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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. Nolicense, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.

5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.

6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home
electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document.

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

12. ltis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
WWW.renesas.com www.renesas.com/contact/
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage
notes on the products covered by this document, refer to the relevant sections of the document as well as any technical updates that have
been issued for the products.

1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor devices must not be
touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.

2. Processing at power-on
The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LS| are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the
level at which resetting is specified.

3. Input of signal during power-off state
Do not input signals or an 1/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal elements.
Follow the guideline for input signal during power-off state as described in your product documentation.

4. Handling of unused pins
Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal
become possible.

5. Clock signals
After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal produced
with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.

6. Voltage application waveform at input pin
Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V, (Max.)
and V| (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the input level
is fixed, and also in the transition period when the input level passes through the area between V,_(Max.) and V| (Min.).

7. Prohibition of access to reserved addresses
Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these
addresses as the correct operation of the LS| is not guaranteed.

8. Differences between products
Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-
evaluation test for the given product.



How to Use This Man

1. Objective and Target Users

ual

This manual was written to explain the hardware functions and electrical characteristics of this LSI to the target

users, i.e. those who will be using this LSI in the design of application systems. Target users are expected to

understand the fundamentals of electrical circuits, logic circuits, and microcomputers.

This manual is organized in the following items: an overview of the product, descriptions of the CPU, system

control functions, and peripheral functions, electrical characteristics of the device, and usage notes.

When designing an application system that includes this LSI, take all points to note into account.
Points to note are given in their contexts and at the final part of each section, and in the section giving usage notes.

The list of revisions is a summary of major points of revision or addition for earlier versions. It does not cover all
revised items. For details on the revised points, see the actual locations in the manual.

The following documents have been prepared for the EC-1. Before using any of the documents, please visit our web

site to verify that you have the most up-to-date available version of the document.

Document Type

Contents

Document Title

Document No.

Technical Update

document, etc.

Data Sheet Overview of hardware and electrical characteristics | — —
User’s manual: Hardware specifications (pin assignments, memory | EC-1 This User’s
Hardware maps, peripheral specifications, electrical User’s manual: manual
characteristics, and timing charts) and descriptions | Hardware
of operation
User’'s manual: Please find this information from the Arm® Ltd. home page.
Software
Application Note | Examples of applications and sample programs — —
Renesas Preliminary report on the specifications of a product, | — —




2. Description of Registers

Each register description includes a bit chart, illustrating the arrangement of bits, and a table of bits, describing the

meanings of the bit settings. The standard format and notation for bit charts and tables are described below.

XXX ... Register

Address(es): xxxx xxxxxh

b7 b6 b5 b4 b3 b2 b1 b0
— ... [1:0] .4 — — — .0
Value after reset: X 0 0 0 0 0 0 0
x: Undefined
Bit Symbol Bit Name Description R/IW (1)
b0 ..0 ... Bit 0:...... 3) GIW 7
) 1( Setting prohibitea)/
b3tob1 — (Reserved )/ The read value is 0. The write value should be 0. R/W
b4 .. 4 ... Bit 0:...... R
1
b6, b5  ...[1:0] ... Bit 00: ... (3) R/(W)*
01:......
(Settings other than above are prohibiteﬂ}
b7 — Reserved The read value is undefined. Writing to this bit has no effect. R
(1) R/W:  The bit or field is readable and writable.

R/(W): The bit or field is readable and writable. However, writing to this bit or field has some
limitations. For details on the limitations, see the description or notes of respective registers.
R: The bit or field is readable. Writing to this bit or field has no effect.

(2) Reserved. Make sure to use the specified value when writing to this bit or field; otherwise, the correct

operation is not guaranteed.

(3) Setting prohibited. The correct operation is not guaranteed if such a setting is performed.




. List of Abbreviations and Acronyms

Abbreviation Full Form
bps bits per second
CRC Cyclic Redundancy Check
DMA Direct Memory Access
DMAC Direct Memory Access Controller
Hi-Z High Impedance
I/0 Input/Output
LSB Least Significant Bit
MSB Most Significant Bit
NC Non-Connect
PLL Phase Locked Loop
PWM Pulse Width Modulation
UART Universal Asynchronous Receiver/Transmitter

. Description of the Access Size

Access size:

8 bits = Byte

16 bits = Word

32 bits = Longword

All trademarks and registered trademarks are the property of their respective owners.
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150 MHz, MCU with Arm® Cortex®-R4, on-chip FPU, 249 DMIPS, EtherCAT, USB 2.0 high-speed, CAN,
various communications interfaces such as an SPI multi-I/O bus controller, and safety functions

Features
] On-chlp 32-bit Arm Cortex-R4 processor

High-speed realtime control with maximum operating frequency of

150 MHz

Capable of 249 DMIPS

On-chip 32-bit Arm Cortex-R4 (revision r1p4)

Tightly coupled memory (TCM) with ECC: 512 Kbytes/32 Kbytes

Instruction cache/data cache with ECC: 8 Kbytes per cache

High-speed interrupt

The FPU supports addition, subtraction, multiplication, division,

multiply-and-accumulate, and square-root operations at single-

precision and double-precision.

e Harvard architecture with 8-stage pipeline

e Supports the memory protection unit (MPU)

e Arm CoreSight architecture, includes support for debugging
through JTAG and SWD interfaces

= Low power consumption
e Standby mode, and module stop function

m Data transfer
e DMACAa: 16 channels x 2 units

m Event link controller
e Module operations can be started by event signals rather than by

interrupt handlers.
e Linked operation of modules is available even while the CPU is in
the sleep state.

m Reset and power supply voltage control
e Three reset sources including a pin reset

e Dual power-voltage configuration: 3.3 V (I/O unit), 1.2 V
(internal)

m Clock functions
e Oscillator input frequency: 25 MHz

e CPU clock frequency: 150 MHz
e Low-speed on-chip oscillator (LOCO): 240 kHz

= Independent watchdog timer
e Operated by a clock signal obtained by frequency-dividing the

clock signal from the low-speed on-chip oscillator: Up to 120 kHz

n Safety functions
Register write protection, input clock oscillation stop detection,

CRC, and IWDTa

e An error control module is incorporated to generate a pin signal
output, interrupt, or internal reset in response to errors originating
in the various modules.

