contains fail datafor the first fail in block 1.

EXAMPLE:

fail _data = HW DI GCTL_OCRAM STATUS2 RIX) ;

6.4.18 SRAM Status Register 3 Description

RAM Status Register 3is aread-only fail data register.

HW_DIGCTL_OCRAM_STATUS3

HW_DIGCTL_OCRAM_STATUS3_SET

0x140
0x144
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HW_DIGCTL_OCRAM_STATUS3_CLR 0x148
HW_DIGCTL_OCRAM_STATUS3_TOG 0x14C

Table 6-36. HW_DIGCTL_OCRAM_STATUS3

3|3|2|2]|2(2|2|2)222|2)1|1|1|1}j1|1|1|1]|j1|1|(0|l0JO|0O|O|OjJO(O|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
FAILDATA11
Table 6-37. HW_DIGCTL_OCRAM_STATUS3 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 |[FAILDATA11 RO [0x0 This read-only bit field contains the fail data for the
second fail in block 1.

DESCRIPTION:
This register contains fail datafor the second fail in block 1.

EXAMPLE:
fail _data = HW DI GCTL_OCRAM STATUS3 RD():

6.4.19 SRAM Status Register 4 Description
SRAM Status Register 4 is aread-only fail data register.

HW_DIGCTL_OCRAM_STATUS4 0x150
HW_DIGCTL_OCRAM_STATUS4_SET 0x154
HW_DIGCTL_OCRAM_STATUS4_CLR 0x158
HW_DIGCTL_OCRAM_STATUS4_TOG 0x15C

Table 6-38. HW_DIGCTL_OCRAM_STATUS4

o
o
o
o
o
o

3|13(2|2])12|2|2|212(2|2(21(1|1({1}]1|1|1|1}]1|1(0|0]J0]|0O0
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

FAILDATA20

Table 6-39. HW_DIGCTL_OCRAM_STATUS4 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:0 |FAILDATA20 RO [0x0 This read-only bit field contains the fail data for the first
fail in block 2.
DESCRIPTION:

Thisregister contains fail datafor the first fail in block 2.

EXAMPLE:
fail _data = HWDI GCTL_OCRAM STATUS4 RD():
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6.4.20 SRAM Status Register 5 Description

SRAM Status Register 5 isaread-only fail data register.

HW_DIGCTL_OCRAM_STATUS5

HW_DIGCTL_OCRAM_STATUS5_SET
HW_DIGCTL_OCRAM_STATUS5_CLR
HW_DIGCTL_OCRAM_STATUS5_TOG

Digital Control and On-Chip RAM

0x160
0Ox164
0x168
0x16C

Table 6-40. HW_DIGCTL_OCRAM_STATUS5
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FAILDATA21

Table 6-41. HW_DIGCTL_OCRAM_STATUSS Bit Field Descriptions

BITS LABEL

RW

RESET

DEFINITION

31:0 |FAILDATA21

RO

0x0

This read-only bit field contains the fail data for the
second fail in block 2.

DESCRIPTION:

This register contains fail datafor the second fail in block 2.

EXAMPLE:

fail _data = HW DI GCTL_OCRAM STATUS5 RIX) ;

6.4.21 SRAM Status Register 6 Description

SRAM Status Register 6 isaread-only fail data register.

HW_DIGCTL_OCRAM_STATUS6

HW_DIGCTL_OCRAM_STATUS6_SET
HW_DIGCTL_OCRAM_STATUS6_CLR
HW_DIGCTL_OCRAM_STATUS6_TOG

0x170
0x174
0x178
0x17C

Table 6-42. HW_DIGCTL_OCRAM_STATUS6
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Table 6-43. HW_DIGCTL_OCRAM_STATUS6 Bit Field Descriptions

BITS LABEL

RW

RESET

DEFINITION

31:0 [FAILDATA30

RO

0x0

fail in block 3.

This read-only bit field contains the fail data for the first

DESCRIPTION:

Thisregister contains fail datafor the first fail in block 3.
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EXAMPLE:

fail _data = HW DI GCTL_OCRAM STATUS6_RD) ;

6.4.22 SRAM Status Register 7 Description

SRAM Status Register 7 isaread-only fail data register.
HW_DIGCTL_OCRAM_STATUS?

HW_DIGCTL_OCRAM_STATUS7_SET
HW_DIGCTL_OCRAM_STATUS7_CLR
HW_DIGCTL_OCRAM_STATUS7_TOG

0x180
0x184
0x188
0x18C

Table 6-44. HW_DIGCTL_OCRAM_STATUS?7
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Table 6-45. HW_DIGCTL_OCRAM_STATUS?7 Bit Field Descriptions

BITS LABEL

RW

RESET

DEFINITION

31:0 |[FAILDATAS31

RO

0x0

This read-only bit field contains the fail data for the
second fail in block 3.

DESCRIPTION:

Thisregister contains fail datafor the second fail in block 3.

EXAMPLE:

fail data = HWDI GCTL_OCRAM STATUS7 RD():

6.4.23 SRAM Status Register 8 Description

SRAM Status Register 8 is aread-only fail address register.
HW_DIGCTL_OCRAM_STATUSS

HW_DIGCTL_OCRAM_STATUS8_SET
HW_DIGCTL_OCRAM_STATUS8_CLR
HW_DIGCTL_OCRAM_STATUS8_TOG

0x190
0x194
0x198
0x19C

Table 6-46. HW_DIGCTL_OCRAM_STATUS8
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Table 6-47. HW_DIGCTL_OCRAM_STATUSS Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:29 |RSVD3 RO [0x0 This field is unused.

28:16 | FAILADDRO1 RO | 0x0 This read-only bit field contains the failing address for
the second fail in block 0.

15:13 | RSVD2 RO | 0x0 This field is unused.

12:0 |FAILADDROO RO | 0x0 This read-only bit field contains the failing address for
the first fail in block 0.

DESCRIPTION:
Thisregister contains fail datafor the first and second failuresin block O.

EXAMPLE:
fail _data = HW DI GCTL_OCRAM STATUSS RD():

6.4.24 SRAM Status Register 9 Description
SRAM Status Register 9 isaread-only fail address register.

HW_DIGCTL_OCRAM_STATUS9 0x1A0
HW_DIGCTL_OCRAM_STATUS9_SET 0x1A4
HW_DIGCTL_OCRAM_STATUS9_CLR 0x1A8
HW_DIGCTL_OCRAM_STATUS9_TOG 0x1AC

Table 6-48. HW_DIGCTL_OCRAM_STATUS9

3|3(2|212|2|2(2}|2|2(2|2}41|1|1|(1}j1|1|{1({1})1}10/0jJ0|0jO0Of(O0OJO0O|0|0]|O
1/0/9(8]7/6|5(4]3|2|1|0]9|8(7|6]5|4 211(0|9(8]7|6|5|4]3|2(1]|0
= 2
o'
a =) 8 8
> (=] > o
(7] < 7)) <
@ = i =
r r
Table 6-49. HW_DIGCTL_OCRAM_STATUS9 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:29 |RSVD3 RO [0x0 This field is unused.
28:16 | FAILADDR11 RO | 0x0 This read-only bit field contains the failing address for
the second fail in block 1.
15:13 | RSVD2 RO | 0x0 This field is unused.
12:0 |FAILADDR10 RO | 0x0 This read-only bit field contains the failing address for
the first fail in block 1.
DESCRIPTION:

This register contains fail datafor the first second failuresin block 1.

EXAMPLE:
fail data = HWDI GCTL_OCRAM STATUS9 RD():
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6.4.25 SRAM Status Register 10 Description

SRAM Status Register 10 is aread-only fail address register.

HW_DIGCTL_OCRAM_STATUS10 0x1B0
HW_DIGCTL_OCRAM_STATUS10_SET 0x1B4
HW_DIGCTL_OCRAM_STATUS10_CLR 0x1B8
HW_DIGCTL_OCRAM_STATUS10_TOG 0x1BC

Table 6-50. HW_DIGCTL_OCRAM_STATUS10

3|3(2|2)12|2|2(2}|2|2(2|2}41|{1|1|(1}j1|1|{1({1}1}1,0/0jJ0|0jO0Of(O0OJO0O|0|0]|O
1/0(/9(8)]7(6|5(4]3|2|1|0]9 7/,6]5|4 211(0|9(8]7|6|5|4]3|2(1]|0
- o
& &
a =) a a
> (=] > o
(7] < 7)) <
o' = o =|
i h
Table 6-51. HW_DIGCTL_OCRAM_STATUS10 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:29 |RSVD3 RO [0x0 This field is unused.
28:16 | FAILADDR21 RO | 0x0 This read-only bit field contains the failing address for
the second fail in block 2.
15:13 | RSVD2 RO | 0x0 This field is unused.
12:0 |FAILADDR20 RO | 0x0 This read-only bit field contains the failing address for
the first fail in block 2.

DESCRIPTION:

This register contains fail datafor the first and second failuresin block 2.

EXAMPLE:

fail _data = HW DI GCTL_OCRAM STATUS10 RD();

6.4.26 SRAM Status Register 11 Description

SRAM Status Register 11 is aread-only fail address register.

HW_DIGCTL_OCRAM_STATUS11 0x1CO
HW_DIGCTL_OCRAM_STATUS11_SET 0x1C4
HW_DIGCTL_OCRAM_STATUS11_CLR 0x1C8
HW_DIGCTL_OCRAM_STATUS11_TOG 0x1CC
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Table 6-52. HW_DIGCTL_OCRAM_STATUS11

3|3(2|2)12|2|2(2}|2|2(2|2}41|1|1|(1}j1|1|{1(1}1}1,0/0jJ0|0jO0Of(O0OJO0O|0|0]|O
1/0(/9(8)]7(6|5(4]3|2|1|0]9 7/6]5|4 211(0|9(8]7|6|5|4]3|2(1]|0
- o
& &
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? < ? <
o' - o =
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Table 6-53. HW_DIGCTL_OCRAM_STATUS11 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:29 |RSVD3 RO [0x0 This field is unused.
28:16 | FAILADDR31 RO | 0x0 This read-only bit field contains the failing address for
the second fail in block 3.
15:13 | RSVD2 RO | 0x0 This field is unused.
12:0 |FAILADDR30 RO | 0x0 This read-only bit field contains the failing address for
the first fail in block 3.

DESCRIPTION:
Thisregister contains fail datafor the first and second failuresin block 3.

EXAMPLE:
fai |l _data = HW DI GCTL_OCRAM STATUS11 RD();

6.4.27 SRAM Status Register 12 Description

SRAM Status Register 12 is aread-only fail state register.

HW_DIGCTL_OCRAM_STATUS12 0x1D0
HW_DIGCTL_OCRAM_STATUS12_SET 0x1D4
HW_DIGCTL_OCRAM_STATUS12_CLR 0x1D8
HW_DIGCTL_OCRAM_STATUS12_TOG 0x1DC

Table 6-54. HW_DIGCTL_OCRAM_STATUS12

3|13(2|2]12|2|2|2)2(2|2|2j1|(1|1|(1}j1|1|1]1}1|1|/0|0]J0|0|O0|OJO|O|O]|0O
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
- o oy o
w i i o
3 Z 3 Z 5 Z 8 Z
3 7 7 7 7 7 7 7
o' = o' = o' = o' =
r T T T
Table 6-55. HW_DIGCTL_OCRAM_STATUS12 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:28 | RSVD3 RO [0x0 This field is unused.
27:24 | FAILSTATE11 RO | 0x0 This read-only bit field contains the failing state for the
second fail in block 1.
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Table 6-55. HW_DIGCTL_OCRAM_STATUS12 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

23:20 |RSVD2 RO | 0x0 This field is unused.

19:16 | FAILSTATE10 RO | 0x0 This read-only bit field contains the failing state for the
first fail in block 1.

15:12 | RSVD1 RO | 0x0 This field is unused.

11:8 |FAILSTATEO1 RO | 0x0 This read-only bit field contains the failing state for the
second fail in block 0.

7:4 RSVDO RO | 0x0 This field is unused.

3:0 FAILSTATEOQ0 RO | 0x0 This read-only bit field contains the failing state for the
first fail in block 0.

DESCRIPTION:

Thisregister contains fail datafor the first and second failuresin blocks 0 and 1.

EXAMPLE:
fail _data = HW DI GCTL_OCRAM STATUS12 RD();

6.4.28 SRAM Status Register 13 Description

SRAM Status Register 13 is aread-only fail state register.

HW_DIGCTL_OCRAM_STATUS13 O0x1EOQ
HW_DIGCTL_OCRAM_STATUS13_SET Ox1E4
HW_DIGCTL_OCRAM_STATUS13_CLR Ox1E8
HW_DIGCTL_OCRAM_STATUS13_TOG Ox1EC

Table 6-56. HW_DIGCTL_OCRAM_STATUS13

3(3|2|2)2|2|2|2)2|2(2(2}1(1(1|1}1|1|{1|1]j1,1,0(0]j0(0|0O(0jO|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
- o - o
@ 8 i i
3 Z 3 Z 5 Z 8 Z
7 G 7 G 7 G 7 7
o 2 oc = o = o =
= = = =

Table 6-57. HW_DIGCTL_OCRAM_STATUS13 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:28 | RSVD3 RO [0x0 This field is unused.

27:24 | FAILSTATE31 RO | 0x0 This read-only bit field contains the failing state for the
second fail in block 3.

23:20 |RSVD2 RO | 0x0 This field is unused.

19:16 | FAILSTATE30 RO |0x0 This read-only bit field contains the failing state for the
first fail in block 3.

15:12 | RSVD1 RO |0x0 This field is unused.

11:8 | FAILSTATE21 RO |0x0 This read-only bit field contains the failing state for the
second fail in block 2.
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Table 6-57. HW_DIGCTL_OCRAM_STATUS13 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

7:4 RSVDO RO | 0x0 This field is unused.

3:0 FAILSTATE20 RO | 0x0 This read-only bit field contains the failing state for the
first fail in block 2.

DESCRIPTION:

Thisregister contains fail datafor the first and second failuresin blocks 2 and 3.

EXAMPLE:

fail _data = HW DI GCTL_OCRAM STATUSO R ) ;

6.4.29 Digital Control Scratch Register 0 Description
HW_DIGCTL_SCRATCHO

Table 6-58. HW_DIGCTL_SCRATCHO

0x290

3(3|2|2)2|2|2 212 |2(2(2})1 |11 |1}1|1|1|1]1]1
1/0/9/8)7|6(5|4]3|2|1]|0]9 716]5|4 2|]1|0|9|8}7|65(4)3(2(1|0
PTR
Table 6-59. HW_DIGCTL_SCRATCHO Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 [PTR RW [ 0x0
DESCRIPTION:
Scratch Pad Register O.
EXAMPLE:

scratch_pad = (*voi d) HW DI GCTL_SCRATCHO. PTR;

6.4.30 Digital Control Scratch Register 1 Description
HW_DIGCTL_SCRATCH1

Table 6-60. HW_DIGCTL_SCRATCH1

0x2A0

3(3|2|2)12|2|2|2 2(2(2j1|1|1|1y1|1}j1j1g1(1/0/0j0j0|j0|0JO0|0O|O0O|O
1/0/9(8)]7|6|5|4 2(1(0]9° 716]5|4 2|]1|0|9|8}7|65(4)3(2|1|0
PTR
Table 6-61. HW_DIGCTL_SCRATCH1 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 [PTR RW [ 0x0
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DESCRIPTION:
Scratch Pad Register 1.

EXAMPLE:

scratch_pad = (*voi d) HW DI GCTL_SCRATCHL. PTR;

6.4.31

Digital Control ARM Cache Register Description

Thisregister provides the ARM cache RAM controls.

HW_DIGCTL_ARMCACHE

0x2B0

Table 6-62. HW_DIGCTL_ARMCACHE

3|3|2(2)2|2|2(2)2(2(2|2§)1(1|1|1})1|1|1(1]1|1|/0/0j0(0O|O0O|O0O]JO|O0O|O0|O

1/0(9/8]7|6|5|4]3|2|1|0]9 7/6]5|4 2]11|/0|9|8]7|6|5|4]3|2|1|0
< 3 (5] 3 I\ 9’| - 9, o 9,
a [ o [ a w (=] | a |
> =] > > > T > (O] > L]
) 3 7)) = 7)) o 7)) < ) -
o« < o 14 o« < lid = i =

> (=] o (=] -_—

Table 6-63. HW_DIGCTL_ARMCACHE Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:18 [RSVD4 RO [0x0 Reserved.

17:16 | VALID_SS RW | 0x0 Timing Control for 64x24x1 RAMs (both instruction and

data cache_valid arrays).

15:14 | RSVD3 RO | 0x0 Reserved.

13:12 | DRTY_SS RW | 0x0 Timing Control for 128x8x1 RAM (DDRTY).

11:10 | RSVD2 RO | 0x0 Reserved.

9:8 CACHE_SS RW | 0x0 Timing Control for 1024x32x4 RAMs (both instruction

and data cache arrays).

7:6 RSVD1 RO | 0x0 Reserved.

5:4 |DTAG_SS RW | 0x0 Timing Control for 256x22x4 RAM (DTAG).

3:2 RSVDO RO | 0x0 Reserved.