PLBGO196GA-B  12x12mm, 0.8-mm pitch

m Various communications interfaces

EtherCAT slave controller: 2 ports

USB 2.0 high-speed host/function : 1 channel

CAN (compliant with ISO11898-1): 1 channel

SCIFA with 16-byte transmission and reception FIFOs: 5 channels
I12C bus interface: 1 channel for transfer at up to 400 kbps

RSPIa: 2 channels

SPIBSC: Provides a single interface for multi-I/O compatible
serial flash memory

m 8 extended-function timers
e 16-bit CMT (6 channels), 32-bit CMTW (2 channels)

m General-purpose I/O ports
e 5-V tolerance, open drain, input pull-up

m Multi-function pin controller

e  The locations of input/output functions for peripheral modules are
selectable from among multiple pins.

m Operating temperature range*1
e  Tj=-40°C to +125°C
Tj: Junction temperature

Note 1. When the operating temperature (junction temperature) is 110°C or higher, refer to the precautions regarding the high-temperature operation on

the EC-1 (RO1AN3998).
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EC-1 1. Overview

1. Overview

1.1 Outline of Specifications

This LSI circuit is a high-performance industrial MCU equipped with the Arm® Cortex®-R4 processor with FPU, and
incorporating integrated peripheral functions necessary for system configuration. Table 1.1 lists the specifications in
outline, and Table 1.2 gives a list of functions.

Table 1.1 Outline of Specifications (1/ 3)

Classification = Module/Function Description

CPU Central processing unit e Operating frequency
(Cortex-R4) 196-pin FBGA:150 MHz
32-bit CPU Cortex-R4 designed by Arm (core revision r1p4)
Address space: 4 Gbytes
Instruction cache: 8 Kbytes (with ECC)
Data cache: 8 Kbytes (with ECC)
Tightly coupled memory (TCM)
ATCM: 512 Kbytes (with ECC)
BTCM: 32 Kbytes (with ECC)
Instruction set: Arm v7-R architecture, so support includes Thumb® and Thumb-2
Data arrangement
Instructions: Little endian
Data: Little endian
Memory protection unit (MPU)

FPU Supports addition, subtraction, multiplication, division, multiply-and-accumulate, and
ortex-| square-root operations at single- and double-precision.

Cortex-R4 t ti t singl d doubl isi

Registers

32-bit single-word registers: 32 bits x 32

(can be used as 16 double-word registers: 64 bits x 16)

Operating modes SPI boot mode (for booting up from serial flash memory)

Clock Clock generation circuit e The input clock can be selected from an external resonator.
Detection of input clock oscillation stopping

The following clocks are generated.

CPU clock:150 MHz (fixed)

System clock: 150 MHz (fixed)

High-speed peripheral module clock: 150 MHz (fixed)
Low-speed peripheral module clock: 75 MHz (fixed)
Low-speed on-chip oscillator: 240 kHz (fixed)

Reset RES# pin reset, error control module (ECM) reset, software reset

Low power Low power consumption e Standby mode (Cortex-R4)
¢ Module stop function

Interrupt Cortex-R4 ¢ Peripheral function interrupts: 87
vector interrupt o External interrupts: 15 sources
controller (VIC) (NMI, IRQO to IRQ4, IRQ6, IRQ7, IRQY, IRQ11 to IRQ14, ETHO_INT, ETH1_INT)
¢ Non-maskable interrupts: 2 sources
» Sixteen levels specifiable for the order of priority

Data transfer Direct memory access e 2 units (16 channels for unit 0, 16 channels for unit 1)
controller (DMACAa) ¢ Transfer modes: Single transfer mode and block transfer mode
o Transfer size
Unit 0: 1/2/4/16/32/64 bytes
Unit 1: 1/2/4/16 bytes
o Activation sources: External interrupts, on-chip peripheral module requests, and
software requests

1/0 ports General-purpose ¢ 196-pin FBGA
1/0 ports I/0 pins: 115
Input pins: 8
Pull-up/pull-down resistors: 115
5-V tolerance: 5

Event link controller (ELC) ¢ Event signals can be interlinked with the operation of modules.
e In particular, the operation of timer modules can be started by input event signals.
¢ Event-linked operation of signals of ports B and E is to be possible.
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1. Overview

Table 1.1 Outline of Specifications (2 / 3)

Classification Module/Function

Description

Multi-function pin controller (MPC)

The locations of input/output functions are selectable from among multiple pins.

Timer Compare match timer
(CMT)

(16 bits x 2 channels) x 3 units

Select from among four counter-input clock signals for each channel (with maximum
operating frequency of 75 MHz)

Event linking by the ELC (channel 1 of unit 0 only)

Compare match timer W
(CMTW)

(32 bits x 1 channel) x 2 units

Compare-match, input-capture input, and output-comparison output are available.
Select from among four counter-input clock signals for each channel (with maximum
operating frequency of 75 MHz)

Interrupt requests can be output in response to compare-match, input-capture, and
output-comparison events.

Digital noise filter function for signals on the input capture pins

Event linking by the ELC

Watchdog timer (WDTA)

14 bits x 1 channel

» Select from among six counter-input clock signals for each channel (with maximum

operating frequency of 75 MHz)

Independent watchdog
timer (IWDTa)

14 bits x 1 channel

Counter-input clock: Low-speed on-chip oscillator (LOCO)/2

Dedicated clock/1, dedicated clock/16, dedicated clock/32, dedicated clock/64,
dedicated clock/128, dedicated clock/256 (with maximum operating frequency of 120
kHz)

Communication EtherCAT Slave
function Controller (ESC)*1

¢ 1 channel (2 ports)

EtherCAT Slave Controller IP core (made by Beckhoff Automation GmbH) implemented

USB 2.0 HS host/
function module

1 port

Compliance with the USB 2.0 specification
Transfer rate

High speed (480 Mbps), full speed (12 Mbps)
Communications buffer

Incorporates 1 Kbyte of RAM for host mode
Incorporates 8 Kbytes of RAM for function mode

Serial communication
interface with FIFO
(SCIFA)

5 channels

Serial communications modes: Asynchronous, clock synchronous*?