1:0 |ITAG_SS RW | 0x0 Timing Control for 128x22x4 RAM (ITAG).

DESCRIPTION:

ARM Cache Control Register.

EXAMPLE:

cache_timng =

6.4.32

HW DI GCTL_ARMCACHE. CACHE_SS;

Debug Trap Range Low Address Description
The Debug Trap Range Low Address Register defines the lower bound for an address range that can be

enabled to trigger an interrupt to the ARM core when an AHB cycle occurs within this range.

HW_DIGCTL_DEBUG_TRAP_ADDR_LOW

0x2CO0
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Table 6-64. HW_DIGCTL_DEBUG_TRAP_ADDR_LOW
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Table 6-65. HW_DIGCTL_DEBUG_TRAP_ADDR_LOW Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31.0 [ADDR RW [ 0x0 This field contains the 32-bit lower address for the
debug trap range.

DESCRIPTION:

Thisregister setsthelower addressthat definesthe debug trap function. When thisfunction isenabled, any
active AHB cycle on either Layer O or Layer 3 which accesses this range will trigger an interrupt to the
ARM core.

6.4.33 Debug Trap Range High Address Description

The Debug Trap Range High Address Register defines the upper bound for an address range that can be
enabled to trigger an interrupt to the ARM core when an AHB cycle occurs within this range.

HW_DIGCTL_DEBUG_TRAP_ADDR_HIGH 0x2D0

Table 6-66. HW_DIGCTL_DEBUG_TRAP_ADDR_HIGH

3|13(2|2]2|2|2|2|12(2|2(21(1|1({1}]1|1|1}1}]1|1(0|0]J0]|0O
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

ADDR

o
o
o
o
o
o

Table 6-67. HW_DIGCTL_DEBUG_TRAP_ADDR_HIGH Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 [ADDR RW | Ox0 This field contains the 32-bit upper address for the
debug trap range.

DESCRIPTION:

Thisregister setsthe upper addressthat definesthe debug trap function. When thisfunction isenabled, any
active AHB cycle on either Layer O or Layer 3 which accesses this range will trigger an interrupt to the
ARM core.

6.4.34 Freescale Copyright Identifier Register Description

Read-only Freescale Copyright Identifier Register.
HW_DIGCTL_SGTL 0x300
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Table 6-68. HW_DIGCTL_SGTL

3|3|2(2)2|2|2(2)2(2(2|2§)1(1|1|1})1|1|1(1}]1|1/0/0j0(0O|O0O|O0OJO|O0O|O0|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
COPYRIGHT
Table 6-69. 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
Freescale Copyright Identification String.

DESCRIPTION:

This register provides read-only access to the zero-terminated twelve-byte Freescale copyright
identification string. This register behaves somewhat differently from all other APB registersin that it
provides different read-back values at itsthree successive SCT bus addresses. Thefollowing binary values
areread back at 0x300, 0x304, and 0x308 respectively:

0x6d676953 m,g,i,S at 0x300
0x6c655461 |,e,T,a at 0x304
OxO0AEA92d 0x00, Registered Trademark (4), Copyright (©), hyphen (-) at 0x308

The debugger does a string compare on these 12 successive little endian bytes. Any chip that reads back
these valuesis either a Freescale chip or it is acompetitors chip that is violating Freescal e registered
trademarks and or copyrights.

EXAMPLE:
printf("%", (char *)HW DI GCTL_SGTL_ADDR);

6.4.35 Digital Control Chip Revision Register Description

Read-only chip revision register.
HW_DIGCTL_CHIPID 0x310

Table 6-70. HW_DIGCTL_CHIPID

3(3|2|2)2|2|2(2})2 22|21 |(1|1{1}1|1({1(1|1(1(0|0JO0|O0O|0Of(O0OJO0O|O0O|O0]|O
1/10(9(817(6|5/413(2|{1({0}J9|8(7|6]|5(4|3|2]1|/0|9|8}J7|6|5|4]13(|2|1]|0

w

o

13} o =

| a 9

5 > 7

S 7 S

=) o o

o

b

o
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Table 6-71. HW_DIGCTL_CHIPID Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:16 | PRODUCT_CODE RO [0x3780 This read-only bit field returns 0x3780, which identifies
the generation from which the part is derived.

15:8 |RSVDO RO | 0x0 Reserved.

7:0 REVISION RO [0x00 This read-only bit field always reads back the mask
revision level of the chip.
0x0 = TA1
0x1 =TA2
0x2 = TA3
0x3 = TA4

EXAMPLE:

For mat AndPr i nt Chi pl D( HW DI GCTL_CHI Pl D_PRODUCT _CODE, HW DI GCTL_CHI PI D_REVI SI ON ) ;

6.4.36 AHB Statistics Control Register Description

The AHB Statistics Control Register selects which AHB masters on each layer of the AHB subsystem are
enabled to contribute to the statistics cal culations.

HW_DIGCTL_AHB_STATS_SELECT

0x330

Table 6-72. HW_DIGCTL_AHB_STATS_SELECT

3|13(2|2]2|2|2|2)2(2|2(|2}1|(1|1|(1}j1|1|1]1}J1|1|/0/0]JO0|0O|O0O|0O]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

= - - -

() () O ()

w w w w

- - - -

w w w w

2 ?, a ?, a ?, b ?,
[a]

o

2 i 7 i 2 i > ui

o« () o« ) o« () o« ()

< < < <

= = = =

o o il o

- - - -

Table 6-73. HW_DIGCTL_AHB_STATS_SELECT Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:28 [RSVD3 RO [0x0 Reserved.

27:24 |L3_MASTER_SELECT RW | 0x0 Set various bits of this bit field to one to enable
performance monitoring in the AHB Layer 3 arbiter for
the corresponding AHB master.

APBH = 0x1 Select APBH DMA Master.
APBX = 0x2 Select APBX DMA Master.
USB = 0x4 Select USB Master.

23:20 |RSVD2 RO | 0x0 Reserved.

19:16 |L2_MASTER_SELECT RW | 0x0 Set various bits of this bit field to one to enable
performance monitoring in the AHB Layer 2 arbiter for
the corresponding AHB master.

ARM_D = 0x1 Select ARM D Master.

15:12 | RSVD1 RO | 0x0 Reserved.

i.MX23 Applications Processor Reference Manual, Rev. 1

Freescale Semiconductor

6-31



Digital Control and On-Chip RAM

Table 6-73. HW_DIGCTL_AHB_STATS_SELECT Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

11:8 |L1_MASTER_SELECT RW | 0x0 Set various bits of this bit field to one to enable
performance monitoring in the AHB Layer 1 arbiter for
the corresponding AHB master.

ARM_I = 0x1 Select ARM | Master.

7:4 RSVDO RO | 0x0 Reserved.

3:0 LO_MASTER_SELECT RW | 0x0 Set various bits of this bit field to one to enable
performance monitoring in the AHB Layer O arbiter for

the corresponding AHB master.

ECC8 = 0x1 Select ECC8 Master.
CRYPTO = 0x2 Select Crypto Master.

6.4.37 AHB Layer 0 Transfer Count Register Description

The AHB Layer 0 Transfer Count Register counts the number of AHB bus cycles during which a transfer
isactive on AHB Layer O.

HW_DIGCTL_LO_AHB_ACTIVE_CYCLES 0x340

Table 6-74. HW_DIGCTL_L0_AHB_ACTIVE_CYCLES

3|13(2|2)12|2|2|2)12(2|2(2J)1(1|1(1}j1|1|1}1}1]1|0/0]JO0|0|O0]|O
4]3|2|1|0}]9|8(7|6])5|4(3|2]1|0|9|8]7|6|5|4

COUNT

o
o
o
o

—
)
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o
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o

Table 6-75. HW_DIGCTL_LO0_AHB_ACTIVE_CYCLES Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 [COUNT RW [ 0x0 This field contains the count of AHB bus cycles during
which a master was active on the AHB Layer 0.

DESCRIPTION:

Thisfield counts the number of AHB cyclesin which amaster was requesting atransfer, and the slave had
not responded. Thisincludes cyclesin which it was requesting transfers but was not granted them, as well
as cyclesin which it was granted and driving the bus but the targeted slave was not ready. The master
selectsinHW_DIGCTL_AHB_STATS SELECT LO MASTER_SELECT areusedinthearbiter to mask
which master's cycles are actually recorded here.

EXAMPLE:
Nurrber Cycl es = HW DI GCTL_LO_AHB_ACTI VE_CYCLES COUNT_RD() ;

6.4.38 AHB Layer 0 Performance Metric for Stalled Bus Cycles Register
Description

Used for AHB bus utilization measurements, the AHB Performance Metricfor Stalled Bus Cycles Register
counts the number of stalled AHB cycles.

HW_DIGCTL_LO_AHB_DATA_STALLED 0x350
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Table 6-76. HW_DIGCTL_L0_AHB_DATA_STALLED

3|13(2|2)12|2|2|2)12(2|2(2J1(1|1|(1}j1|1|1}1}1]1|0/0]JO0|0|O0]|O
3|2(1|0]9|8|7|6]5(4|3(2]1(0|9(8]7|6|5)|4

COUNT
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Table 6-77. HW_DIGCTL_LO0_AHB_DATA_STALLED Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:0 [COUNT RW | 0x0 This field counts the number of AHB cycles in which a
master was stalled.

DESCRIPTION:
This counter increments on a data-phase of the AHB in which the HREADY signal islow, indicating a
stalled data transfer.

EXAMPLE:
Nurber St al | edCycl es = HW DI GCTL_LO_AHB_DATA STALLED COUNT RD();

6.4.39 AHB Layer 0 Performance Metric for Valid Bus Cycles Register
Description

Used for AHB bus utilization measurements, the AHB Performance Metric for Valid Bus Cycles Register
counts the number of actual AHB cyclesin which adatatransfer is completed.
HW_DIGCTL_LO_AHB_DATA_CYCLES 0x360

Table 6-78. HW_DIGCTL_L0_AHB_DATA_CYCLES

3|13(2|2)12|2|2|2)2(2|2(2}1(1|1|(1}j1|1|1}1}1/1,0/0}JO0|0O|O0O|O0O]JO|O0O|O0]|O
3|2(1|0]9|8|7|6]5(4|3(2|]1|(0|9(8]7|6|5|4]3

—
)
©
®
~
)
o
=

COUNT
Table 6-79. HW_DIGCTL_LO0_AHB_DATA_CYCLES Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:0 [COUNT RW [ 0x0 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:
Thisfield counts the number of AHB cycles in which amaster completed a data transfer (a data-phase in
which HREADY is high).

EXAMPLE:

StartTime = HW DI GCTL HCLKCOUNT R ) ;
whi | e( HW DI GCTL_LO_AHB_DATA_CYCLES. COUNT | ess than 1000000)

;/ wait for a specific nunber of xfers
El apsedTi me = HW DI GCTL_HCLKCOUNT _RD() - StartTi me;
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6.4.40 AHB Layer 1 Transfer Count Register Description

The AHB Layer 1 Transfer Count Register counts the number of AHB bus cycles during which a transfer
isactiveon AHB Layer 1.
HW_DIGCTL_L1_AHB_ACTIVE_CYCLES  0x370

Table 6-80. HW_DIGCTL_L1_AHB_ACTIVE_CYCLES

o
o
o
o

3|3(2|2])12|2|2|2)12(2|2(2J)1(1|1|(1}j1|1|1]1}1]1|0/0]JO0|0|O0]|O
4]3|2|1|0}]9|8(7|6])5|4(3|2]1|0|9|8]7|6|5|4

COUNT
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Table 6-81. HW_DIGCTL_L1_AHB_ACTIVE_CYCLES Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 [COUNT RW [ 0x0 This field contains the count of AHB bus cycles during
which a master was active on the AHB Layer 1.

DESCRIPTION:

Thisfield counts the number of AHB cyclesin which amaster was requesting atransfer, and the slave had
not responded. Thisincludes cyclesin which it was requesting transfers but was not granted them, as well
as cyclesin which it was granted and driving the bus but the targeted slave was not ready. The master
selectsinHW_DIGCTL_AHB_STATS SELECT L1 MASTER_SELECT areusedinthearbiter to mask
which master's cycles are actually recorded here.

EXAMPLE:
Nurber Cycl es = HW DI GCTL_L1_AHB_ACTI VE_CYCLES COUNT_RD() ;

6.4.41 AHB Layer 1 Performance Metric for Stalled Bus Cycles Register
Description

Used for AHB bus utilization measurements, the AHB Performance Metricfor Stalled Bus Cycles Register
counts the number of stalled AHB cycles.
HW_DIGCTL_L1_AHB_DATA_STALLED 0x380

Table 6-82. HW_DIGCTL_L1_AHB_DATA_STALLED

o
o
o
o

3|13(2|2)12|2|2|2)2(2|2 (21 (1|1 (1}j1|1|1]1}1]1|0/0]JO0|0|O0]|O
4]3|2|1|0}]9|8(7|6])5|4(3|2]1|0|9|8]7|6|5|4

COUNT
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Table 6-83. HW_DIGCTL_L1_AHB_DATA_STALLED Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 [COUNT RW | 0x0 This field counts the number of AHB cycles in which a
master was stalled.
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DESCRIPTION:
This counter increments on a data-phase of the AHB in which the HREADY signal islow, indicating a
stalled data transfer.

EXAMPLE:
Nurrber St al | edCycl es = HW DI GCTL_L1_AHB_DATA STALLED COUNT RD();

6.4.42 AHB Layer 1 Performance Metric for Valid Bus Cycles Register
Description

Used for AHB bus utilization measurements, the AHB Performance Metric for Valid Bus Cycles Register
counts the number of actual AHB cyclesin which adatatransfer is completed.

HW_DIGCTL_L1_AHB_DATA_CYCLES 0x390

Table 6-84. HW_DIGCTL_L1_AHB_DATA_CYCLES

3|13(2|2]2|2|2|2)2(2|2(2})1|(1|1|(1}j1|1|1]1}J1|1|/0/0]JO0|0|O0O|0O]JO|O|O]|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
COUNT
Table 6-85. HW_DIGCTL_L1_AHB_DATA_CYCLES Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:0 [COUNT RW [ 0x0 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:

Thisfield counts the number of AHB cycles in which amaster completed a data transfer (a data-phase in
which HREADY is high).

EXAMPLE:

StartTime = HW DI GCTL_HCLKCOUNT RIX) ;
whi | e(HW DI GCTL_L1_AHB DATA CYCLES. COUNT | ess than 1000000)

/ wait for a specific nunber of xfers

}
El apsedTi me = HW DI GCTL_HCLKCOUNT RD() - StartTi me;

6.4.43 AHB Layer 2 Transfer Count Register Description

The AHB Layer 2 Transfer Count Register counts the number of AHB bus cycles during which a transfer
isactiveon AHB Layer 2.

HW_DIGCTL_L2_AHB_ACTIVE_CYCLES 0x3A0
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Table 6-86. HW_DIGCTL_L2 AHB_ACTIVE_CYCLES

3|13(2|2)12|2|2|2)12(2|2(2J1(1|1|(1}j1|1|1}1}1]1|0/0]JO0|0|O0]|O
4]3|2|1|0}]9|8(7|6])5|4(3|2]1|0|9|8]7|6|5|4

COUNT
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Table 6-87. HW_DIGCTL_L2_AHB_ACTIVE_CYCLES Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 [COUNT RW [ 0x0 This field contains the count of AHB bus cycles during
which a master was active on the AHB Layer 2.

DESCRIPTION:

Thisfield counts the number of AHB cyclesin which amaster was requesting atransfer, and the slave had
not responded. Thisincludes cyclesin which it was requesting transfers but was not granted them, as well
as cyclesin which it was granted and driving the bus but the targeted slave was not ready. The master
selectsinHW_DIGCTL_AHB_STATS SELECT L2 MASTER_SELECT areusedinthearbiter to mask
which master's cycles are actually recorded here.

EXAMPLE:
Nurber Cycl es = HW DI GCTL_L2_AHB_ACTI VE_CYCLES COUNT_RD() ;

6.4.44 AHB Layer 2 Performance Metric for Stalled Bus Cycles Register
Description

Used for AHB bus utilization measurements, the AHB Performance Metricfor Stalled Bus Cycles Register
counts the number of stalled AHB cycles.
HW_DIGCTL_L2_AHB_DATA_STALLED 0x3B0

Table 6-88. HW_DIGCTL_L2_AHB_DATA_STALLED

3|3(2|2])12|2|2|2)2(2|2(2J)1(1|1(1}j1|1|1{1}1]1|0/0]JO0|0|O0]|O
4]3|2|1|0]9|8(7|6])5|4(3|2]1|0|9|8]7|6|5|4

COUNT
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Table 6-89. HW_DIGCTL_L2_AHB_DATA_STALLED Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 [COUNT RW [ 0x0 This field counts the number of AHB cycles in which a
master was stalled.

DESCRIPTION:

This counter increments on a data-phase of the AHB in which the HREADY signal islow, indicating a
stalled data transfer.