On-chip baud rate generator allows selection of the desired bit rate

Choice of LSB-first or MSB-first transfer

Both the transmission and reception sections are equipped with 16-byte FIFO buffers,
allowing continuous transmission and reception.

Bit rate modulation

I2C bus interface (RIICa)

1 channel

Supports 12C bus format
Supports the multi-master
Max. transfer rate: 400 kbps

CAN module (RSCAN)

1 channel

Compliance with the ISO11898-1 specification (standard frame and extended frame)
Message buffers

Max. 64 x 1 channel of receive message buffers

16 transmit message buffers per channel

Max. transfer rate: 1 Mbps
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1. Overview

Table 1.1 Outline of Specifications (3 / 3)

Classification Module/Function

Description

Communication  Serial peripheral
function interface (RSPla)

e 2 channels

¢ RSPI transfer facility

Using the MOSI (master out slave in), MISO (master in slave out), SSL (slave select),
and RSPCK (RSPI clock) signals enables serial transfer through SPI operation (four
lines) or clock-synchronous operation (three lines)

Capable of handling serial transfer as a master or slave

Data formats

Switching between MSB first and LSB first

The number of bits in each transfer can be changed to any number of bits from 8 to 16,
or 20, 24, or 32 bits.

128-bit buffers for transmission and reception

Up to four frames can be transmitted or received in a single transfer operation (with
each frame having up to 32 bits)

Buffered structure

Double buffers for both transmission and reception

RSPCK can be stopped automatically with the receive buffer full for master reception
Event linking by the ELC

SPI multi I/0 bus
controller (SPIBSC)

¢ 1 channel

One serial flash memory with multiple 1/0 bus sizes (single/dual/quad) can be
connected.

o External address space read mode (built-in read cache)

¢ SPI operating mode

¢ Clock polarity and clock phase can be selected.

o Maximum transfer rate: 300 Mbps (for quad)

Safety Register write protection  Protects important registers from being overwritten for in case a program runs out of
function control.
CRC calculator (CRC) ¢ CRC code generation for arbitrary amounts of data in 8-, 16-, or 32-bit units

o Select any of four generating polynomials:
X324+ X26 + X23 + X22 + X16 + X124+ XM + X100+ X8+ X7 + X5+ X4 + X2+ X +1 (32-
Ethernet),
X16 + X12 + X5 + 1 (16-CCITT),
X8 + X4 + X3 + X2 + 1 (8-SAEJ1850),
X8 + X5 + X3 + X2 + X + 1 (8-0x2F)

Input clock oscillation
stop function

Input clock oscillation stop detection: Available

Clock monitor circuit

Monitors the abnormal output clock frequency from the PLL circuit or low-speed on-chip

(CLMA) oscillator.
Error control module o Generates an interrupt, internal reset, or error output for the error signal input from each
(ECM) module.

¢ Time-out function
o The error control is duplicated in the master and the checker.

Power supply voltage

VDD = PLLVDDO = PLLVDD1 = DVDD_USB =1.14t0 1.26 V
VCCQ33 =VDD33_USB=3.0t0 3.6V

Operating temperature*3

Tj=-40 to +125°C

Package

196-pin FBGA: 12 x 12 mm, 0.8-mm pitch PLBG0196GA-B

Debugging interface

o CoreSight architecture designed by Arm
» Debugging function by the JTAG/SWD interface, and trace function by the trace port/
SWV interface

Note 1. EtherCAT is a registered trademark of Beckhoff Automation GmbH, Germany.

Note 2. Channels 3 and 4 are used only in asynchronous mode.

Note 3. When the operating temperature (junction temperature) is 110°C or higher, refer to the precautions regarding the high-
temperature operation on the EC-1(R0O1AN3998).
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1. Overview

Table 1.2 List of Functions
EC-1
Module/Function 196 Pins
Interrupt External interrupt NMI, IRQO to 4, IRQ6, IRQ7, IRQY, IRQ11 to
IRQ14, ETHO_INT, ETH1_INT
DMA DMA controller (DMACAa) chO0 to ch31
Timers Compare match timer (CMT) chO to ch5
Compare match timer W (CMTW) ch0, ch1
Watchdog timer (WDTA) ch0
Independent watchdog timer (IWDTa) Available
Communication | EtherCAT slave controller (ESC) 2 ports
function USB 2.0 HS host/function module (USB) ch0
Serial communications interface with FIFO (SCIFA) chO to ch4*1
I2C bus interface (RIICa) ch1
Serial peripheral interface (RSPla) ch0, ch1
CAN module (RSCAN) ch1
SPI multi 1/0 bus controller (SPIBSC) ch0
CRC calculator (CRC) Available
Clock monitor circuit (CLMA) Available
Event link controller (ELC) Available

Note 1. Channels 3 and 4 are used only in asynchronous mode.
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1.2 List of Products

Table 1.3 is a list of products.

Table 1.3 List of Products

Part No. Package CPU Operating Frequency (max.)
R9A06G043GBG 196 pins (PLBG0196GA-B) Cortex-R4 150 MHz
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1.3 Block Diagram

Figure 1.1 shows a block diagram of a 196-pin device.

j| ELC |
.
| SCIFA x 5 channels* CMT x 2 channels (unit 0)
| RSPla x 2 channels |C ) CMT x 2 channels (unit 1)
EsC I N I CMT x 2 channels (unit 2) Port 4
o
had B, CMTW x 1 channel (unit 0)
Port 5
% T CMTW x 1 channel (unit 1)
:
~ ol WDTAx1ch
—{ pwacaax s |
channels Q:| IWDTa
[ (unit0) &
Port 8
E) >| RIIC x 1 channel |
—{ B chameis | |
q  (unit1) >| RSCAN x 1 channel |
N
- ¥ﬁ§ — CRC | Port A
©
«tpot [~ —| CLMA | Port B
Cg v:| ECM | Port C
2
Cortex-R4
vIC P
MPU | [ el
L
E Port G
TCM 8
£
generation
circuit ~
ESC: EtherCAT slave controller CMT: Compare match timer
DMACAa: DMA controller CMTW: Compare match timer W
SPIBSC: SPI multi I/O bus controller RIICa: 12C bus interface
WDTA: Watchdog timer RSCAN: CAN module
IWDTa: Independent watchdog timer CRC: CRC (cyclic redundancy check) calculator
SCIFA: Serial communication interface with FIFO CLMA: Clock monitor circuit
RSPIla: Serial peripheral interface ECM: Error control module
USB: USB 2.0 HS host/function module
VIC: Vector interrupt controller
MPU: Memory protection unit
ELC: Event link controller Note: Channels 3 and 4 are used only in asynchronous mode.
Figure 1.1 Block Diagram
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14 Pin Functions

Table 1.4 lists the pin functions.