EXAMPLE:
Nurber St al | edCycl es = HW DI GCTL_L2_AHB_DATA STALLED COUNT RD();
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6.4.45 AHB Layer 2 Performance Metric for Valid Bus Cycles Register
Description

Used for AHB bus utilization measurements, the AHB Performance Metric for Valid Bus Cycles Register
counts the number of actual AHB cyclesin which a datatransfer is completed.
HW_DIGCTL_L2_AHB_DATA_CYCLES 0x3CO0

Table 6-90. HW_DIGCTL_L2_ AHB_DATA_CYCLES

3|13(2|2]2|2|2|2)2(2|2(2})1|(1|1|(1}j1|1|1]1}J1|1/0/0]JO0|0O|O0O|0O]JO|O|O]|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
COUNT
Table 6-91. HW_DIGCTL_L2_AHB_DATA_CYCLES Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:0 [COUNT RW [ 0x0 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:
Thisfield counts the number of AHB cycles in which amaster completed a data transfer (a data-phase in
which HREADY is high).

EXAMPLE:

StartTime = HW DI GCTL_HCLKCOUNT RIX) ;
whi | e( HW DI GCTL_L2_AHB_DATA_CYCLES. COUNT | ess than 1000000)

}/ wait for a specific nunber of xfers
}
El apsedTi me = HW DI GCTL_HCLKCOUNT _RD() - StartTi me;

6.4.46 AHB Layer 3 Transfer Count Register Description

The AHB Layer 3 Transfer Count Register counts the number of AHB bus cycles during which a transfer

isactiveon AHB Layer 3.
HW_DIGCTL_L3_AHB_ACTIVE_CYCLES  0x3DO

Table 6-92. HW_DIGCTL_L3_AHB_ACTIVE_CYCLES

o
o
o
o
o
o

3|13(2|2]2|2|2|212(2|2(21(1|1({1}]1|1|1|1}]1|1(0|0]JO0]|0O
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

COUNT

Table 6-93. HW_DIGCTL_L3_AHB_ACTIVE_CYCLES Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:0 [COUNT RW [ 0x0 This field contains the count of AHB bus cycles during
which a master was active on the AHB Layer 3.
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DESCRIPTION:

Thisfield counts the number of AHB cyclesin which amaster was requesting atransfer, and the slave had
not responded. Thisincludes cyclesin which it was requesting transfers but was not granted them, as wel
as cyclesin which it was granted and driving the bus but the targeted slave was not ready. The master
selectsinHW_DIGCTL_AHB_STATS SELECT L3 MASTER_SELECT areusedinthearbiter to mask
which master's cycles are actually recorded here.

EXAMPLE:
Nurber Cycl es = HW DI GCTL_L3_AHB_ACTI VE_CYCLES COUNT_RI() ;

6.4.47 AHB Layer 3 Performance Metric for Stalled Bus Cycles Register
Description

Used for AHB bus utilization measurements, the AHB Performance Metricfor Stalled Bus Cycles Register
counts the number of stalled AHB cycles.
HW_DIGCTL_L3_AHB_DATA_STALLED 0x3E0

Table 6-94. HW_DIGCTL_L3_AHB_DATA_STALLED
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Table 6-95. HW_DIGCTL_L3_AHB_DATA_STALLED Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 [COUNT RW [ 0x0 This field counts the number of AHB cycles in which a
master was stalled.

DESCRIPTION:

This counter increments on a data-phase of the AHB in which the HREADY signal islow, indicating a
stalled data transfer.

EXAMPLE:
Nurber St al | edCycl es = HW DI GCTL_L3_AHB_DATA STALLED COUNT RD();

6.4.48 AHB Layer 3 Performance Metric for Valid Bus Cycles Register
Description

Used for AHB bus utilization measurements, the AHB Performance Metric for Valid Bus Cycles Register
counts the number of actual AHB cyclesin which adatatransfer is completed.

HW_DIGCTL_L3_AHB_DATA_CYCLES 0x3F0
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Table 6-96. HW_DIGCTL_L3_AHB_DATA_CYCLES

3|13(2|2])12|2|2|2)2(2|2(21(1|1(1}j1|1|1]1})1|1/0/0}JO0|0O|O0O|O0O]JO|O0O|O0]|O
3

1/0(9(8]7|6|5|4]3|2|1|0|9|8|7|6]5|4|3|2)J]1|0|(9|8]7|6(|5|4 2(1|0
COUNT
Table 6-97. HW_DIGCTL_L3_AHB_DATA_CYCLES Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:0 [COUNT RW [ 0x0 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:
Thisfield counts the number of AHB cycles in which amaster completed a data transfer (a data-phase in
which HREADY is high).

EXAMPLE:

StartTime = HW DI GCTL HCLKCOUNT RIX) ;
whi | e( HW DI GCTL_L3_AHB_DATA_CYCLES. COUNT | ess than 1000000)

}/ wait for a specific nunber of xfers
}EI apsedTi me = HW DI GCTL_HCLKCOUNT_RD() - StartTi me;
6.4.49 EMI CLK/CLKN Delay Adjustment Description

Used to adjust delay of the EMI_CLK and EMI_CLKN.
HW_DIGCTL_EMICLK_DELAY 0x500

Table 6-98. HW_DIGCTL_EMICLK_DELAY

3|3|2|2]2(2|2|2)2/2/2|2)1|1|1|1}j1|1|1|1|J1|1|(0|l0JO|0O|O|OjJO(O|0O|O
1/0/9/8]7/6|5|4]3|2|1|0]9|8|7|6]5|4|3|2]J]1|/0|9|8]7|6|5|4]|3|2|1|0
4
o
a <
3 =
o 5
=2
Table 6-99. HW_DIGCTL_EMICLK_DELAY Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:5 [|RSVDO RO [0x0 Reserved.
4:0 NUM_TAPS RW | 0x0 Select one of 32 delay line taps to delay the EMI_CLK
and EMI_CLKN pins

DESCRIPTION:

This register setting is useful in cases where additional setup timeisrequired (at the expense of hold) for
EMI Address’Command signalsin SDRAM and mDDR modes. It can a so be used to give additional write

data setup time in SDRAM modes.
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EXAMPLE:
Enpty Exanpl e.

DIGCTL Block digctl, Revision 1.0
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Chapter 7
On-Chip OTP (OCOTP) Controller

This chapter describes the on-chip OTP (OCOTP) controller included on thei.MX23. Programmabl e reg-

isters are described in Section 7.4, “Programmable Registers.”

71 Overview

The on-chip OTP controller (OCOTP) provides the following functions:
*  Full memory-mapped (restricted) read access of 1 Kbit of on-chip OTP ROM.
» Dataregister programming interface for the 1 Kbit of OTP.
» Generation of the chip hardware capability bus.
* Chip-level pin access to nonrestricted portions of OTP.

The OCOTP is connected to the APBH system peripheral bus and is accessible viathe ARM core
Data-AHB layer (Layer 2). Read accesses can be done at maximum HCLK frequency. Program-

ming/writes can be performed at 24 MHz. The system diagram for the OCOTP is shown in Figure 7-1.
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Figure 7-1. On-Chip OTP (OCOTP) Controller Block Diagram

7.2 Operation

The APB interface of the OCOTP provides two functions:

* Programmer-model access to registers (see Section 7.4, “ Programmable Registers,” for register
details). These operations require a bank opening sequence via
HW_OCOTP_CTRL_RD BANK_OPEN.

* Restricted 32-bit word write/program access to the 1-Kbit OTP

The OTPisdivided into 32-bit words (32 in total). All the 32 words are memory-mapped to APBH
addresses (for reads only). Writes require the use of HW_OCOTP_CTRL_ADDR. The customer view of
the high-level OTP allocation is shown in Figure 7-2.
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OTP reads and writes can be performed on 32-bit words only. For writes, the 32-bit word reflects the
“write-mask”, such that bit fields with O will not be programmed and bit fields with 1 will be pro-
grammed.

For OTP random access, the programming interface consists of:

HW_OCOTP_DATA—Data register (32- bit) for OTP programming (writes).
HW_OCOTP_CTRL_ADDR—Address register (5-hit) for OTP programming (writes).
HW_OCOTP_CTRL_BUSY—Programming/write request/status handshake bit.
HW_OCOTP_CTRL_ERROR—Read/write access error status.
HW_OCOTP_CTRL_RD_BANK_OPEN—Status of OTP read availability (reads).
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On-Chip OTP (OCOTP) Controller

7.21 Software Read Sequence

Reading OTP contentsis relatively simple, because all OTP words are memory-mapped on the APB
space (see Section 7.4, “ Programmable Registers,” for details). These registers are read-only, except for
the HW/SW capability shadow registers, which are writable until the appropriate LOCK bit in OTPis set.

Due to the fuse-read architecture, the OTP banks must be open before they can beread. Thisis accom-
plished as follows (the following does not apply to shadow registers, which can be read at any time).

1. Program the HCLK to afrequency up to the maximum allowable HCLK fregquency. Note that this
cannot exceed 200 MHz.

2. Check that HW_OCOTP CTRL_BUSY and HW_OCOTP_CTRL_ERROR are clear.

3. Set HW_OCOTP_CTRL_RD_BANK_OPEN. Thiswill kick the controller to put the fusesinto
read mode. The controller will set HW_OCOTP_CTRL_BUSY until the OTP contents are
readable. Note that if there was a pending write (holding HW_OCOTP_CTRL_BUSY) and
HW_OCOTP_CTRL_RD_BANK_OPEN was set, the controller would compl ete the write and
immediately move into read operation (keeping HW_OCOTP_CTRL_BUSY set while the banks
are being opened).

4. Poll for HW_OCOTP_CTRL_BUSY clear. When HW_OCOTP_CTRL_BUSY isclear and
HW_OCOTP_CTRL_RD_BANK_OPEN is set, read the data from the appropriate
memory-mapped address. Note that thisis not necessary for registers that are shadowed. Reading
before HW_OCOTP_CTRL_BUSY iscleared by the controller, will return OXBADA_BADA and
will result in the setting of HW_OCOTP_CTRL_ERROR. Because opening banks takes
approximately 33 HCLK cycles, immediate polling for BUSY is not recommended.

5. Once accesses are complete, clear HW_OCOTP_CTRL_RD_BANK_OPEN. Leaving the banks
open will cause current drain.

If datais accessed from a protected region (such as the crypto key, once aread LOCK bit has been set),
the controller returns OXBADA_BADA. In addition HW_OCOTP_CTRL_ERROR is set. It must be
cleared by software before any new write access can be issued. Subsequent reads to unrestricted mapped
OTP locations will still work successfully assuming that HW_OCOTP_CTRL_RD_BANK_OPEN is set
and HW_OCOTP _CTRL_BUSY isclear.

It should be noted that after opening the banks, read latenciesto OTP are “instant” (meaning they behave
like regular reads from hardware registers), since paralel loading is used.

It should also be noted that setting HW_OCOTP_CTRL_RELOAD_SHADOWS o reload shadow regis-
ters does not set HW_OCOTP_CTRL_RD_BANK_OPEN. HW_OCOTP_CTRL_RD BANK_OPEN
can only be set and cleared by software. Forced reloading of shadows is covered in Section 7.2.4,
“Shadow Registers and Hardware Capability Bus.”
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7.2.2

On-Chip OTP (OCOTP) Controller

Software Write Sequence

In order to avoid erroneous code performing erroneous writes to OTP, a special unlocking sequenceis
required for writes.

1.
2.

Program HCLK to 24 MHz. OTP writes do not work at frequencies above 24 MHz.

SettheVDDIO voltageto 2.8V (usng HW_POWER_VDDIOCTRL_TRG). TheVDDIO voltage
is used to program OTP. Incorrect voltage and frequency settings will result in the OTP being
programmed with incorrect values.

Check that HW_OCOTP_CTRL_BUSY and HW_OCOTP_CTRL_ERROR areclear. Overlapped
accesses are not supported by the controller. Any pending write must be completed before awrite
access can be requested. In addition, the banks cannot be open for reading, so
HW_OCOTP_CTRL_RD_BANK_OPEN must aso be clear. If the write is done following a
previous write, the postamble wait period of 2 us must be followed after the clearing of
HW_OCOTP_CTRL_BUSY (see Section 7.2.3, “Write Postamble,”).

Write the requested addressto HW_OCOTP_CTRL_ADDR and program the unlock code into
HW_OCOTP_CTRL_WR_UNLOCK. This must be programmed for each write access. The lock
code isdocumented in the register description. Both the unlock code and address can be writtenin
the same operation.

Write the datato HW_OCOTP_DATA. This automatically sets HW_OCOTP_CTRL_BUSY and
clearsHW_OCOTP_CTRL_WR_UNLOCK. Inthis case, the datais a programming mask. Bit
fields with ones will result in that OTP bit being set. Only the controller can clear
HW_OCOTP_CTRL_BUSY. Thecontroller will usethe mask to program a32-bit wordinthe OTP
per the addressin ADDR. At the same time that the write is accepted, the controller makes an
internal copy of HW_OCOTP_CTRL_ADDR that cannot be updated until the next write sequence
isinitiated. This copy guarantees that erroneous writesto HW_OCOTP_CTRL_ADDR will not
affect an active write operation. It should also be noted that, during the programming,
HW_OCOTP_DATA will shift right (with zero fill). This shifting is required to program the OTP
serially. During the write operation, HW_OCOTP_DATA cannot be modified.

Once compl ete, the controller clears BUSY. Beyond this, the 2-us postamble requirement must be
met before submitting any further OTP operations (see Section 7.2.3, “Write Postamble,”). A write
request to a protected region will result in no OTP access and no setting of
HW_OCOTP_CTRL_BUSY. In addition, HW_OCOTP_CTRL_ERROR will be set. It must be
cleared by software before any new write access can be issued.

It should be noted that write latencies to OTP are in the order of 10sto 100s of microseconds per word.
Write latencieswill vary based on the location of the word within the OTP bank. Once awriteisinitiated,
HW_OCOTP_DATA is shifted one bit per every 32 HCLK cycles.

Given:

8 words per OTP bank

32 bits per word

tHCLK is the HCLK clock period
nword locations (where 0 <n <7)
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On-Chip OTP (OCOTP) Controller

Then, the approximate write latency for a given word is:
tHCLK *32 *32 *n

In addition to this latency, software must allow for the 2-us postamble (using
HW_DIGCTL_MICROSECONDYS), as described in Section 7.2.3, “Write Postamble,”

7.2.3 Write Postamble

Due to internal electrical characteristics of the OTP during writes, all OTP operations following awrite
must be separated by 2 us after the clearing of HW_OCOTP_CTRL_BUSY following the write. This
guarantees programming voltages on-chip to reach a steady state when exiting awrite sequence. This
includes reads, shadow reloads, or other writes. A recommended software sequence to meet the postam-
ble requirementsis as follows:

1. Issuethewrite and poll for BUSY (as per Section 7.2.2, “ Software Write Sequence,”).
2. OnceBUSY isclear, use HW_DIGCTL_MICROSECONDS to wait 2 us.
3. Perform the next OTP operation.

724 Shadow Registers and Hardware Capability Bus

The on-chip customer hardware capability busis generated using a direct connection to the
HW_OCOTP_CUSTCAP shadow register. The bits are copied from the OTP on reset. They can be mod-
ified until HW_OCOTP LOCK_CUSTCAP_SHADOW is set.

The user can force areload of the shadow registers (including HW_OCOTP_L OCK) without having to
reset the device, which is useful for debugging code. To force areload:

* SetHW_OCOTP_CTRL_RELOAD_SHADOWS.

e  Wait for HW_OCOTP_CTRL_BUSY and HW_OCOTP_CTRL_RELOAD SHADOWSto be
cleared by the controller.

» Attempting to write to the shadow registers while the shadows are being reloaded will result in the
setting of HW_OCOTP_CTRL_ERROR. In addition, the register will not take the attempted write
(yielding to the reload instead).

» Attempting to write to a shadow register that is locked will result in the setting of
HW_OCOTP_CTRL_ERROR.

HW_OCOTP_CTRL_RELOAD_SHADOWS can be set at any time. There is no need to wait for
HW_OCOTP CTRL_BUSY or HW_OCOTP CTRL_ERROR to be clear.

* Inthecase of HW_OCOTP_CTRL_BUSY being set due to an active write, the controller will
perform the bank opening and shadow reloading immediately after the completion of the write.

* Inthecase where HW_OCOTP_CTRL_RD_BANK_OPEN is set, the shadow reload will be
performed immediately after the banks are closed by software (by clearing
HW_OCOTP_CTRL_RD_BANK_OPEN). It should be noted that BUSY will take approximately
33 HCLK cyclesto clear, so polling for HW_OCOTP_CTRL_BUSY immediately after clearing
HW_OCOTP_CTRL_RD_BANK_OPEN is not recommended.

i.MX23 Applications Processor Reference Manual, Rev. 1
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e Inall cases, the controller will clear HW_OCOTP_CTRL_RELOAD SHADOWS &fter the
successful completion of the operation.

7.3 Behavior During Reset

The OCOTP isaways active. The shadow registers described in Section 7.4, “Programmabl e Registers,”
automatically load the appropriate OTP contents after reset is deasserted. During this load-time
HW_OCOTP_CTRL_BUSY isset. Theload timeisapproximately 32 HCLK cycles after the deassertion
of reset. These shadow registers can be reloaded as described in Section 7.2.4, “ Shadow Registers and
Hardware Capability Bus.”