Table 1.4 Pin Functions (1/3)
Classifications Pin Name 110 Description
Power supply VDD Input Power supply pin. Connect this pin to the system power supply.
VSS Input Ground pin. Connect this pin to the system power supply (0 V).
VCCQ33 Input Power supply pin for I/O pin
PLLVDDO, PLLVDD1 Input Power supply pins for the on-chip PLL oscillator
PLLVSSO, PLLVSS1 Input Ground pins for the on-chip PLL oscillator. Connect these pins to
the system power supply (0 V).
Clock XTAL Qutput Connected to a crystal resonator.
EXTAL Input
CLKOUT25MO, Output Output the external clock for EtherCAT PHY.
CLKOUT25M1
System control RES# Input Reset signal input pin. This LSI enters the reset state when this
signal goes low.
BSCANP Input Inputs the boundary scan enable signal. Boundary scan is enabled
when this pin goes high. When not used, it should be driven low.
ERROROUT# Output Outputs the error signal from the error control module (ECM).
RSTOUT# Output Outputs the reset signal externally.
Debugging interface TRST# Input Test reset pin for on-chip emulator
TMS 1/0 Test mode select pin for on-chip emulator
TDI Input Test data input pin for on-chip emulator
TDO Output Test data output pin for on-chip emulator
TCK Input Test clock pin for on-chip emulator
TRACECLK Output Outputs the clock for synchronization with the trace data.
TRACECTL Output Outputs the enable signal for trace control.
TRACEDATAO to Output Output the trace data.
TRACEDATA7
Interrupt NMI Input Inputs the non-maskable interrupt request signal.
IRQO to IRQ4, IRQS6, Input Input the external interrupt request signal.
IRQ7, IRQY, IRQ11 to
IRQ14
ETHO_INT, ETH1_INT Input Input the EtherCAT PHY interrupt request signal.
Compare match timer W TICO to TIC3 Input CMTW input capture input pins
(CMTW) TOCO to TOC3 Output CMTW output compare output pins
Serial communication SCKO to SCK2 1/0 Clock 1/O pins
interface with FIFO -
(SCIFA) RXDO to RXD4 Input Input the receive data.
TXDO to TXD4 Output Output the transmit data.
CTSO# to CTS2# 110 Hardware flow control input (transmission enable signal)/general
output
RTSO# to RTS2# Output Hardware flow control output (transmission request signal)/general
output
I2C bus interface (RIICa)  SCL1 110 Clock 1/O pin. The bus can be directly driven by the N-channel
open drain.
SDA1 /0 Data I/O pin. The bus can be directly driven by the N-channel open
drain.
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Table 1.4 Pin Functions (2/3)

Classifications Pin Name 110 Description
EtherCAT slave controller ETHO_TXC, ETH1_TXC Input Transmission clock input pins
(ESC) ETHO_TXEN, Output Output the transmission enable signal.
ETH1_TXEN
ETHO_TXDO to 3, Output Output the transmission data signal.
ETH1_TXDOto 3
ETHO_RXC, ETH1_RXC Input Receive clock input pins
ETHO_RXDV, Input Input the receive data enable signal.
ETH1_RXDV
ETHO_RXER, Input Input the receive data error signal.
ETH1_RXER
ETHO_RXDO to 3, Input Input the receive data signal.
ETH1_RXDO to 3
ETH_MDC Output Output the management interface clock.
ETH_MDIO /10 Management data signal 1/0 pin
PHYLINKO, Input Input the PHY Link signal.
PHYLINK1
PHYRESETOUT# Output Output the PHY RESET signal
CATLEDRUN Output Outputs the EtherCAT RUN LED signal.
CATIRQ Output Outputs the EtherCAT IRQ signal.
CATLEDSTER Output Outputs the EtherCAT Dual-color state LED signal.
CATLEDERR Output Outputs the EtherCAT error LED signal.
CATLINKACTO, Output Output the EtherCAT link/activity LED signal.
CATLINKACT1
CATSYNCO, CATSYNC1  Output Output the EtherCAT SYNC signal.
CATLATCHO Input Input the EtherCAT LATCH signal.
CATLATCH1 Input Input the EtherCAT LATCH signal.
CATI2CCLK Output Outputs the EtherCAT EEPROM I2C clock signal.
CATI2CDATA 1/0 Inputs/outputs the EtherCAT EEPROM I2C data signal.
USB 2.0 host/function VDD33_USB Input Power supply input pin for USB
module VSS_USB Input Ground input pin for USB
DVDD_USB Input Digital power supply input pin for USB
USB_RREF Input Reference current input pin for USB. Connect this pin to the
VSS_USB pin via 200Q (+1%).
USB_DP 1/0 USB bus D+ data I/O pin
USB_DM 1/0 USB bus D- data I/O pin
USB_VBUSEN Output Outputs the VBUS power enable signal for USB.
USB_OVRCUR Input Inputs the overcurrent signal for USB.
USB_VBUSIN Input USB cable connection/disconnection detection input pin
CAN module (RSCAN) CRXD1 Input Receive data input pin
CTXD1 Output Transmit data output pin
Serial peripheral interface RSPCKO0, RSPCK1 1/0 Clock /O pins
(RSPla) MOSI0, MOSI1 110 Master transmit data 1/O pins
MISO0, MISO1 110 Slave transmit data I/O pins
SSL00, SSL10 1/0 Slave select signal 1/O pins
SSL01, SSL02, SSL03, Output Slave select signal output pins
SSL11
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Table 1.4 Pin Functions (3/3)