7.4 Programmable Registers

The following registers are available for programmer access and control of the OCOTP.

741 OTP Controller Control Register Description

The OCOTP Control and Status Register specifies the copy state, as well as the control required for
random access of the OTP memory

HW_OCOTP_CTRL 0x000
HW_OCOTP_CTRL_SET 0x004
HW_OCOTP_CTRL_CLR 0x008
HW_OCOTP_CTRL_TOG 0x00C

Table 7-1. HW_OCOTP_CTRL

3(3|2(|2)2|2|2(2)2|2(2|211(1|1|{1}1|1({1|111(1]|0 0/(0|j0|O0jJO0|O0|O]|O
1/10(9|817(6|5/4)13|2(1(0]9(8|7|6]5(4|3[2J1|0(9 7/6|5(413|2|1|0
n
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Table 7-2. HW_OCOTP_CTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:16 [WR_UNLOCK RW [ 0x0 Write Ox3E77 to enable OTP write accesses. NOTE:
This register must be unlocked on a write-by-write
basis (a write is initiated when HW_OCOTP_DATA is
written), so the UNLOCK bitfield must contain the
correct key value during all writes to
HW_OCOTP_DATA, otherwise a write shall not be
initiated. This field is automatically cleared after a
successful write completion (clearing of BUSY).

KEY = 0x3E77 Key needed to unlock HW_OCOTP_DATA register.

15:14 | RSRVD2 RO | 0x0 These bits always read back zero.

13 RELOAD_SHADOWS RW | 0x0 Set to force re-loading the shadow registers (HW/SW
capability and LOCK). This operation will automatically
open banks (but will not set RD_BANK_OPEN) and set
BUSY. Once the shadow registers have been
re-loaded, BUSY and RELOAD_SHADOWS are
automatically cleared by the controller. There is no
need to set RD_BANK_OPEN to force the reload. If
RD_BANK_OPEN is already set, its still possible to set
RELOAD_SHADOWS. In this case, the shadow
registers will only be updated upon the clearing of
RD_BANK_OPEN.

12 RD_BANK_OPEN RW | 0x0 Set to open the all the OTP banks for reading. When
set, the controller sets BUSY to allow time for the
banks to become available (approximatly 32 HCLK
cycles later at which time the controller will clear
BUSY). Once BUSY is clear, the various OTP words
are accessible via their memory mapped address.
Note that OTP words which are shadowed, can be
read at anytime and will not be affected by
RD_BANK_OPEN. This bit must be cleared after
reading is complete. Keeping the OTP banks open
causes additional current draw. BUSY must be clear
before this setting will take affect. If there is a write
transaction pending (holding BUSY), then the bank
opening sequence will begin automatically upon the
previous transaction clears BUSY. Note that if a read is
performed from non-shadowed locations without
RD_BANK_OPEN, ERROR will be set

11:10 | RSRVD1 RO | 0x0 These bits always read back zero.

9 ERROR RW | 0x0 Set by the controller when either an access to a locked
region is requested or a read is requested from
non-shadowed efuse locations without the banks being
open. Must be cleared before any further write access
can be performed. This bit can only be set by the
controller. This bit is also set if the Pin interface is
active and software requests an access to the OTP. In
this instance, the ERROR bit cannot be cleared until
the Pin interface access has completed. Reset this bit
by writing a one to the SCT clear address space and
not by a general write.
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Table 7-2. HW_OCOTP_CTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

8 BUSY RO | 0x0 OTP controller status bit. When active, no new write
access or bank open operations (including
RELOAD_SHADOWS) can be performed. Cleared by
controller when access complete (for writes), or the
banks are open (for reads). After reset (or after setting
RELOAD_SHADOWS), this bit is set by the controller
until the HW/SW and LOCK registers are successfully
copied, after which time it is automatically cleared by
the controller.

7:5 RSRVDO RO | 0x0 These bits always read back zero.

4:0 ADDR RW | 0x0 OTP write access address register. Specifies one of 32
word address locations (0x00 - Ox1F). If a valid write is
accepted by the controller (see HW_OCOTP_DATA for
details on what constitutes a valid write), the controller
makes an internal copy of this value (to avoid the OTP
programming being corrupted). This internal copy will
not update until the write access is complete.

DESCRIPTION:

The OCOTP Control and Status Register provides the necessary software interface for performing read
and write operations to the On-Chip OTP (One-Time Programmable ROM). The control fields such as
WR_UNLOCK, ADDR and BUSY/ERROR may be used in conjuction with the HW_OCOTP_DATA
register to perform write operations. Read operations are performed via the direct memory mapped
registers. In the cases where OTP values are shadowed into local memory storage, the memory mapped
location can be read directly. In the cases where the OTP values are not shadowed into local memory, the
read-preparation sequence involving RD_BANK_OPEN and BUSY/ERROR fields must be used before
performing the read.

EXAMPLE:
Enpty Exanpl e.

7.4.2 OTP Controller Write Data Register Description

The OCOTP Data Register is used for OTP Programming
HW_OCOTP_DATA 0x010

Table 7-3. HW_OCOTP_DATA

3(3(2|2]2(2|2|2)2|2|2(2J1 |1 |1|1]1(1|[1]1]1
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

DATA

-
o
o
o
o
o
o
o
o
o
o

Table 7-4. HW_OCOTP_DATA Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 [DATA RW | Ox0 Used to initiate a write to OTP. Please see the
"Software Write Sequence" section for operating
detalils.
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DESCRIPTION:

Thisregister isused in conjuctionwith HW_OCOTP_CTRL to perform one-timewritesto the OTP. Please
see the " Software Write Sequence” section for operating details.

EXAMPLE:
Enpty Exanpl e.

7.4.3 Value of OTP Bank0 Word0 (Customer) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.
Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN] set and
HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.

HW_OCOTP_CUSTO 0x020

Table 7-5. HW_OCOTP_CUSTO

-
o
o
o
o
o
o
o
o
o
o

3(3(2|2]2(2|2|2)]2|2|2(2J1 (1 |1|1]1(1|[1]1]1
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

BITS

Table 7-6. HW_OCOTP_CUSTO Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:0 |BITS RO [0x0 Reflects value of OTP Bank 0, word 0 (ADDR = 0x00)
DESCRIPTION:

Non-shadowed memory mapped access to OTP Bank 0, word 0 (ADDR = 0x00).

EXAMPLE:
Enpty Exanpl e.

7.4.4 Value of OTP Bank0 Word1 (Customer) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.
Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN] set and
HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.

HW_OCOTP_CUST1 0x030

Table 7-7. HW_OCOTP_CUST1

-
-
Y
-
o
o
o
o
o
o
o
o
o
o

3|13(2|2]12|2|2|212(2|2(2 1 (1|1(1]1 1
0]9(8|7(6]5/4|3|2]1|0(9|8]7|6|5|4

—
)
©
®
~
)
o
Y
w
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—
w
[\
—
o
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Table 7-8. HW_OCOTP_CUST1 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:0 |BITS RO [0x0 Reflects value of OTP Bank 0, word 1 (ADDR = 0x0T)
DESCRIPTION:

Non-shadowed memory mapped access to OTP Bank 0, word 1 (ADDR = 0x01).

EXAMPLE:
Enpty Exanpl e.

7.4.5 Value of OTP Bank0 Word2 (Customer) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.

Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN] set and
HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.

HW_OCOTP_CUST2 0x040

Table 7-9. HW_OCOTP_CUST2

—
o
o
o
o
o
o
o
o
o
o

3(3(2|2]2(2|2|2)]2|2|2(2J1 (1 |1|1]1(1|[1]1]1
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

BITS

Table 7-10. HW_OCOTP_CUST2 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:0 |BITS RO [0x0 Reflects value of OTP Bank 0, word 2 (ADDR = 0x02)
DESCRIPTION:

Non-shadowed memory mapped access to OTP Bank 0, word 2 (ADDR = 0x02).

EXAMPLE:
Enpty Exanpl e.

7.4.6 Value of OTP Bank0 Word3 (Customer) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.

Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN] set and
HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.

HW_OCOTP_CUST3 0x050

i.MX23 Applications Processor Reference Manual, Rev. 1
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Table 7-11. HW_OCOTP_CUST3

3|13(2|2)12|2|2|212(2|2(21(1|1|(1]1|1]1]1]1
0]9(8|7(6]5/4|3|2]1|0(9|8]7|6|5|4

BITS

—
)
©
®
~
)
)
=
w
[\
—
—
o
o
o
o
o
o
wo
o
o
o

Table 7-12. HW_OCOTP_CUSTS3 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:0 |BITS RO [0x0 Reflects value of OTP Bank 0, word 3 (ADDR = 0x03)

DESCRIPTION:
Non-shadowed memory mapped access to OTP Bank 0, word 3 (ADDR = 0x03).

EXAMPLE:
Enpty Exanpl e.

7.4.7 Value of OTP Bank0 Word4 (Crypto Key) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.
Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN] set and
HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.

HW_OCOTP_CRYPTOO0 0x060

Table 7-13. HW_OCOTP_CRYPTOO0

3|3|2|2]|2(2|2|2)2/22|2)1|1|1|1}j1|1|1|1|J1|1|(0|l0JO|0O|O|OjJO(O|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
BITS
Table 7-14. HW_OCOTP_CRYPTOO Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:0 |BITS RO |[0x0 Reflects value of OTP Bank 0, word 4 (ADDR = 0x04).
If LOCK[CRYPTOKEY] is set, returns OXBADA_BADA
and sets HW_OCOTP_CTRL[ERROR]

DESCRIPTION:
Non-shadowed memory mapped access to OTP Bank 0, word 4 (ADDR = 0x04).

EXAMPLE:
Enpty Exanpl e.

7.4.8 Value of OTP Bank0 Word5 (Crypto Key) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.
Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN)] set and
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On-Chip OTP (OCOTP) Controller

HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.
HW_OCOTP_CRYPTO1 0x070

Table 7-15. HW_OCOTP_CRYPTO1

3|13(2|2])12|2|2|212(2|2(21(1|1({1}]1|1|1|1}]1|1(0|0]J0]|0O0
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

BITS

o
o
o
o
o
o

Table 7-16. HW_OCOTP_CRYPTO1 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 |BITS RO [0x0 Reflects value of OTP Bank 0, word 5 (ADDR = 0x05).
If LOCK[CRYPTOKEY] is set, returns 0xBADA_BADA
and sets HW_OCOTP_CTRL[ERROR]

DESCRIPTION:
Non-shadowed memory mapped access to OTP Bank 0, word 5 (ADDR = 0x05).

EXAMPLE:
Enpty Exanpl e.

7.4.9 Value of OTP Bank0 Word6 (Crypto Key) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.
Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN] set and
HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.

HW_OCOTP_CRYPTO2 0x080

Table 7-17. HW_OCOTP_CRYPTO2

3|13(2|2]2|2|2|212(2|2(21(1|1({1}]1|1|1|1}]1|1(0|0]J0]|0O0
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

BITS

o
o
o
o
o
o

Table 7-18. HW_OCOTP_CRYPTO2 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:0 |BITS RO [0x0 Reflects value of OTP Bank 0, word 6 (ADDR = 0x06).
If LOCK[CRYPTOKEY] is set, returns 0OxBADA_BADA
and sets HW_OCOTP_CTRL[ERROR]

DESCRIPTION:
Non-shadowed memory mapped access to OTP Bank 0, word 6 (ADDR = 0x06).

EXAMPLE:
Enpty Exanpl e.
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7.4.10 Value of OTP Bank0 Word7 (Crypto Key) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.
Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN] set and
HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.

HW_OCOTP_CRYPTO3 0x090

Table 7-19. HW_OCOTP_CRYPTO3

3|3|2|2]|2(2|2|2)2/2/2|2)1|1|1|1}j1|1|1|1]|j1|1|(0|l0JO|0O|O|OjJO(O|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
BITS
Table 7-20. HW_OCOTP_CRYPTOS Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:0 |BITS RO [0x0 Reflects value of OTP Bank 0, word 7 (ADDR = 0x07).
If LOCK[CRYPTOKEY] is set, returns 0xBADA_BADA
and sets HW_OCOTP_CTRL[ERROR]

DESCRIPTION:
Non-shadowed memory mapped access to OTP Bank 0, word 7 (ADDR = 0x07).

EXAMPLE:
Enpty Exanpl e.

7.4.11 HW Capability Shadow Register 0 Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS]

HW_OCOTP_HWCAPO 0x0A0Q

Table 7-21. HW_OCOTP_HWCAPO

3|13(2|2)12|2|2|2)2(2|2(2J1(1|1(1}j1|1|1{1}1]1|0/0]JO0|0|O0]|O
1/0]9/8,7/6]5(4|3|2]1|0(9|8]7|6|5|4

BITS

o
o
o
o

—
)
©
®
~
)
o
=Y
w
[\
w
[\
—
o

Table 7-22. HW_OCOTP_HWCAPO Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 |BITS RW [ 0x0 Shadow register for HW capability bits 31:0 (copy of
OTP bank 1, word 0 (ADDR = 0x08)). These bits
become read-only after the
HW_OCOTP_LOCK[HWSW_SHADOW] or
HW_OCOTP_LOCK[HWSW_SHADOW_ALT] bit is
set.
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Shadowed memory mapped access to OTP bank 1, word O (ADDR = 0x08).

EXAMPLE:
Enpty Exanpl e.

7.4.12 HW Capability Shadow Register 1 Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS]

HW_OCOTP_HWCAP1

0x0BO

Table 7-23. HW_OCOTP_HWCAP1

3(3(2|2]2(2|2|2 2|12,2|1|1(1|1g1|1(1|1j1|j1j0j0j0f(0|0(0j0(0|O0O(O
1/0/9(8]7(6|54 2|11]0]9 7,6]5|4(3|2]1|0|9|8]7(6|5(4]3(2|1|0
BITS

Table 7-24. HW_OCOTP_HWCAP1 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:0 |BITS RW [ 0x0 Shadow register for HW capability bits 63:32 (copy of
OTP bank 1, word 1 (ADDR = 0x09)). These bits
become read-only after the
HW_OCOTP_LOCK[HWSW_SHADOW] or
HW_OCOTP_LOCK[HWSW_SHADOW_ALT] bit is
set.

DESCRIPTION:

Shadowed memory mapped accessto OTP bank 1, word 1 (ADDR = 0x09).

EXAMPLE:
Enpty Exanpl e.

7.4.13 HW Capability Shadow Register 2 Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS]

HW_OCOTP_HWCAP2 0x0CO0
Table 7-25. HW_OCOTP_HWCAP2
3(3|2|2]2(2|2|2 22|21 (1}{1}{1§1/141{1j1;1|0|0jo0j0j0|0OJO|OfO|O
1/0(9(8]7|6|5|4 2(1|0]9 7/6]5|4 211|0|9|8)7|6|5|4]13|2|1|0
BITS

i.MX23 Applications Processor Reference Manual, Rev. 1

Freescale Semiconductor

7-15



On-Chip OTP (OCOTP) Controller

Table 7-26. HW_OCOTP_HWCAP2 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:0 |BITS RW [ 0x0 Shadow register for HW capability bits 95:64 (copy of
OTP bank 1, word 2 (ADDR = 0x0A)). These bits
become read-only after the
HW_OCOTP_LOCK[HWSW_SHADOW] or
HW_OCOTP_LOCK[HWSW_SHADOW_ALT] bit is
set.

DESCRIPTION:
Shadowed memory mapped accessto OTP bank 1, word 2 (ADDR = 0x0A).

EXAMPLE:
Enpty Exanpl e.
7.4.14 HW Capability Shadow Register 3 Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS]

HW_OCOTP_HWCAP3 0x0D0

Table 7-27. HW_OCOTP_HWCAP3

o
o
o
o

3|3(2|2)12|2|2|2)12(2|2(2J)1(1|1(1}j1|1|1{1}1]1|0/0]JO0|0|O0]|O
1/0]9/8,7/6]5|4|3|2]1|0(9|8]7|6|5|4

BITS

—
o
©
®
~
)
o
Y
w
N
w
[\
—
o

Table 7-28. HW_OCOTP_HWCAP3 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 |BITS RW [ 0x0 Shadow register for HW capability bits 127:96 (copy of
OTP bank 1, word 3 (ADDR = 0x0B)). These bits
become read-only after the
HW_OCOTP_LOCK[HWSW_SHADOW] or
HW_OCOTP_LOCK[HWSW_SHADOW_ALT] bit is
set.

DESCRIPTION:
Shadowed memory mapped accessto OTP bank 1, word 3 (ADDR = 0x0B).

EXAMPLE:
Enpty Exanpl e.
7.4.15 HW Capability Shadow Register 4 Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS]

HW_OCOTP_HWCAP4 0xO0EOQ
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Table 7-29. HW_OCOTP_HWCAP4

3|13(2|2])12|2|2|2)2(2|2(21(1|1(1}j1|1|1]1})1|1/0/0}JO0|0O|O0O|O0O]JO|O0O|O0]|O
1/0]9/8|,7/6]5/4|3|2]1|0(9|8]7|6|5|4]3

BITS

—
)
©
®
~
)
)
=
w
[\

Table 7-30. HW_OCOTP_HWCAP4 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:0 |BITS RW | Ox0 Shadow register for HW capability bits 159:128 (copy
of OTP bank 1, word 4 (ADDR = 0x0C)). These bits
become read-only after the
HW_OCOTP_LOCK[HWSW_SHADOW] or
HW_OCOTP_LOCK[HWSW_SHADOW_ALT] bit is
set.