Classifications Pin Name 110 Description

SPI multi /0O bus SPBCLK Output Clock output pin

controller (SPIBSC) SPBSSL Qutput Slave select signal output pin
SPBMO/SPBIOO 1/O Master transmit data/data O 1/O pin
SPBMI/SPBIO1 1/0 Master input data/data 1 1/0 pin
SPBIO2, SPBIO3 1/0 Data 2, data 3 I/O pins

1/0 ports P00 1/0 1-bit I/O pin
P10, P12, P16, P17 110 4-bit I/O pins
P20 to P23, P25to P27  1/O 7-bit 1/0 pins
P33 to P35 1/O 3-bit I/0 pins
P40, P42, P44 1/O 3-bit I/0 pins
P50 to P54, P56 1/10 6-bit 1/0 pins
P60 to P66 110 7-bit 1/0 pins
P70 to P77 110 8-bit I/0 pins
P80 to P87 11O 8-bit 1/0 pins
P90 to P97 1/O 8-bit 1/0 pins
PAO to PA7 1/O 8-bit 1/0 pins
PBO to PB7 1/0 8-bit I/0 pins
PCO0 to PC7 Input 8-bit input pins
PD5 to PD7 110 3-bit I/0 pins
PF5 to PF7 110 3-bit I/0 pins
PG2 to PG6 1/0 5-bit 1/0 pins
PJO to PJ7 1/O 8-bit 1/0 pins
PM1 to PM7 1/0 7-bit 1/0 pins
PR1 1/0 1-bit 1/0 pin
PSO0 to PS7 1/0 8-bit 1/0 pins
PU7 110 1-bit /O pin

Others ICO Input Connect to VSS via a resistor (pull-down)
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1.5 Pin Assignments

Figure 1.2 show the pin arrangement. Table 1.5 show the pin assignments.

Table 1.6 show the lists of pin functions.

1 2 3 4 5 6 7 8 9 10 1" 12 13 14
A VSS PC2 PJ2 PF7 PB5 PB2 PC1 PF5 PD6 P56 P51 ICO ICO VSS A
B PJ7 PJ4 PJ3 PJ1 PB6 PB1 PB7 P87 PD5 P53 I1CO ICO P16 P97 B
C P83 PJ5 PC3 PJO PB4 PBO PF6 PD7 P54 VCCQ3 | vCcaQs | P17 P96 P95 C
3 3
D P84 P81 PJ6 VCCQ3 | PB3 PCO P86 P52 P50 VSS VSS PA7 P94 P12 D
3
E TRST# P85 P82 P80 VCCQ3 | VDD VDD VDD VDD VCCQ3 | VCCQ3 | P90 P92 P93 E
3 3 3
F P34 P33 ERROR | P35 PLLVD VDD VSS VSS VSS VDD P91 PA4 PA5 PAG F
ouT# D1
G PC4 PC5 TCK T™S PLLVSS | VSS VSS VSS VSS VDD PA3 P77 PA2 PA1 G
1
H VCCQ3 | BSCAN | PU7 ICO PLLVD VSS VSS VSS VSS VDD P74 P75 P76 PAO H
3 P DO
J EXTAL VSS PM1 RES# PLLVSS | VDD VSS VSS VSS VDD PE7 P71 P72 P73 J
0
K XTAL VSS PM4 RSTOU | VDD33 VDD VDD VDD VDD VCCQ3 | PE1 PES PE6 P70 K
T# _USB 3
L VSS PM3 USB_R | P62 VCCQ3 | PG2 VDD PR1 P27 VDD VCCQ3 | PS6 PE3 PE4 L
REF 3 3
M PM2 PM6 VSS_U P60 P64 PG3 PG5 P21 P26 P44 PS0O P00 Ps7 PE2 M
SB
N PM7 PM5 DVDD_ | P61 P63 PG4 PG6 P22 P20 P42 PS1 PS3 PS5 PEO N
usB
P VSS_U USB_D | USB_D | P66 P65 PC6 PC7 P23 P25 P40 P10 PS2 PS4 VSS P
SB M P
1 2 3 4 5 6 7 8 9 10 1" 12 13 14
Figure 1.2 Pin Arrangement (196-Pin FBGA) (Top View)
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Table 1.5 Pin Assignments (196-Pin FBGA) (1/5)

Pin Number Pin Name

A1 VSS

A2 PC2/ETHO_TXC

A3 PJ2 / ETHO_TXD1

A4 PF7 /IRQ7

A5 PB5 / ETH_MDIO

A6 PB2 /ETH1_RXC

A7 PC1/ETH1_RXD3

A8 PF5/ETH1_TXEN

A9 PD6 / ETH1_TXD2

A10 P56

A11 P51 / PHYLINK1

A12 ICO

A13 ICO

A14 VSS

B1 PJ7 / ETHO_RXD3

B2 PJ4 / ETHO_RXDO

B3 PJ3 /ETHO_TXDO

B4 PJ1/ETHO_TXD2

BS PB6 / ETH_MDC

B6 PB1/ETH1_RXER

B7 PB7 / ETH1_RXD1

B8 P87 / ETH1_TXC

B9 PD5 /ETH1_TXD3

B10 P53 /ETH1_INT

B11 ICO

B12 ICO

B13 P16

B14 P97 / IRQ7

C1 P83 /1RQ11 / CATLINKACTO / TXD4

Cc2 PJ5 / ETHO_RXD1

C3 PC3/ETHO_RXC

C4 PJO /ETHO_TXD3

C5 PB4 / ETHO_RXER / CATSYNCO / CATLATCHO / RXD3

C6 PBO / ETH1_RXDV

Cc7 PF6 / ETH1_RXDO

Cc8 PD7 / ETH1_TXD1

C9 P54 /| CLKOUT25M1

C10 VCCQ33

C11 VCCQ33

Cc12 P17 | PHYRESETOUT#

C13 P96

C14 P95/ IRQ13 / CTS2#

D1 P84 / CATLINKACT1 / RXD4

D2 P81 /ETHO_RXER
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Table 1.5 Pin Assignments (196-Pin FBGA) (2 / 5)