DESCRIPTION:
Shadowed memory mapped accessto OTP bank 1, word 4 (ADDR = 0x0C).

EXAMPLE:
Enpty Exanpl e.
7.4.16 HW Capability Shadow Register 5 Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS]

HW_OCOTP_HWCAP5 0x0F0

Table 7-31. HW_OCOTP_HWCAP5

3|13(2|2)12|2|2|212(2|2(21(1|1({1}]1|1|1}1}]1|1(0|0]J0]|0O
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

BITS

o
o
o
o
o
o

Table 7-32. HW_OCOTP_HWCAPS5 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:0 |BITS RW | Ox0 Shadow register for HW capability bits 191:160 (copy
of OTP bank 1, word 5 (ADDR = 0x0D)). These bits
become read-only after the
HW_OCOTP_LOCK[HWSW_SHADOW] or
HW_OCOTP_LOCK[HWSW_SHADOW_ALT] bit is
set.

DESCRIPTION:
Shadowed memory mapped accessto OTP bank 1, word 5 (ADDR = 0x0D).

EXAMPLE:
Enpty Exanpl e.
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7.4.17 SW Capability Shadow Register Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS]
HW_OCOTP_SWCAP

0x100

Table 7-33. HW_OCOTP_SWCAP

3|13(2|2)12|2|2|2)2(2 221 (1|1|(1}j1|1|1]1}1]1,0/0}JO0|0O|O0O|O0O]JO|O0O|O0]|O
1/0/9(8)7(6|5(4]3|2|1|0]9 7,6]5|4(3|2]1|0,9|8]7(6|5(4]3(2|1|0
BITS

Table 7-34. HW_OCOTP_SWCAP Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:0 |BITS RW [ 0x0 Shadow register for SW capability bits 31:0 (copy of
OTP bank 1, word 6 (ADDR = 0x0E)). These bits
become read-only after the
HW_OCOTP_LOCK[HWSW_SHADOW] or
HW_OCOTP_LOCK[HWSW_SHADOW_ALT] bit is
set.

DESCRIPTION:

Shadowed memory mapped accessto OTP bank 1, word 6 (ADDR = OxOE).

EXAMPLE:
Enpty Exanpl e.

7.4.18 Customer Capability Shadow Register Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS]
HW_OCOTP_CUSTCAP

0x110

Table 7-35. HW_OCOTP_CUSTCAP

3(3(2(2]12|2|2|212|2|2|2)1(1|1|1}§1(1|(1|11]|1(0(0J0|0|O0O|O0]JO]|O 0
10/9|8}J7(6|5(4]13|2|1({01]9 716154 211/0(9(8}7(6|5(4]13|2|1|0
= w
2|5 = 2B
c | ¢ |W|w
o|a lg|n|n
< | = |W|W
=] <5 ||
s> E_lln.n.
=P - Sgdldldle
e o I|a|le |82
' > o|ld|N|o|2
E'I.IJ (1 <<NNI
o 7 Elc |99 e
< |Mm o _-’<_I|_I|m
0 < U’EL<<
o2 e B
I—|°| ﬂg><|><|
D |- misSiolo
=R < - |-
oD = |
3] w
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Table 7-36. HW_OCOTP_CUSTCAP Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31 CUST_DISABLE_WMADRM9 |[RW |0x0 Blow to disable WMA DRM?9.

30 CUST_DISABLE_JANUSDRM | RW | 0x0 Blow to disable WMA Janus DRM10.

10
29:5 |RSRVD1 RW | Ox0 Reserved - do not blow these bits.
4 ENABLE_SJTAG_12MA_DRI |RW |0x0 Blow to force the 1-wire DEBUG (serial JTAG) pin to
VE drive 12mA, the default is 8mA (see

ENABLE_PJTAG_12MA_DRIVE in the ROMO register
for 6-wire parallel JTAG). This is a hardware override
which will cause the drive select bits in the PINCTRL
block to reset to the 12mA drive settings rather than
the normal default of 8mA. The user is still free to
reprogram these bits to other drive levels.

3 USE_PARALLEL_JTAG RW | 0x0 During JTAG boot mode, the ROM reads this bit, then
inverts it, and writes the value to the
HW_DIGCTL_CTRL_USE_SERIAL_JTAG bit. If this
bit is one, indicating parallel JTAG mode is selected, a
zero is written to the DIGCTL USE_SERIAL_JTAG bit
which places the device into 6-wire JTAG mode, and if
this bit is zero, a one instead is written causing the
SJTAG block to switch to the 1-wire serial JTAG mode.

2 RTC_XTAL_32768_PRESENT | RW | 0x0 Blow to indicate the presence of an optional
32.768KHz crystal off-chip.

1 RTC_XTAL_32000_PRESENT | RW |0x0 Blow to indicate the presence of an optional
32.000KHz crystal off-chip.

0 RSRVDO RW | 0x0 Reserved - do not blow these bits.

DESCRIPTION:

Shadowed memory mapped accessto OTP bank 1, word 7 (ADDR = OxO0F).

EXAMPLE:
Enpty Exanpl e.

7.4.19 LOCK Shadow Register OTP Bank 2 Word 0 Description

Shadow register for OCOTP Lock Status Value (ADDR = 0x10). Copy of the state of the OTP lock
regions. Copied from the OTP upon reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS]

HW_OCOTP_LOCK

0x120
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Table 7-37. HW_OCOTP_LOCK

3(3|2|2]2|2|2|2|2|2 211(1|1{1}j1{1|1y1}j1;1(0j0j0|j0f0|0Jj0|0|0O]|O
1 7 5 3|12(1]|0]9 7/,6]5|4(3|2]1|/0|9|8]7(6|5(4]3|2 0
5 =
AN 5 18l.|_|21815]z
- < IO |- |©
S8|812812151228) z2i2le) 8 |3RE%|5|el2|E kGG
clele|ele|e|e|e|h|S|R(%C2|2|> | BRI Y IREEE
®|-|F a ST = >|>|o|o|o|O
o | < =0 O|lp|x|cc
= | > | > z o HEICIE
0| =) o 7))
= |0 (&) 3 I
T
Table 7-38. HW_OCOTP_LOCK Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31 ROM7 RO [0x0 Status of ROM use region write Tock bits (ADDR =
0x1F). When set, word Ox1F in the ROM region is
locked.

30 ROM6 RO | 0x0 Status of ROM use region write lock bits (ADDR =
0x1E). When set, word 0x1E in the ROM region is
locked.

29 ROM5 RO | 0x0 Status of ROM use region write lock bits (ADDR =
0x1D). When set, word 0x1D in the ROM region is
locked.

28 ROM4 RO | 0x0 Status of ROM use region write lock bits (ADDR =
0x1C). When set, word 0x1C in the ROM region is
locked.

27 ROM3 RO | 0x0 Status of ROM use region write lock bits (ADDR =
0x1B). When set, word 0x1B in the ROM region is
locked.

26 ROM2 RO | 0x0 Status of ROM use region write lock bits (ADDR =
0x1A). When set, word 0x1A in the ROM region is
locked.

25 ROM1 RO | 0x0 Status of ROM use region write lock bits (ADDR =
0x19). When set, word 0x19 in the ROM region is
locked.

24 ROMO RO | 0x0 Status of ROM use region write lock bits (ADDR =
0x18). When set, word 0x18 in the ROM region is
locked.

23 HWSW_SHADOW_ALT RO | 0x0 Status of alternate bit for HWSW_SHADOW lock

22 CRYPTODCP_ALT RO | 0x0 Status of alternate bit for CRYPTODCP lock

21 CRYPTOKEY_ALT RO | 0x0 Status of alternate bit for CRYPTOKEY lock

20 PIN RO | 0x0 Status of Pin access lock bit. When set, pin access is
disabled.

19 OPS RO | 0x0 Status of SGTL-OPS region (ADDR = 0x11-0x14) write
lock bit. When set, region is locked.

18 UN2 RO | 0x0 Status of un-assigned (ADDR = 0x17) write-lock bit.
When set, un-asigned word at OTP address 0x17 is
locked.

17 UN1 RO [0x0 Status of un-assigned (ADDR = 0x16) write-lock bit.
When set, un-asigned word at OTP address 0x16 is
locked.
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Table 7-38. HW_OCOTP_LOCK Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

16 UNO RO | 0x0 Status of un-assigned (ADDR = 0x15) write-lock bit.
When set, un-asigned word at OTP address 0x15 is
locked.

15:11 | UNALLOCATED RO | 0x0 Value of un-used portion of LOCK word

10 ROM_SHADOW RO | 0x0 Status of ROM region shadow register lock. When set,
over-ride of ROM-region shadow bits is blocked.

9 CUSTCAP RO |0x0 Status of Customer Capability region (ADDR = 0x0F)
write lock bit. When set, region is locked.

8 HWSW RO | 0x0 Status of HW/SW region (ADDR = 0x08-0x0E) write
lock bit. When set, region is locked.

7 CUSTCAP_SHADOW RO | 0x0 Status of Customer Capability shadow register lock.

When set, over-ride of customer capabality shadow
bits is blocked.

6 HWSW_SHADOW RO |0x0 Status of HW/SW Capability shadow register lock.
When set, over-ride of HW/SW capabality shadow bits
is blocked.

5 CRYPTODCP RO |0x0 Status of read lock bit for DCP APB crypto access.

When set, the DCP will disallow reads of its crypto
keys via its APB interface.

4 CRYPTOKEY RO | 0x0 Status of crypto key region (ADDR = 0x04-0x07)
read/write lock bit. When set, region is locked.

3 CUST3 RO | 0x0 Status of customer region word (ADDR = 0x03) write
lock bit. When set, the region is locked.

2 CUST2 RO | 0x0 Status of customer region word (ADDR = 0x02) write
lock bit. When set, the region is locked.

1 CUST1 RO | 0x0 Status of customer region word (ADDR = 0x01) write
lock bit. When set, the region is locked.

0 CUSTO RO | 0x0 Status of customer region word (ADDR = 0x00) write

lock bit. When set, the region is locked.

DESCRIPTION:
Shadowed memory mapped access to OTP bank 2, word 0 (ADDR = 0x10).

EXAMPLE:
Enpty Exanpl e.

7.4.20 Value of OTP Bank2 Word1 (Freescale OPS0) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.
Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN] set and
HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.

HW_OCOTP_OPSO 0x130

Table 7-39. HW_OCOTP_OPS0

o
o
o
o

3|13(2|2)12|2|2|2)2(2|2(2J)1(1|1|(1}j1|1|1]1}1]1|0/0]JO0|0|O0]|O
0]9(8|7(6]5/4|3|2]1|0(9|8]7|6|5|4

BITS

(2]
N
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o
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o
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—
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Table 7-40. HW_OCOTP_OPSO Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:0 |BITS RO [0x0 Reflects value of OTP Bank 2, word 1 (ADDR = 0x17)
DESCRIPTION:

Shadowed memory mapped accessto OTP Bank 2, word 1 (ADDR = 0x11).

EXAMPLE:
Enpty Exanpl e.

7.4.21 Value of OTP Bank2 Word2 (Freescale OPS1) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.
Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN] set and
HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.

HW_OCOTP_OPS1 0x140

Table 7-41. HW_OCOTP_OPS1

3(3(2|2]2(2|2|2)]2|2|2(2J1 (1 |1|1]1(1|[1]1]1
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

BITS

—
o
o
o
o
o
o
o
o
o
o

Table 7-42. HW_OCOTP_OPS1 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:0 |BITS RO [0x0 Reflects value of OTP Bank 2, word 2 (ADDR = 0x12)
DESCRIPTION:

Shadowed memory mapped accessto OTP Bank 2, word 2 (ADDR = 0x12).

EXAMPLE:
Enpty Exanpl e.

7.4.22 Value of OTP Bank2 Word3 (Freescale OPS2) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.
Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN] set and
HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.

HW_OCOTP_OPS2 0x150
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Table 7-43. HW_OCOTP_OPS2

3|13(2|2)12|2|2|212(2|2(21(1|1|(1]1|1]1]1]1
0]9(8|7(6]5/4|3|2]1|0(9|8]7|6|5|4

BITS
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o
o
o
o
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Table 7-44. HW_OCOTP_OPS2 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:0 |BITS RO [0x0 Reflects value of OTP Bank 2, word 3 (ADDR = 0x13)

DESCRIPTION:
Shadowed memory mapped accessto OTP Bank 2, word 3 (ADDR = 0x13).

EXAMPLE:
Enpty Exanpl e.

7.4.23 Value of OTP Bank2 Word4 (Freescale OPS3) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.
Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN] set and
HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.

HW_OCOTP_OPS3 0x160

Table 7-45. HW_OCOTP_OPS3

3|13(2|2)12|2|2|2)12(2|2(2J)1(1|1(1}j1}{1|1]1}1]1|0/0]JO0|0|O0]|O
0]9(8|7(6]5/4|3|2]1|0(9|8]7|6|5|4

BITS

o
o
o
o

-
o
©
-]
~
N
(3]
Y
(2]
N
—y
(2]
N
-
o

Table 7-46. HW_OCOTP_OPS3 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:0 |BITS RO |[0x0 Reflects value of OTP Bank 2, word 4 (ADDR = 0x14)

DESCRIPTION:
Shadowed memory mapped accessto OTP Bank 2, word 4 (ADDR = 0x14).

EXAMPLE:
Enpty Exanpl e.

7.4.24 Value of OTP Bank2 Word5 (Unassigned0) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.
Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN] set and
HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.
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HW_OCOTP_UNO 0x170

Table 7-47. HW_OCOTP_UNO
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Table 7-48. HW_OCOTP_UNO Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:0 |BITS RO [0x0 Reflects value of OTP Bank 2, word 5 (ADDR = 0x15)

DESCRIPTION:
Non-shadowed memory mapped access to OTP Bank 2, word 5 (ADDR = 0x15).

EXAMPLE:
Enpty Exanpl e.

7.4.25 Value of OTP Bank2 Word6 (Unassigned1) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.
Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN] set and
HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.

HW_OCOTP_UN{ 0x180

Table 7-49. HW_OCOTP_UN1
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Table 7-50. HW_OCOTP_UNT1 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:0 |[BITS RO [0x0 Reflects value of OTP Bank 2, word 6 (ADDR = 0x16)

DESCRIPTION:
Non-shadowed memory mapped access to OTP Bank 2, word 6 (ADDR = 0x16).

EXAMPLE:
Enpty Exanpl e.

7.4.26 Value of OTP Bank2 Word7 (Unassigned2) Description

OTP banks must be open viaHW_OCOTP_CTRL[RD_BANK_OPEN] before reading this register.
Reading this register without having HW_OCOTP_CTRL[RD_BANK_OPEN] set and
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HW_OCOTP_CTRL[BUSY] clear, will result in HW_OCOTP_CTRL[ERROR] being set and
OxBADA_BADA being returned.
HW_OCOTP_UN2 0x190

Table 7-51. HW_OCOTP_UN2
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Table 7-52. HW_OCOTP_UN2 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:0 |BITS RO [0x0 Reflects value of OTP Bank 2, word 7 (ADDR = 0x17)
DESCRIPTION:

Non-shadowed memory mapped access to OTP Bank 2, word 7 (ADDR = 0x17).

EXAMPLE:
Enpty Exanpl e.
7.4.27 Shadow Register for OTP Bank3 Word0 (ROM Use 0) Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS].

HW_OCOTP_ROMO 0x1A0

Table 7-53. HW_OCOTP_ROMO
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Table 7-54. HW_OCOTP_ROMO Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:24 | BOOT_MODE RW | Ox0 Encoded boot mode.

23 ENABLE_PJTAG_12MA_DRI |RW |0x0 Blow to force the 6-wire PJTAG pins to drive 12mA,
VE default is 4mA (note that SJTAG is fixed at 8mA).

Blowing this bit causes the ROM to program all six
parallel JTAG pins to drive 12mA via the pin control
registers.

22 USE_PARALLEL_JTAG RW | 0x0 During JTAG boot mode, the ROM reads this bit, then
inverts it, and writes the value to the
HW_DIGCTL_CTRL_USE_SERIAL_JTAG bit. If this
bit is one, indicating parallel JTAG mode is selected, a
zero is written to the DIGCTL USE_SERIAL_JTAG bit
which places the device into 6-wire JTAG mode, and if
this bit is zero, a one instead is written causing the
SJTAG block to switch to the 1-wire serial JTAG mode.

21:20 | SD_POWER_GATE_GPIO RW | 0x0 SD card power gate GPIO pin select: 00 - PWMO, 01 -
LCD_DOTCLK, 10 - PWM3, 11 - NO_GATE.
19:14 | SD_POWER_UP_DELAY RW | 0x0 SD card power up delay required after enabling GPIO

power gate: 000000 - 0 ms, 000001 - 10 ms, 000010 -
20 ms, 111111 - 630 ms.

13:12 |SD_BUS_WIDTH RW | Ox0 SD card bus width: 00 - 4-bit, 01 - 1-bit, 10 - 8-bit, 11 -
reserved.
11:8 |SSP_SCK_INDEX RW | 0x0 Index to the SSP clock speed
7 RSRVD3 RW | Ox0 Reserved - do not blow this bit.
6 DISABLE_SPI_NOR_FAST_ |RW |0x0 Blow to disable SPI NOR fast reads which are used by
READ default.
5 ENABLE_USB_BOOT_SERIA | RW |0x0 Blow to enable USB boot serial number.
L_NUM
4 ENABLE_UNENCRYPTED_ RW | 0x0 Blow to enable unencrypted boot modes.
BOOT
3 SD_MBR_BOOT RW | 0x0 Blow to enable master boot record (MBR) boot mode
for SD boot.
2 RSRVD2 RW | Ox0 Reserved - do not blow this bit.
1 RSRVD1 RW | Ox0 Reserved - do not blow this bit.
0 RSRVDO RW | Ox0 Reserved - do not blow this bit.
DESCRIPTION:

Shadowed memory mapped accessto OTP Bank 3, word O (ADDR = 0x18).

EXAMPLE:
Enpty Exanpl e.
7.4.28 Shadow Register for OTP Bank3 Word1 (ROM Use 1) Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS].

HW_OCOTP_ROM1 0x1BO0
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Table 7-55. HW_OCOTP_ROM1
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Table 7-56. HW_OCOTP_ROM1 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:30 | RSRVD1 RW [ 0x0 Reserved - do not blow this bit.

29:28 |USE_ALT_GPMI_RDY3 RW | 0x0 These bits are used by ROM NAND driver to enable
one of 3 alternate pins for GPMI_RDY3.
00-GPMI_RDY3, 01-PWM2 and 10-LCD_DOTCK.

27:26 |USE_ALT_GPMI_CE3 RW | 0x0 These bits are used by ROM NAND driver to enable
one of 4 alternate pins for GPMI_CE3. 00-GPMI_D15,
01-LCD_RESET, 10-SSP_DETECT and
11-ROTARYB.

25 USE_ALT_GPMI_RDY2 RW | 0x0 If the bit is blown then ROM NAND driver will enable
alternate pins for GPMI_RDY2.

24 USE_ALT_GPMI_CE2 RW | 0x0 If the bit is blown then ROM NAND driver will enable
alternate pins for GPMI_CE2.

23 ENABLE_NAND3_CE_RDY_P | RW |0x0 If the bit is blown then ROM NAND driver will enable

ULLUP internal pull-up for GPMI_CE3 and GPMI_RDY3 pins.

22 ENABLE_NAND2_CE_RDY_P | RW [ 0x0 If the bit is blown then ROM NAND driver will enable

ULLUP internal pull-up for GPMI_CE2 and GPMI_RDY?2 pins.
21 ENABLE_NAND1_CE_RDY_P | RW [0x0 If the bit is blown then ROM NAND driver will enable
ULLUP internal pull-up for GPMI_CE1 and GPMI_RDY1 pins.
20 ENABLE_NANDO_CE_RDY_P |RW |0x0 If the bit is blown then ROM NAND driver will enable
ULLUP internal pull-up for GPMI_CEO and GPMI_RDYO pins.
19 UNTOUCH_INTERNAL_SSP_ | RW | 0x0 If this bit is blown then internal pull-ups for SSP are
PULLUP neither enabled nor disabled. This bit is used only if
external pull-ups are implemented and ROM1:18
and/or ROM1:17 are blown.

18 SSP2_EXT_PULLUP RW | 0x0 Blow to indicate external pull-ups implemented for
SSP2.

17 SSP1_EXT_PULLUP RW | 0x0 Blow to indicate external pull-ups implemented for
SSP1.

16 SD_INCREASE_INIT_SEQ_TI |RW |0x0 Blow to increase the SD card initialization sequence

ME time from 1ms (default) to 4ms.

15 SD_INIT_SEQ_2_ENABLE RW | 0x0 Blow to enable the second initialization sequence for

SD boot.
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Table 7-56. HW_OCOTP_ROM1 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

14 SD_CMDO_DISABLE RW | 0x0 Cmdo0 (reset cmd) is called by default to reset the SD
card during startup. Blow this bit to not reset the card
during SD boot.

13 SD_INIT_SEQ_1_DISABLE RW | 0x0 Blow to disable the first initialization sequence for SD.

12 USE_ALT_SSP1_DATA4-7 RW | 0x0 This bit is blown to enable alternate pin use for SSP1
data lines 4-7.

11:8 |BOOT_SEARCH_COUNT RW | 0x0 Number of 64 page blocks that should be read by the
boot loader.

7:3 RSRVDO RW | 0x0 Reserved - do not blow these bits.

2:0 NUMBER_OF_NANDS RW | Ox0 Encoded value indicates number of external NAND

devices (0 to 7). Zero indicates ROM will probe for the
number of NAND devices connected in the system.

DESCRIPTION:
Shadowed memory mapped accessto OTP Bank 3, word 1 (ADDR = 0x19).

EXAMPLE:
Enpty Exanpl e.
7.4.29 Shadow Register for OTP Bank3 Word2 (ROM Use 2) Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS].

HW_OCOTP_ROM2 0x1CO

Table 7-57. HW_OCOTP_ROM2
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Table 7-58. HW_OCOTP_ROM2 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:16 [USB_VID RW [ 0x0 USB Vendor ID.

15:0 |USB_PID RW | 0x0 USB Product ID
DESCRIPTION:

Shadowed memory mapped accessto OTP Bank 3, word 2 (ADDR = Ox1A).

EXAMPLE:
Enpty Exanpl e.
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7.4.30 Shadow Register for OTP Bank3 Word3 (ROM Use 3) Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS].
HW_OCOTP_ROM3 0x1D0

Table 7-59. HW_OCOTP_ROMS3
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Table 7-60. HW_OCOTP_ROMS3 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:10 | RSRVD1 RW [ 0x0 Reserved - do not blow these bits.
9:0 RSRVDO RW | 0x0 SDK reserved bits.
DESCRIPTION:

Shadowed memory mapped accessto OTP Bank 3, word 3 (ADDR = 0x1B).

EXAMPLE:
Enpty Exanpl e.
7.4.31 Shadow Register for OTP Bank3 Word4 (ROM Use 4) Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS].

HW_OCOTP_ROM4 0x1EOQ

Table 7-61. HW_OCOTP_ROM4
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BITS
Table 7-62. HW_OCOTP_ROM4 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 |BITS RW [ 0x0 Shadow register for ROM-use word4 (Copy of OTP
Bank 3, word 4 (ADDR = 0x1C)). These bits become
read-only after the
HW_OCOTP_LOCK[ROM_SHADOW] bit is set.

DESCRIPTION:
Shadowed memory mapped accessto OTP Bank 3, word 4 (ADDR = 0x1C).
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EXAMPLE:
Enpty Exanpl e.

7.4.32 Shadow Register for OTP Bank3 Word5 (ROM Use 5) Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS].

HW_OCOTP_ROM5 0x1FO0

Table 7-63. HW_OCOTP_ROM5
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Table 7-64. HW_OCOTP_ROMS5 Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:0 |BITS RW [ 0x0 Shadow register for ROM-use word5 (Copy of OTP
Bank 3, word 5 (ADDR = 0x1D)). These bits become
read-only after the
HW_OCOTP_LOCK[ROM_SHADOW] bit is set.

DESCRIPTION:
Shadowed memory mapped accessto OTP Bank 3, word 5 (ADDR = 0x1D).

EXAMPLE:
Enpty Exanpl e.

7.4.33 Shadow Register for OTP Bank3 Word6 (ROM Use 6) Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS].

HW_OCOTP_ROM®6 0x200

Table 7-65. HW_OCOTP_ROM®6
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BITS
Table 7-66. HW_OCOTP_ROMS6 Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:0 |BITS RW | 0x0 Shadow register for ROM-use word6 (Copy of OTP

Bank 3, word 6 (ADDR = 0x1E)). These bits become
read-only after the
HW_OCOTP_LOCK[ROM_SHADOW] bit is set.

i.MX23 Applications Processor Reference Manual, Rev. 1

7-30 Freescale Semiconductor



On-Chip OTP (OCOTP) Controller

DESCRIPTION:
Shadowed memory mapped accessto OTP Bank 3, word 6 (ADDR = Ox1E).

EXAMPLE:
Enpty Exanpl e.
7.4.34 Shadow Register for OTP Bank3 Word7 (ROM Use 7) Description

Copied from the OTP automatically after reset. Can be re-loaded by setting
HW_OCOTP_CTRL[RELOAD_SHADOWS].

HW_OCOTP_ROM?7 0x210

Table 7-67. HW_OCOTP_ROM?7
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Table 7-68. HW_OCOTP_ROM?7 Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:9 [|RSRVD2 RW [ 0x0 Reserved - do not blow these bits.

8 ENABLE_SSP_12MA_DRIVE |RW |0x0 Blow to force SSP pins to drive 12mA (default is 4mA)

7:4 RSRVD1 RW | 0x0 Reserved - do not blow these bits.

3 12C_USE_400KHZ RW | 0x0 Blow to force the 12C to be programmed by the boot
loader to run at 400KHz (100KHz is the default)

2 ENABLE_ARM_ICACHE RW | 0x0 Blow to enable the ARM 926 ICache during boot

1 RSRVDO RW | 0x0 Reserved - do not blow this bit.

0 ENABLE_PIN_BOOT_CHECK | RW | 0x1 Blow to enable boot loader to first test the LCD_RS pin
to determine if pin boot mode is enabled. If this bit is
blown, and LCD_RS is pulled high, then boot mode is
determined by the state of LCD_D[6:0] pins. If this bit is
not blown, skip testing the LCD_RS pin and go directly
to determining boot mode by reading the state of
LCD_Di[6:0].

DESCRIPTION:
Shadowed memory mapped accessto OTP Bank 3, word 7 (ADDR = Ox1F).
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EXAMPLE:
Enpty Exanpl e.

7.4.35 OTP Controller Version Register Description

This register always returns a known read value for debug purposes it indicates the version of the block.
HW_OCOTP_VERSION 0x220

Table 7-69. HW_OCOTP_VERSION
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Table 7-70. HW_OCOTP_VERSION Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:24 | MAJOR RO [ 0x01 Fixed read-only value reflecting the MAJOR field of the
RTL version.
23:16 | MINOR RO |0x04 Fixed read-only value reflecting the MINOR field of the
RTL version.
15:0 |STEP RO | 0x0000 Fixed read-only value reflecting the stepping of the
RTL version.
DESCRIPTION:

Thisregister indicates the RTL version in use.

EXAMPLE:
Enpty Exanpl e.

OCOTPBIlock v1.4, Revison 1.21
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Chapter 8
USB High-Speed Host/Device Controller

This chapter describes the USB high-speed controller included on thei.MX23. It includes sections on the
PIO, DMA, and UTMI interfaces, along with USB controller flowcharts. Programmable USB controller
registers are described in Section 8.6, “ Programmable Registers.” Descriptions for additional program-
mabl e registers mentioned in this chapter can be found in Section 4.8, “Programmable Registers,”
Section 6.4, “Programmable Registers,” Section 9.4, “ Programmable Registers, and Section 32.11, “Pro-
grammable Registers.”

8.1 Overview

Thei.MX23 includes a Universal Serial Bus (USB) version 2.0 controller capable of operating as either a
USB device or aUSB host, as shown in Figure 8-1. The USB controller isused to download digital music
data or program code into external memory and to upload voice recordings from memory to the PC. Pro-
gram updates can also be loaded into the flash memory area using the USB interface.

The USB device controller included on the i.M X 23 supports five bi-directional endpoints: one control
(for the default pipe) and four general purpose endpoints, each capable of operating in either IN, OUT, or
both directions simultaneoudy. A typica portable device application defines 1 bulk-in, 1 bulk-out, and 1
interrupt in pipe.

AsaUSB host controller, it can enumerate and control USB devices attached to it. Using the USB Host
Capability features, the USB controller can negotiate with another USB Host Capable 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 specifications and information
on the USB protocol, timing and electrical characteristics.

The USB 2.0 controller comprises both a programmed 1/O (PIO) interface and aDMA interface. Both of
these interfaces 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 isfully integrated on-chip and is described in Chapter 9, “Integrated USB 2.0 PHY,”
The PHY is controlled over the APBX periphera bus.
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USB High-Speed Host/Device Controller

8.2 USB Programmed I/O (PIO) Target Interface

The PIO interfaceison an AHB slave of the USB controller. It allows the ARM processor to access the
configuration, control, and status registers. There are identification registers for hardware configuration
parameters and operational registers for control and status.

8.3 USB DMA Interface

The DMA isamaster AHB interface that allows USB datato be transferred to/from the system memory.
The datain memory is structured to implement a software framework supported by the controller. For a
device controller, this structureis alinked-list interface that consists of queue heads and pointers that are
transfer descriptors. The queue head is where transfers are managed. It has status information and loca-
tion of the data buffers. The hardware controller’s PO registers enable the entire data structure, and once
USB dataistransferred between the host, the status of the transfer is updated in the queue head, with min-
imal latency to the system.

For ahost controller, thereis also alinked-list interface. It consists of a periodic frame list and pointersto
transfer descriptors. The period frame list is a schedule of transfers. The frame list points to the data buff-
ersthrough the transfer descriptors. The hardware controller’s PIO registers enable the data structure and
manage the transfers within a USB frame. The period frame list works as a sliding window of host trans-
fersover time. As each transfer is completed, the status information is updated in the frame list.

The i.MX23 has the bandwidth to handle the data buffersin DRAM for both high-speed and full-speed
USB transmissions. However, the queue heads (dQH) must be placed in on-chip RAM. A design limita-
tion on burst size does not allow the queue heads to be placed in DRAM.

8.4 USB UTM Interface

The USB UTM interface on the i.MX23 implements the specification that allows USB controllers to
interface with the USB PHY. Please refer to the USB 2.0 Transceiver Macrocell Interface (UTMI) Speci-
fication, Version 1.05 and UTMI+ Specification, Version 1.0 for additional details:
http://www.intel.com/technol ogy/usb/spec.htm

8.4.1 Digital/Analog Loopback Test Mode

Sincethe UTM hasto operate at high frequencies (480 MHz), it has a capacity to self-test. A pseudo-ran-
dom number generator transmits data to the receive path, and datais compared for validity. In the digital
loopback, the data transfer only residesin the UTM. It checks for sync, EOP, and bit-stuffing generation
and dataintegrity. The analog loopback is the same as the digital loopback, but involves the analog PHY.
This alows for checking of the and full-speed (FS) comparators and transmitters.
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8.5

USB Controller Flowcharts
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Figure 8-2. USB 2.0 Check_USB_Plugged_In Flowchart
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USB High-Speed Host/Device Controller

Clear HW_USBPHY_CTRL_SFTRST
Clear HW_USBPHY_CTRL_CLKGATE

v

Clear HW_USBPHY_PWD

'

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

'

Set HW_CLKCTRL_CPU_DIV_CPU=400

/@PU Clock to 1.2 MHz

'

Set HW_CLKCTRL_GPMI_DIV=400

/@PI\M Clock to 1.2 MHz

v

Set HW_CLKCTRL_XBUS_DIV=20

V@sure XBUS is lower than HBUS

v

Set HW_CLKCTRL_PLLCTRLO_POWER

HW_CLKCTRL_
PLLCTRL1_
LOCK==

Switch to PLL from Crystal

Clear HW_CLKCTRL_CLKSEQ_BYPASS_CPU

'

Set HW_CLKCTRL_XBUS_DIV=1

'

Set HW_CLKCTRL_PLLCTRLO_EN_USB_CLKS

I

Figure 8-3. USB 2.0 USB PHY Startup Flowchart
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8.5.1

8.6
This section includes the programmabl e registers supported in the USB high-speed Host controller core.

8.6.1

USB High-Speed Host/Device Controller

References

USB 2.0 Transceiver Macrocell Interface (UTMI) Specification, Version 1.05, March 2001, Jon
Lueker, Steve McGowan (Editor) Ken Oliver, Dean Warren.
http://www.intel.com

VS Alliance Virtual Component Interface Sandard, Version 2 (OCB 2 2.0), April 2001, On-Chip
Bus Development Working Group. http://www.vsi.org

Universal Serial Bus Specification, Revision 2.0, April 2000, Compaq, Hewlett-Packard, Intel,
Lucent, Microsoft, NEC, Philips. http://www.usb.org

On-The-Go Supplement to the USB 2.0 Specification, Revision 1.0, Dec 2001,
On-The-Go Working Group of the USB-IF. http://www.usb.org

Enhanced Host Controller Interface Specification for Universal Serial Bus, Revision 0.95,
November 2000, Intel Corporation. http://www.intel.com

Universal Serial Bus Specification, Revision 1.1, September 1998, Compaq, Intel, Microsoft,
NEC. http://www.usb.org

AMBA Specification, Revision 2.0, May 1999, ARM Limited. http://www.arm.com

UTMI+ Low Pin Interface (ULPI) Specification, Revision 1.0 February 2004, ULPI Specification
Organization. http://www.ulpi.org

Programmable Registers

Identification Register Description

The Identification Register provides a simple way to determine if the USB-HS USB 2.0 coreis provided
inthe system. The HW_USBCTRL_ID register identifiesthe USB-HS USB 2.0 coreand itsrevision. The
default value of thisregister is OXE241FAQ05.