Pin Number Pin Name

D3 PJ6 / ETHO_RXD2

D4 VCCQ33

D5 PB3 /IRQ3 / PHYRESETOUT# / TXD3 / CTXD1

D6 PCO / ETH1_RXD2

D7 P86 / ETH1_TXDO

D8 P52 / ETHO_INT

D9 P50 / PHYLINKO

D10 VSS

D11 VSS

D12 PA7 / IRQ7 | RTS2#

D13 P94 / IRQ4 / RTS2#

D14 P12

E1 TRST#

E2 P85 / CLKOUT25M0

E3 P82/ ETHO_TXEN

E4 P80 / ETHO_RXDV

ES VCCQ33

E6 VDD

E7 VDD

E8 VDD

E9 VDD

E10 VCCQ33

E11 VCCQ33

E12 P90 / TXD4

E13 P92 / TOC3 / RXD2

E14 P93/ TIC3 / SCK2

F1 P34/ TDI

F2 P33 /TDO

F3 ERROROUT#

F4 P35/ NMI

F5 PLLVDD1

F6 VDD

F7 VSS

F8 VSS

F9 VSS

F10 VDD

F11 P91/ TXD2

F12 PA4 / ETH1_INT / RXD2

F13 PA5 / ETHO_INT / TXD2

F14 PAG6 / IRQ6 / CTS2#

G1 PC4 / CATI2CCLK

G2 PC5 / CATI2CDATA

G3 TCK

G4 TMS

G5 PLLVSS1
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Table 1.5 Pin Assignments (196-Pin FBGA) (3 /5)
Pin Number Pin Name
G6 VSS
G7 VSS
G8 VSS
G9 VSS
G10 VDD
G111 PA3 / SCK2
G12 P77 | RSPCKO / TRACEDATAS
G13 PA2 / SSL02
G14 PA1/ MISO0 / TRACEDATA7
H1 VCCQ33
H2 BSCANP
H3 PU7 / CATIRQ
H4 ICO
H5 PLLVDDO
H6 VSS
H7 VSS
H8 VSS
H9 VSS
H10 VDD
H11 P74/ CTS1#/ SSL03 / TRACEDATA2
H12 P75 /1RQ13 / SSLO0 / TRACEDATA3
H13 P76 / SSL01 / TRACEDATA4
H14 PAO / MOSIO0 / TRACEDATA6
J1 EXTAL
J2 VSS
J3 PM1 / CATLEDERR
J4 RES#
J5 PLLVSSO
J6 VDD
J7 VSS
J8 VSS
J9 VSS
J10 VDD
J11 PE7 / SCK1 / RSPCKO / TRACEDATA7
J12 P71/ TOC2/ SCK1/TRACECTL
J13 P72/ TIC2 / TXD1/ TRACEDATAO
J14 P73 /1RQ3 / RXD1 / TRACEDATA1
K1 XTAL
K2 VSS
K3 PM4 / CATLEDRUN
K4 RSTOUT#
K5 VDD33_USB
K6 VDD
K7 VDD
K8 VDD
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Table 1.5 Pin Assignments (196-Pin FBGA) (4 / 5)
Pin Number Pin Name
K9 VDD
K10 VCCQ33
K11 PE1/SSL03 / TRACEDATA1
K12 PES5 / TXD1/ MOSIO / TRACEDATA5S
K13 PE6 / IRQ6 / RXD1 / MISO0 / TRACEDATA6
K14 P70 /1RQO / RTS1#/ USB_OVRCUR / TRACECLK
L1 VSS
L2 PM3 / CATSYNCO / CATLATCHO
L3 USB_RREF
L4 P62 / SPBCLK
L5 VCCQ33
L6 PG2/ TOCO / RSPCK1
L7 VDD
L8 PR1/IRQ9/CTS1#
L9 P27 | RTSO#
L10 VDD
L11 VCCQ33
L12 PS6 /IRQ14 / RXD2
L13 PE3 /IRQ3 /CTS1#/SSL01/ TRACEDATA3
L14 PE4 / RTS1# / SSLO0 / TRACEDATA4
M1 PM2 / CATSYNC1 / CATLATCH1
M2 PM6 / IRQ6 / CATLINKACTO
M3 VSS_USB
M4 P60 / SPBSSL
M5 P64 / SPBMI/SPBIO1
M6 PG3/TIC1/MISO1
M7 PG5/ SSL10
M8 P21 /IRQ1 / CTSO#
M9 P26
M10 P44 / IRQ12 / CTSO#
M11 PSO
M12 P00 / TRACECTL
M13 PS7 / TXD2
M14 PE2 /IRQ2 / SSL02 / TRACEDATA2
N1 PM7 / CATLINKACT1
N2 PM5 / CATLEDSTER
N3 DVDD_USB
N4 P61/ SPBIO3 / CTXD1
N5 P63 / SPBMO/SPBIOO
N6 PG4/ TOC1/MOSI1
N7 PG6 / SSL11
N8 P22 /IRQ2 / SCKO
N9 P20
N10 P42 / RXD0O
N11 PS1/IRQ1
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Table 1.5 Pin Assignments (196-Pin FBGA) (5/5)

Pin Number Pin Name

N12 PS3
N13 PS5
N14 PEO / TRACEDATAO
P1 VSS_USB
P2 USB_DM
P3 USB_DP
P4 P66 / IRQ14 / CTXD1/USB_VBUSEN
P5 P65 / SPBIO2
P6 PC6/SCL1/USB_VBUSIN
P7 PC7/ TICO / SDA1/ CRXD1
P8 P23/ TXDO
P9 P25
P10 P40 / TXDO
P11 P10 /IRQO / TRACECLK
P12 PS2
P13 PS4
P14 VSS
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Table 1.6 List of Pin and Pin Functions (196-Pin FBGA) (1/5)
Communication