HW_USBCTRL_ID 0x000

Table 8-1. HW_USBCTRL_ID

3(3(2(212|2|2|212|2|2|2§41(1|1|1}1(1|1|{1]J1|1|0|0J0|0|0O|OJO0O|O0O[0]O
11/0/,9|8}7(6/5(413|2(1({0]9|8|7|6]5|4|3|2)J1(0|9,8}J7|6|5(4]13|2|1|0
Z
Z
14 0 24 < > = > o
w o > [~ (72} =z (72}
> w w o o«
G > 'r
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USB High-Speed Host/Device Controller

Table 8-2. HW_USBCTRL_ID Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:29 | CIVERSION RO [0x7 I[dentifies the Chip Idea product version of the USB-HS
USB 2.0 core.

28:25 | VERSION RO |0x1 Identifies the version of the USB-HS USB 2.0 core
release. (<version>.<revision><tag>)

24:21 | REVISION RO |0x2 Identifies the revision of the USB-HS USB 2.0 core
release. (<version>.<revision><tag>)

20:16 |TAG RO |0x1 Identifies the tag of the USB-HS USB 2.0 core release.
(<version>.<revision><tag>)

15:14 | RSVD1 RO |0x3 Reserved.

13:8 |NID RO |0x3a One's complement version of ID[5:0].

7:6 RSVDO RO | 0x0 Reserved.

5:0 ID RO |0x05 Configuration number. This number is set to 0x05 and
indicates that the peripheral is the USB-HS USB 2.0
core.

DESCRIPTION:

REV/ID

EXAMPLE:

Enpty Exanpl e.

8.6.2 General Hardware Parameters Register Description

The default value of this register is 0x00000015.
HW_USBCTRL_HWGENERAL 0x004

Table 8-3. HW_USBCTRL_HWGENERAL

3(3|2(212|2(|2|212|2|2|2})1|1|1(1§1|1(1|1}|1(1|0|/0]J0|0|0|0J0[|0(0]|O0
1/0/9|8}17|/6|5(4)13|2(1/019(8|7|6]5(4|3(21J1|/0/9|8}J7|6|5|4]13|2|1|0
[a] = (&)
s =| £ | £ 5 ¢t
o o T |m| D

Table 8-4. HW_USBCTRL_HWGENERAL Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:11 [RSVD RO [0x0 Reserved.
10:9 |SM RO | 0x0 PHY Serial Engine Type.

Always 0 = Serial engine not present.
8:6 PHYM RO [0x0 PHY Type.

Always 1 = UTMI.
5:4 PHYW RO | Ox1 Data Interface Width to PHY.

Always 1 = 16 bits.
3 BWT RO | 0x0 Reserved for internal testing.

Always 0.

i.MX23 Applications Processor Reference Manual, Rev. 1
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Table 8-4. HW_USBCTRL_HWGENERAL Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
2:1 CLKC RO |0x2 USB Controller Clocking Method.
Always 2 = Mixed clocked.
0 RT RO |0x1 Reset Type.
Always 1 = Synchronous
DESCRIPTION:

General Hardware Parameters

EXAMPLE:
Enpty Exanpl e.

8.6.3

The default value of this register is 0x10020001.
HW_USBCTRL_HWHOST

Table 8-5. HW_USBCTRL_HWHOST

Host Hardware Parameters Register Description

0x008

3(3|2|2]|2(|2|2|2)2|2|2(|2J1 |1 |1 |1}1({1|{1]|1]1]1 o|jojo|jojojo|0|O
1/0/9(8}7/6|5/4]3|2|1|0]J9|8(|7|6]5|4(3|2]1]|0 716(5|4]13|2|1]|0
o =
w @ S g |o
= £ @ g |z
= = o« Z
Table 8-6. HW_USBCTRL_HWHOST Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:24 [TTPER RO [0x10 Periodic contexts for hub TT.
23:16 | TTASY RO | 0x02 Asynch contexts for hub TT.
15:4 |RSVD RO | 0x0 Reserved.
3:1 NPORT RO | 0x0 Maximum downstream ports minus 1.
0 HC RO |0x1 Host Capabile.
Always 0x1.
DESCRIPTION:

Host hardware params as defined in sys-level/core-config

EXAMPLE:
Enpty Exanpl e.

8.6.4

The default value of this register is 0x0000000B.
HW_USBCTRL_HWDEVICE

Device Hardware Parameters Register Description

0x00c

i.MX23 Applications Processor Reference Manual, Rev. 1
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Table 8-7. HW_USBCTRL_HWDEVICE

3|3(2|2)12|2|2(2}|2|2(2|2}41|1|1|(1}j1|1|{1(1}1}1,0/0jJ0|0jO0Of(O0OJO0O|0|0]|O
1/0/9|8]7|6|5(4]13(2|1|0]9|8|7|6]5|4 211/0(9|8)7|6|5|4]13(2(1]|0
o) o
> u o
7] o a
o o

Table 8-8. HW_USBCTRL_HWDEVICE Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:6 [RSVD RO [0x0 Reserved.
5:1 DEVEP RO | 0x5 Maximum number of endpoints, which is 5.
0 DC RO |0x1 Device Capable.
Always 0x1.
DESCRIPTION:

device hardware params as defined in sys-level/core-config

EXAMPLE:
Enpty Exanpl e.

8.6.5 TX Buffer Hardware Parameters Register Description

The default value of this register is 0x40060910.
HW_USBCTRL_HWTXBUF 0x010

Table 8-9. HW_USBCTRL_HWTXBUF

-
-
Y
-
o
o
o
o
o
o

222222211 |1|1]|1]1 1 0
1/0]9/8,7/6]5|4|3|2]J1|0(9|8)7|6|5|4]3|2|1]|0

—
o
©
-]
NN
=]
(3]
=
W
N

TXLCR
RSVD
TXCHANADD
TXADD

TXBURST

Table 8-10. HW_USBCTRL_HWTXBUF Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31 TXLCR RO | Ox1 Always 0xT.

30:24 |RSVD RO | 0x0 Reserved.

23:16 | TXCHANADD RO | 0x06 Number of address bits for the TX buffer.
15:8 |TXADD RO | 0x09 Always 0x9.

7:0 TXBURST RO |0x10 Burst size for memory-to-TX-buffer transfers.
DESCRIPTION:

tx hardware buf params

i.MX23 Applications Processor Reference Manual, Rev. 1
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EXAMPLE:
Enpty Exanpl e.

8.6.6 RX Buffer Hardware Parameters Register Description

The default value of this register is 0x00000710.
HW_USBCTRL_HWRXBUF 0x014

Table 8-11. HW_USBCTRL_HWRXBUF

3|13(2|2]12|2|2|2)2(2|2|2j1|(1|1|1}j1|1|1]1}1|1|/0|0]J0|0|O0|O0OJO|0O|O0]|0O
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
a %
[a] =) 2
>
7] < 2
4 = %
o'
Table 8-12. HW_USBCTRL_HWRXBUF Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:16 [RSVD RO [0x0 Reserved.
15:8 |RXADD RO | 0x07 Always 0x07.
7:0 RXBURST RO [0x10 Burst size for RX buffer-to-memory transfers.
DESCRIPTION:

rx hardware buf params

EXAMPLE:
Enpty Exanpl e.

8.6.7 General-Purpose Timer 0 Load (Non-EHCI-Compliant) Register
Description
The host/device controller driver can measure time-rel ated activities using thistimer register. Thisregister
isnot part of the standard EHCI controller. Thisregister contains the timer duration or load value. See the
GPTIMEROCTRL (Non-EHCI) for a description of the timer functions.
HW_USBCTRL_GPTIMEROLD 0x080

Table 8-13. HW_USBCTRL_GPTIMEROLD

=y
-y
=y
o
o
o
o

3|13(2|2)2|2|2|2|2(2|2(21(1|1|(1]1]|1]|1 o|ojojojo0j|o
2|1/0]9|8|(7|6]5|4(3|2]1|0|9|8]7|6|5|4

—
)
©
®
~
)
o
=Y
w
w
[\
—
o

RSVDO
GPTLD
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Table 8-14. HW_USBCTRL_GPTIMEROLD Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:24 |RSVDO RO [0x0 Reserved.

23:0 |GPTLD RW | 0x0 General-Purpose Timer Load Value. This field is the
value to be loaded into the GPTCNT countdown timer
on a reset action. This value in this register represents
the time in microseconds minus 1 for the timer
duration.

Example: for a one-millisecond timer, load 1000 Note:
Max value is OXFFFFFF or 16.777215 seconds.
DESCRIPTION:

Genera Purpose Timer #0 L oad Register

EXAMPLE:
Enpty Exanpl e.

8.6.8

General-Purpose Timer 0 Control (Non-EHCI-Compliant) Register
Description

The host/device controller driver can measure time-rel ated activities using thistimer register. Thisregister
isnot part of the standard EHCI controller. Thisregister contains the control for thetimer and adatafield
can be queried to determine the running count value. This timer has granularity on 1 us and can be
programmed to alittle over 16 seconds. There are two modes supported by thistimer, thefirst isa one-shot
and the second is alooped count that isdescribed in the register table below. When the timer counter value
transitions to O, an interrupt can be generated through the use of the timer interruptsin the USBTS and

USBINTR registers.

HW_USBCTRL_GPTIMEROCTRL 0x084

Table 8-15. HW_USBCTRL_GPTIMEROCTRL

- W
o w

N
N

~N DN

N
N

N

2(2(2]1 |1
2|11]0]9

1
7

1
6

1
5

o
o
o
o
o
o

1(1]1]1 0/0jo0]|o0
4|13|2]1|0(9|8]7|6(5|4]13|2|1]|0

-

GPTRUN
GPTRST

RSVDO

GPTMODE || & »

GPTCNT
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Table 8-16. HW_USBCTRL_GPTIMEROCTRL Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

31

GPTRUN

RW

0x0

General-Purpose Timer Run.

This bit enables the general-purpose timer to run.
Setting or clearing this bit will not have an effect on the
GPTCNT except if it stops or starts counting.

STOP = 0 Timer stop.
RUN = 1 Timer run.

30

GPTRST

o=

0x0

General-Purpose Timer Reset.
Writing a 1 to this bit will reload the GPTCNT with the

value in GPTLD.

NOACTION = 0 No action.
LOADCOUNTER = 1 Load counter value.

29:25

RSVDO

RO

0x0

Reserved.

24

GPTMODE

RW

0x0

General-Purpose Timer Mode.

This bit selects between a single timer countdown and
a looped count down. In one-shot mode, the timer will
count down to 0, generate an interrupt, and stop until
the counter is reset by software. In repeat mode, the
timer will count down to 0, generate an interrupt, and

automatically reload the counter to begin again.

ONESHOT = 0 One shot.
REPEAT = 1 Repeat.

23:0

GPTCNT

RO

0x0

General-Purpose Timer Counter.
This field is the value of the running timer.

DESCRIPTION:

Genera Purpose Timer #0 Control Register

EXAMPLE:
Enpty Exanpl e.

8.6.9

General-Purpose Timer 1 Load (Non-EHCI-Compliant) Register

Description
Same as GPTIMEROLD description.

HW_USBCTRL_GPTIMER1LD 0x088

Table 8-17. HW_USBCTRL_GPTIMER1LD

—y
o

2|2
21

2
0

1
9

1

1
7

1
6

1
5

o
o
o
o

11 ojojojojo|o
4|13|2]1|0(9|8]7|6|5|4

-
-
-

»
N
-
o

RSVDO

GPTLD
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Table 8-18. HW_USBCTRL_GPTIMER1LD Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:24 |RSVDO RO [0x0 Reserved.
23:0 |GPTLD RW | 0x0 General-Purpose Timer Load Value. This field is the

value to be loaded into the GPTCNT countdown timer
on a reset action. This value in this register represents
the time in microseconds minus 1 for the timer
duration.

Example: for a one-millisecond timer, load 1000 Note:
Max value is OXFFFFFF or 16.777215 seconds.

DESCRIPTION:
Genera Purpose Timer #1 Load Register

EXAMPLE:
Enpty Exanpl e.

8.6.10 General-Purpose Timer 1 Control (Non-EHCI-Compliant) Register
Description

Same as GPTIMEROCTRL description.
HW_USBCTRL_GPTIMER1CTRL 0x08¢c

Table 8-19. HW_USBCTRL_GPTIMER1CTRL

3 2|2 2(2|2]2|2|2|2)1|1|1|{1)1{1(1(1}j1|1|0|0}J0|0O|0O|O0OjJO(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
w
5\& 8 9 =
T | N = (3]
E = o = [
oo o = o
G|O I} (0]
Table 8-20. HW_USBCTRL_GPTIMER1CTRL Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31 GPTRUN RW | Ox0 General-Purpose Timer Run.

This bit enables the general-purpose timer to run.
Setting or clearing this bit will not have an effect on the
GPTCNT except if it stops or starts counting.

STOP = 0 Timer stop.
RUN = 1 Timer run.

0x0 General-Purpose Timer Reset.
Writing a 1 to this bit will reload the GPTCNT with the

value in GPTLD.

NOACTION = 0 No action.
LOADCOUNTER = 1 Load counter value.

29:25 | RSVDO RO | 0x0 Reserved.

30 GPTRST

o=
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Table 8-20. HW_USBCTRL_GPTIMER1CTRL Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

24 GPTMODE RW | Ox0 General-Purpose Timer Mode.

This bit selects between a single timer countdown and
a looped count down. In one-shot mode, the timer will
count down to 0, generate an interrupt, and stop until
the counter is reset by software. In repeat mode, the
timer will count down to 0, generate an interrupt, and

automatically reload the counter to begin again.

ONESHOT = 0 One shot.
REPEAT = 1 Repeat.

23:0 |GPTCNT RO | 0x0 General-Purpose Timer Counter.
This field is the value of the running timer.

DESCRIPTION:
Genera Purpose Timer #1 Control Register

EXAMPLE:
Enpty Exanpl e.

8.6.11 System Bus Configuration (Non-EHCI-Compliant) Register

Description
Thisregister controlsthe AMBA system bus Master/Slave interfaces.
HW_USBCTRL_SBUSCFG 0x090

Table 8-21. HW_USBCTRL_SBUSCFG

3(3(2|2]2(2|2|2|2|2|2(2]1|1|1|1]1 1
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

-
-
Y
-
o
o
o
o
o
o
o
o
o

RSVD
AHBBRST || = ©

Table 8-22. HW_USBCTRL_SBUSCFG Bit Field Descriptions

BITS LABEL RW RESET DEFINITION
31:3 |RSVD RO [0x00 Reserved.
2:0 AHBBRST RW | 0x0 AMBA AHB BURST.

This field selects the following options for the m_hburst
signal of the AMBA master interface:

U_INCR = 0x0 INCR burst of unspecified length.

S_INCR4 = 0x1 INCR4, non-multiple transfers of INCR4 will be
decomposed into singles.

S_INCRS8 = 0x2 INCR8, non-multiple transfers of INCR8 will be
decomposed into INCR4 or singles.

S_INCR16 = 0x3 INCR16, non-multiple transfers of INCR16 will be
decomposed into INCR8, INCR4 or singles.

RESERVED = 0x4 This value is reserved and should not be used.
U_INCR4 = 0x5 INCR4, non-multiple transfers of INCR4 will be
decomposed into smaller unspecified length bursts.

U_INCR8 = 0x6 INCR8, non-multiple transfers of INCR8 will be
decomposed into smaller unspecified length bursts.

U_INCR16 = 0x7 INCR16, non-multiple transfers of INCR16 will be
decomposed into smaller unspecified length bursts.
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DESCRIPTION:
AHB System Bus Configuration Register

EXAMPLE:
Enpty Exanpl e.

8.6.12 Capability Length and HCI Version (EHCI-Compliant) Register

Description
This register contains the Capability Length and HCI Version Register.
HW_USBCTRL_CAPLENGTH 0x100

Table 8-23. HW_USBCTRL_CAPLENGTH

3|13(2|2]2|2|2|2)2(2|2(2}1|(1|1|(1}j1|1|1]1}J1|1/0/0}JO0|0O|O0O|O0OJO|O|O]|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
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Table 8-24. HW_USBCTRL_CAPLENGTH Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:16 | HCIVERSION RO [0x0100 Contains a BCD encoding of the EHCI revision number
supported by the host controller. The most significant
byte of this register represents a major revision and the
least significant byte is the minor revision.
15:8 |RSVD RO | 0x00 Reserved.
7:0 CAPLENGTH RO | 0x40 Offset to add to register base address at beginning of
the Operational Register.

DESCRIPTION:
Capability Length and HCI Version register

EXAMPLE:
Enpty Exanpl e.

8.6.13 Host Control Structural Parameters (EHCI-Compliant with
Extensions) Register Description

Port-steering logic capabilities are described in this register. The default value of thisregister is
0x00010011.
HW_USBCTRL_HCSPARAMS 0x104
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Table 8-25. HW_USBCTRL_HCSPARAMS
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Table 8-26. HW_USBCTRL_HCSPARAMS Bit Field Descriptions

BITS

LABEL RW RESET

DEFINITION

31:28

RSVD2 RO [0x0

Reserved.