Power (SCIFA, Others

Supply RSPla, (Connect

Clock RIICa, to VSS
Pin System 110 Timer RSCAN, via a
Number Control Port (CMTW) (ESC) (SPIBSC) USB) Interrupt resistor)
A1 VSS
A2 PC2 ETHO_TXC
A3 PJ2 ETHO_TXD1
Ad PF7 IRQ7
A5 PB5 ETH_MDIO
AB PB2 ETH1_RXC
A7 PC1 ETH1_RXD3
A8 PF5 ETH1_TXEN
A9 PD6 ETH1_TXD2
A10 P56
A11 P51 PHYLINK1
A12 ICO
A13 ICO
A14 VSS
B1 PJ7 ETHO_RXD3
B2 PJ4 ETHO_RXDO
B3 PJ3 ETHO_TXDO
B4 PJ1 ETHO_TXD2
B5 PB6 ETH_MDC
B6 PB1 ETH1_RXER
B7 PB7 ETH1_RXD1
B8 P87 ETH1_TXC
B9 PD5 ETH1_TXD3
B10 P53 ETH1_INT
B11 ICO
B12 ICO
B13 P16
B14 P97 IRQ7
C1 P83 CATLINKACTO TXD4 IRQ11
Cc2 PJ5 ETHO_RXD1
C3 PC3 ETHO_RXC
C4 PJO ETHO_TXD3
C5 PB4 ETHO_RXER/ RXD3

CATSYNCO /
CATLATCHO
C6 PBO ETH1_RXDV
c7 PF6 ETH1_RXDO
C8 PD7 ETH1_TXD1
C9 P54 CLKOUT25M1
c10 VCCQ33
Cc1 VCCQ33
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Table 1.6 List of Pin and Pin Functions (196-Pin FBGA) (2 / 5)
Communication
Power (SCIFA, Others
Supply RSPIla, (Connect
Clock RIICa, to VSS
Pin System /10 Timer RSCAN, via a
Number Control Port (CMTW) (ESC) (SPIBSC) USB) Interrupt resistor)
C12 P17 PHYRESETOUT#
C13 P96
C14 P95 CTS2# IRQ13
D1 P84 CATLINKACT1 RXD4
D2 P81 ETHO_RXER
D3 PJ6 ETHO_RXD2
D4 VCCQ33
D5 PB3 PHYRESETOUT# TXD3/ IRQ3
CTXD1
D6 PCO ETH1_RXD2
D7 P86 ETH1_TXDO
D8 P52 ETHO_INT
D9 P50 PHYLINKO
D10 VSS
D11 VSS
D12 PA7 RTS2# IRQ7
D13 P94 RTS2# IRQ4
D14 P12
E1 TRST#
E2 P85 CLKOUT25M0
E3 P82 ETHO_TXEN
E4 P80 ETHO_RXDV
E5 VCCQ33
E6 VDD
E7 VDD
E8 VDD
E9 VDD
E10 VCCQ33
E11 VCCQ33
E12 P90 TXD4
E13 P92  TOC3 RXD2
E14 P93  TIC3 SCK2
F1 TDI P34
F2 TDO P33
F3 ERROROUT#
F4 P35 NMI
F5 PLLVDD1
F6 VDD
F7 VSS
F8 VSS
F9 VSS
F10 VDD
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Table 1.6 List of Pin and Pin Functions (196-Pin FBGA) (3 /5)
Communication
Power (SCIFA, Others
Supply RSPIla, (Connect
Clock RIICa, to VSS
Pin System 110 Timer RSCAN, viaa
Number Control Port (CMTW) (ESC) (SPIBSC) USB) Interrupt resistor)
F11 P91 TXD2
F12 PA4 ETH1_INT RXD2
F13 PA5 ETHO_INT TXD2
F14 PAB CTS2# IRQ6
G1 PC4 CATI2CCLK
G2 PC5 CATI2CDATA
G3 TCK
G4 TMS
G5 PLLVSS1
G6 VSS
G7 VSS
G8 VSS
G9 VSS
G10 VDD
G11 PA3 SCK2
G12 TRACEDATAS5 P77 RSPCKO
G13 PA2 SSL02
G14 TRACEDATA7  PA1 MISO0
H1 VCCQ33
H2 BSCANP
H3 PU7 CATIRQ
H4 ICO
H5 PLLVDDO
H6 VSS
H7 VSS
H8 VSS
H9 VSS
H10 VDD
H11 TRACEDATA2 P74 CTS1#/
SSLO3
H12 TRACEDATA3 P75 SSL00 IRQ13
H13 TRACEDATA4 P76 SSLO1
H14 TRACEDATA6  PAO MOSI0
J1 EXTAL
J2 VSS
J3 PM1 CATLEDERR
J4 RES#
J5 PLLVSSO
J6 VDD
J7 VSS
J8 VSS
J9 VSS
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Table 1.6 List of Pin and Pin Functions (196-Pin FBGA) (4 / 5)
Communication
Power (SCIFA, Others
Supply RSPIla, (Connect
Clock RIICa, to VSS
Pin System 110 Timer RSCAN, viaa
Number Control Port (CMTW) (ESC) (SPIBSC) USB) Interrupt resistor)
J10 VDD
J1 TRACEDATA7  PE7 SCK1/
RSPCKO
J12 TRACECTL P71 TOC2 SCK1
J13 TRACEDATAO P72 TIC2 TXD1
J14 TRACEDATA1 P73 RXD1 IRQ3
K1 XTAL
K2 VSS
K3 PM4 CATLEDRUN
K4 RSTOUT#
K5 VDD33_USB
K6 VDD
K7 VDD
K8 VDD
K9 VDD
K10 VCCQ33
K11 TRACEDATA1  PE1 SSLO3
K12 TRACEDATA5  PE5 TXD1/
MOSI0
K13 TRACEDATA6  PE6 RXD1/ IRQ6
MISO0
K14 TRACECLK P70 RTS1#/ IRQO
USB_OVRC
UR
L1 VSS
L2 PM3 CATSYNCO /
CATLATCHO
L3 USB_RREF
L4 P62 SPBCLK
L5 VCCQ33
L6 PG2 TOCO RSPCK1
L7 VDD
L8 PR1 CTS1# IRQ9
L9 P27 RTSO#
L10 VDD
L11 VCCQ33
L12 PS6 RXD2 IRQ14
L13 TRACEDATA3  PE3 CTS1#/ IRQ3
SSLO1
L14 TRACEDATA4  PE4 RTS1#/
SSL00
M1 PM2 CATSYNC1/
CATLATCH1
M2 PM6 CATLINKACTO IRQ6
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Table 1.6 List of Pin and Pin Functions (196-Pin FBGA) (5/5)
Communication