27:24

N_TT RO [0x0

Number of Transaction Translators (N_TT).

Indicates the number of embedded transaction
translators associated with the USB2.0 host controller.
This in a non-EHCI field to support embedded TT.

23:20

N_PTT RO [0x0

Number of Ports per Transaction Translator (N_PTT).
Indicates the number of ports assigned to each
transaction translator within the USB2.0 host controller.
This in a non-EHCI field to support embedded TT.

19:17

RSVD1 RO [0x0

Reserved.

16

Pl RO |0x1

Port Indicators (P INDICATOR).

Indicates whether the ports support port indicator
control. When set to 1, the port status and control
registers include a read/writable field for controlling the
state of the port indicator.

15:12

N_CC RO | 0x0

Number of Companion Controller (N_CC).

Indicates the number of companion controllers
associated with this USB2.0 host controller.

A 0in this field indicates there are no internal
Companion Controllers. Port-ownership hand-off is not
supported.

A value larger than 0 in this field indicates there are
companion USB host controller(s). Port-ownership
hand-offs are supported. High- and Full-speed devices
are supported on the host controller root ports.

N_PCC RO [0x0

Number of Ports per Companion Controller.

Indicates the number of ports supported per internal
Companion Controller. It is used to indicate the port
routing configuration to the system software.

For example, if N_PORTS has a value of 6 and N_CC
has a value of 2 then N_PCC could have a value of 3.
The convention is that the first N_PCC ports are
assumed to be routed to companion controller 1, the
next N_PCC ports to companion controller 2, etc. In
the previous example, the N_PCC could have been 4,
where the first 4 are routed to companion controller 1
and the last two are routed to companion controller 2.
The number in this field must be consistent with
N_PORTS and N_CC.

7:5

RSVDO RO | 0x0

Reserved.
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Table 8-26. HW_USBCTRL_HCSPARAMS Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

4 PPC RO | Ox1 Port Power Control.

Indicates whether the host controller implementation
includes port power control.

A 1 indicates the ports have port power switches.

A 0 indicates the ports do not have port power
switches.

The value of this field affects the functionality of the
Port Power field in each port status and control
register.

3:0 N_PORTS RO | Ox1 Number of downstream ports.

Specifies the number of physical downstream ports
implemented on this host controller. The value of this
field determines how many port registers are
addressable in the Operational Register. Valid values
are in the range of 0x11-OxF. A 0 in this field is
undefined.

DESCRIPTION:
host controller structural params

EXAMPLE:
Enpty Exanpl e.

8.6.14 Host Control Capability Parameters (EHCI-Compliant) Register
Description

This register identifies multiple mode control (time-base bit functionality) addressing capability. The
default value of this register is 0x00000006.
HW_USBCTRL_HCCPARAMS 0x108

Table 8-27. HW_USBCTRL_HCCPARAMS

3(3|2|2)2|2|2(2})2 22|21 |(1|1{1}1|1({1(1|1(1|(0|0]JO0|O0O|O0Of(O0OJO0O|0O|O0]|O

1/0/,9|8}7(6/5(413|2(1({0]9|8|7|6]5|4|3|2)J1(0|9,8}J7|6|5(4]13|2|1|0
7 i 2 3|22
o w o
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Table 8-28. HW_USBCTRL_HCCPARAMS Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION
31:16 [RSVD2 RO [0x0 Reserved.
15:8 |EECP RO | 0x0 EHCI Extended Capabilities Pointer.

Default = 0. This optional field indicates the existence
of a capabilities list.

A value of 0x00 indicates no extended capabilities are
implemented.

A non-zero value in this register indicates the offset in
PCI configuration space of the first EHCI extended
capability. The pointer value must be 0x40 or greater if
implemented to maintain the consistency of the PCI
header defined for this class of device.

7:4 IST RO | 0x0 Isochronous Scheduling Threshold.

Indicates, relative to the current position of the
executing host controller, where software can reliably
update the isochronous schedule.

When bit 7 is 0, the value of the least significant 3 bits
indicates the number of micro-frames a host controller
can hold a set of isochronous data structures (one or
more) before flushing the state.

When bit 7 is a 1, then host software assumes the host
controller may cache an isochronous data structure for
an entire frame.

3 RSVDO RO [0x0 Reserved.
2 ASP RO | Ox1 Asynchronous Schedule Park Capability.
Default = 1.

If this bit is set to a 1, then the host controller supports
the park feature for high-speed queue heads in the
Asynchronous Schedule. The feature can be disabled
or enabled and set to a specific level by using the
Asynchronous Schedule Park Mode Enable and
Asynchronous Schedule Park Mode Count fields in the
USBCMD register.

1 PFL RO | Ox1 Programmable Frame List Flag.

If this bit is set to 0, then the system software must use
a frame list length of 1024 elements with this host
controller. The USBCMD register Frame List Size field
is a read-only register and must be set to 0.

If set to a 1, then the system software can specify and
use a smaller frame list and configure the host
controller via the USBCMD register Frame List Size
field.

The frame list must always be aligned on a 4K page
boundary. This requirement ensures that the frame list
is always physically contiguous.

0 ADC RO | 0x0 64-bit Addressing Capability.

No 64-bit addressing capability is supported.

DESCRIPTION:
host controller capability params

EXAMPLE:
Enpty Exanpl e.
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8.6.15 Device Interface Version Number (Non-EHCI-Compliant) Register

Description

The device controller interface conforms to the two-byte BCD encoding of the interface version number

contained in this register.

HW_USBCTRL_DCIVERSION

0x120

Table 8-29. HW_USBCTRL_DCIVERSION
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Table 8-30. HW_USBCTRL_DCIVERSION Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

31:16 [RSVD RO [0x0 Reserved.

15:0 |DCIVERSION RW | 0x1 Two-byte BCD encoding of the interface version
number.

DESCRIPTION:

device interface version

EXAMPLE:
Enpty Exanpl e.

8.6.16 Device Control Capability Parameters (Non-EHCI-Compliant)
Register Description

These fields describe the overall host/device capability of the controller. The default value of this register

is 0x00000185.

HW_USBCTRL_DCCPARAMS

0x124

Table 8-31. HW_USBCTRL_DCCPARAMS

3|13(2|2]2|2|2|212(2|2(21(1|1|{1]1|1]|1]1 o|o0jojojo0jo0ojojojo0j|o
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Table 8-32. HW_USBCTRL_DCCPARAMS Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

31:9 [RSVD1 RO [0x0 Reserved.

8 HC RO |0x1 Host Capabile.
When this bitis 1, this controller is capable of operating
as an EHCI-compatible USB 2.0 host controller.

7 DC RO |0x1 Device Capable.
When this bitis 1, this controller is capable of operating
as a USB 2.0 device.

6:5 RSVD2 RO | 0x0 Reserved.

4:0 DEN RO | 0x5 Device Endpoint Number.
This field indicates the number of endpoints built into
the device controller, which is 5.

DESCRIPTION:

device controller capability params

EXAMPLE:

Enpty Exanpl e.

8.6.17 USB Command Register Description

The serial bus host/device controller executes the command indicated in thisregister. * Default
Value:0x00080B00 (Host mode), 0x00080000 (Device mode)

HW_USBCTRL_USBCMD

0x140

Table 8-33. HW_USBCTRL_USBCMD

33|22 2 2|2 22|21 (1|1 11|11 ]1 i,0/{0Jj0j0(0O(0OjO|O|O]|O
1/0/9 |8 6|54 2/1/0]9|8|7|6]5(4|3|2]1|0(9|8]7|6|5[|4]3|2|1]|0
] = N -
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Table 8-34. HW_USBCTRL_USBCMD Bit Field Descriptions
BITS LABEL RW RESET DEFINITION
31:24 [RSVD3 RO [0x0 Reserved.
23:16 |ITC RW | 0x8 Interrupt Threshold Control.
Default 0x08.

The system software uses this field to set the
maximum rate at which the host/device controller will
issue interrupts. ITC contains the maximum interrupt
interval measured in micro-frames. Valid values are:
IMM = 0x0 Immediate (no threshold).

1_MICROFRAME = 0x1 1_MICROFRAME.

2_MICROFRAME = 0x2 2_MICROFRAME.

4_MICROFRAME = 0x4 4_MICROFRAME.

8_MICROFRAME = 0x8 8_MICROFRAME.

16_MICROFRAME = 0x10 16_MICROFRAME.

32_MICROFRAME = 0x20 32_MICROFRAME.

64_MICROFRAME = 0x40 64_MICROFRAME.
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Table 8-34. HW_USBCTRL_USBCMD Bit Field Descriptions

BITS LABEL RwW RESET DEFINITION

15 FS2 RW | 0x0 Bit 2 of Frame List Size field. See definition of bit FSO
for the complete definition.

14 ATDTW RW | 0x0 Add dTD TripWire (device mode only).

This bit is used as a semaphore to ensure the proper
addition of a new dTD to an active (primed) endpoint's
linked list. This bit is set and cleared by software. This
bit shall also be cleared by hardware when is state
machine is hazard region for which adding a dTD to a
primed endpoint may go unrecognized.

13 SUTW RW | 0x0 Setup TripWire (device mode only).

This bit is used as a semaphore to ensure that the
setup data payload of 8 bytes is extracted from a QH
by the DCD without being corrupted. If the setup
lockout mode is off (See USBMODE) then there exists
a hazard when new setup data arrives while the DCD
is copying the setup data payload from the QH for a
previous setup packet. This bit is set and cleared by
software and will be cleared by hardware when a
hazard exists.

12 RSVD2 RO |0x0 Reserved.
11 ASPE RW | 0x0 Asynchronous Schedule Park Mode Enable
(OPTIONAL).

This bit defaults to 0x1. Software uses this bit to enable
or disable Park mode.

When this bit is 1, Park mode is enabled.

When this bit is a 0, Park mode is disabled.

This field is set to 1 in host mode; 0 in device mode.

10 RSVD1 RO | 0x0 Reserved.
9:8 ASP RW | 0x0 Asynchronous Schedule Park Mode Count
(OPTIONAL).

This field defaults to 0x3 and is R/W. It contains a
count of the number of successive transactions the
host controller is allowed to execute from a high-speed
queue head on the Asynchronous schedule before
continuing traversal of the Asynchronous schedule.
See Section 4.10.3.2 of the EHCI specification for full
operational details.

Valid values are 0x1-0x3. Software must not write a 0
to this bit as this will result in undefined behavior. This
field is set to 0x3 in host mode; 0x0 in device mode.

7 LR RW | 0x0 Light Host/Device Controller Reset (OPTIONAL).

Not Implemented. This field will always be 0.
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Table 8-34. HW_USBCTRL_USBCMD Bit Field Descriptions

BITS

LABEL

RW

RESET

DEFINITION

6 1AA

RW

0x0

Interrupt on Async Advance Doorbell.

This bit is used as a doorbell by software to tell the
host controller to issue an interrupt the next time it
advances asynchronous schedule. Software must
write a 1 to this bit to ring the doorbell. When the host
controller has evicted all appropriate cached schedule
states, it sets the Interrupt on Async Advance status bit
in the USBSTS register. If the Interrupt on Sync
Advance Enable bit in the USBINTR register is 1, then
the host controller will assert an interrupt at the next
interrupt threshold. The host controller sets this bit to 0
after it has set the Interrupt on Sync Advance status bit
in the USBSTS register to 1. Software should not write
a 1 to this bit when the asynchronous schedule is
inactive. Doing so will yield undefined results. This bit
is only used in host mode. Writing a 1 to this bit when
device mode is selected will have undefined results.

5 ASE

RwW

0x0

Asynchronous Schedule Enable.

Default 0.

This bit controls whether the host controller skips
processing the Asynchronous Schedule.

0 = Do not process the Asynchronous Schedule.

1 = Use the ASYNCLISTADDR register to access the
Asynchronous Schedule.

Only the host controller uses this bit.

4 PSE

RwW

0x0

Periodic Schedule Enable.

Default Ob.

This bit controls whether the host controller skips
processing the Periodic Schedule.

0 = Do not process the Periodic Schedule

1 = Use the PERIODICLISTBASE register to access
the Periodic Schedule.

Only the host controller uses this bit.

3 FS1

RwW

0x0

Bit 1 of Frame List Size field. See definition of bit FSO
for the complete definition.

2 FSO

RwW

0x0

Bit 0 of Frame List Size field.

The Frame List Size field (FS2, FS1, FS0) specifies
the size of the frame list that controls which bits in the
Frame Index Register should be used for the Frame
List Current index. Note that this field is made up from
USBCMD bits 15, 3 and 2. Default is 000b.

000b = 1024 ELEMENTS (4096 bytes) Default value.
001b =512_ELEMENTS (2048 bytes).

010b = 256_ELEMENTS (1024 bytes).

011b = 128_ELEMENTS (512 bytes).

100b = 64_ELEMENTS (256 bytes).

101b = 32_ELEMENTS (128 bytes).

110b = 16_ELEMENTS (64 bytes).

111b = 8_ELEMENTS (32 bytes).

Only the host controller uses this field.
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Table 8-34. HW_USBCTRL_USBCMD Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

1 RST RW | 0x0 Controller Reset (RESET).

Software uses this bit to reset the controller. This bit is
set to 0 by the Host/Device Controller when the reset
process is complete. Software cannot terminate the
reset process early by writing a 0 to this register.

Host Controller: When software writes a 1 to this bit,
the Host Controller resets its internal pipelines, timers,
counters, state machines etc. to their initial value. Any
transaction currently in progress on USB is
immediately terminated. A USB reset is not driven on
downstream ports. Software should not set this bit to a
1 when the HCHalted bit in the USBSTS registeris a 0.
Attempting to reset an actively running host controller
will result in undefined behavior.

Device Controller: When software writes a 1 to this bit,
the Device Controller resets its internal pipelines,
timers, counters, state machines etc. to their initial
value. Writing a 1 to this bit when the device is in the
attached state is not recommended, since the effect on
an attached host is undefined. In order to ensure that
the device is not in an attached state before initiating a
device controller reset, all primed endpoints should be
flushed and the USBCMD Run/Stop bit should be set
to 0.

0 RS RW | 0x0 Run/Stop (RS).

Default 0.

1 = Run.

0 = Stop.

Host Controller: When set to a 1, the Host Controller
proceeds with the execution of the schedule. The Host
Controller continues execution as long as this bit is set
to a 1. When this bit is set to 0, the Host Controller
completes the current transaction on the USB and then
halts. The HC Halted bit in the status register indicates
when the Host Controller has finished the transaction
and has entered the stopped state. Software should
not write a 1 to this field unless the host controller is in
the Halted state (i.e., HCHalted in the USBSTS
registerisa 1).

Device Controller: Writing a 1 to this bit will cause the
device controller to enable a pullup on D+ and initiate
an attach event. This control bit is not directly
connected to the pullup enable, as the pullup will
become disabled upon transitioning into high-speed
mode. Software should use this bit to prevent an attach
event before the device controller has been properly
initialized. Writing a 0 to this will cause a detach event.

DESCRIPTION:
command

EXAMPLE:
Enpty Exanpl e.
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8.6.18 USB Status Register Description

This register indicates various states of the Host/Device Controller and any pending interrupts. This

register does not indicate status resulting from atransaction on the seria bus. Software clears certain bits
inthisregister by writing a1 to them. * Default Value:0x00001000 (Host mode), 0x00000000 (Device

mode)
HW_USBCTRL_USBSTS 0x144
Table 8-35. HW_USBCTRL_USBSTS
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8 a 8|z Jlz|8|z|a
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Table 8-36. HW_USBCTRL_USBSTS Bit Field Descriptions
BITS LABEL RwW RESET DEFINITION
31:26 | RSVD5 RO [0x0 Reserved.
25 T RW | 0x0 General-Purpose Timer Interrupt 1 (GPTINT1).
This bit is set when the counter in the
GPTIMER1CTRL (Non-EHCI) register transitions to 0.
Writing a 1 to this bit will clear it.
24 TIO RW | 0x0 General-Purpose Timer Interrupt 0 (GPTINTO).
This bit is set when the counter in the
GPTIMEROCTRL (Non-EHCI) register transitions to O.
Writing a 1 to this bit will clear it.
23:20 | RSVD4 RO | 0x0 Reserved.
19 UPI RW | 0x0 USB Host Periodic Interrupt (USBHSTPERINT).

This bit is set by the Host Controller when the cause of
an interrupt is a completion of a USB transaction
where the Transfer Descriptor (TD) has an interrupt on
complete (IOC) bit set and the TD was from the
periodic schedule.

This bit is also set by the Host Controller when a short
packet is detected AND the packet is on the periodic
schedule. A short packet is when the actual number of
bytes received was less than the expected number of
bytes.

This bit is not used by the device controller and will
always be 0.
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Table 8-36. HW_USBCTRL_USBSTS Bit Field Descriptions

BITS LABEL RW RESET DEFINITION

18 UAI RW | 0x0 USB Host Asynchronous Interrupt
(USBHSTASYNCINT).

This bit is set by the Host C