Power (SCIFA, Others

Supply RSPIla, (Connect

Clock RIICa, to VSS
Pin System 110 Timer RSCAN, viaa
Number Control Port (CMTW) (ESC) (SPIBSC) USB) Interrupt resistor)
M3 VSS_USB
M4 P60 SPBSSL
M5 P64 SPBMI/SPBIO1
M6 PG3 TIC1 MISO1
M7 PG5 SSL10
M8 P21 CTSO# IRQ1
M9 P26
M10 P44 CTSO# IRQ12
M11 PSO
M12 TRACECTL P00
M13 PS7 TXD2
M14 TRACEDATA2  PE2 SSL02 IRQ2
N1 PM7 CATLINKACT1
N2 PM5 CATLEDSTER
N3 DVDD_USB
N4 P61 CTXD1 SPBIO3
N5 P63 SPBMO/SPBIO0
N6 PG4 TOC1 MOSI1
N7 PG6 SSL11
N8 P22 SCKO0 IRQ2
N9 P20
N10 P42 RXDO
N11 PS1 IRQ1
N12 PS3
N13 PS5
N14 TRACEDATAO  PEO
P1 VSS_USB
P2 USB_DM
P3 USB_DP
P4 P66 CTXD1 USB_VBUSE IRQ14

N
P5 P65 SPBIO2
P6 PC6 USB_VBUSIN SCL1
P7 PC7 TICO SDA1/
CRXD1
P8 P23 TXDO
P9 P25
P10 P40 TXDO
P11 TRACECLK P10 IRQO
P12 PS2
P13 PS4
P14 VSS
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2. CPU

These LSI products include a Cortex-R4 CPU. The revision of the module is r1p4.

2.1 Overview

Table 2.1 Specifications of CPU

Item Specification
Cortex-R4 Minimum instruction execution time  One clock per instruction
(r1p4) Address space 4 Gbytes
Instruction cache size 8 Kbytes (with ECC)
Data cache size 8 Kbytes (with ECC)

Tightly coupled memory (TCM) size  ATCM: 512 Kbytes (with ECC)
BTCM: 32 Kbytes (with ECC)

Instruction set Arm v7-R architecture supporting Thumb® Thumb-2
Data arrangement Instruction: Little endian
Data: Little endian
Memory protection Memory protection unit (MPU)
FPU e Supports addition, subtraction, multiplication, division, product-sum
operation, and square-root operation in single-precision and double-
precision

e 32-bit single word register: 32 registers
Can also be used as 16 64-bit double word registers

For details, refer to the following documents supplied by Arm.
e Arm Architecture Reference Manual Arm v7-A and Arm v7-R edition Issue C

e Arm v7-M Architecture Reference Manual
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2.2 Configuration Information

Table 2.2 lists the configuration information for the Cortex-R4 of this LSI.

Table 2.2 Setting Values for Cortex-R4 Configuration Signals

Item Setting Value

Endian CFGEE 0
CFGIE 0

Interrupt CFGNMFI 1

Exception vector TEINIT 0
VINITHI 1

TCM configuration INITRAMA 1
INITRAMB 1
LOCZRAMA 1
CFGATCMSZ[3:0] Ah
CFGBTCMSZ[3:0] 6h
ENTCM1IF 0
SLBTCMSB 1 (don't care)

ECC, etc. PARECCENRAM[2:0] 000b
ERRENRAM[2:0] 000b
RMWENRAM[1:0] 00b
PARLVRAM 0 (don't care)

2.3 Restrictions on CPU

For details on restrictions on Cortex-R4 mounted on this LSI, refer to the information provided at the website of Arm.
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24 Register Descriptions

2.4.1 ATCM Wait Control Register (SYTATCMWAIT)

SYTATCMWAIT is a register that controls ATCM access wait.
This register can be protected by the register write protection function. When writing to this register, cancel the write
protection of bit 3 in the protection register (PRCR). For details, see section 11, Register Write Protection Function.

Address(es): A00B 0800h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

— — — — — — — — — — — — — —  |ATCMWAIT[1:0]
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 1
Bit Symbol Bit Name Description R/W
b1, b0 ATCMWAIT[1:0] ATCM Wait Setting*1 b1 b0 ) o R/W
0 0: Setting prohibited
0 1: 1-wait
1 0: 0-wait
1 1: Setting prohibited
b31tob2 — Reserved These bits are read as 0. The write value should be 0. R/W

Note 1. If the ATCMWAIT[1:0] setting changes, operation cannot be guaranteed when the bus maser such as CPU accesses ACTM
(including instruction fetch). To prevent fetch access from CPU, these bits should be handled by programs allocated in memory
areas other than ATCM.

ATCMWAITI[1:0] Bits (ATCM Wait Setting)
These bits specify the number of memory access waits for ATCM.
Setting these bits to 0-wait enables high-speed access without any wait time.
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3. Operating Modes

3.1 Overview

This LSI chip is intended for booting up from an external serial flash memory. The SPI boot mode is available for the
serial flash memory that supports the operating mode. In SPI boot mode, the user program stored in the corresponding
external serial flash memory is booted up and then runs.

3.2 Type of Operating Mode

One operating mode is available with the method of connecting to an external serial flash memory. The type of the
operating mode is given in Table 3.1. For details, see section 3.4, Operating Mode Descriptions.

Table 3.1 Type of Operating Mode

Operating Mode Description

SPI boot mode (Serial  Boots a program from a serial flash memory connected to the SPI multi-I/O bus space.
flash)

3.3 Hardware Used in SPI Boot Mode

Table 3.2 describes hardware used in SPI boot mode.
“Required Pins” indicates pins required to this mode. The functions for these pins are automatically configured at boot.

Table 3.2 Hardware Used in SPI Boot Mode

Operating Mode Peripheral Module Required Pins
SPI boot mode (Serial flash) SPI Multi-I/O bus controller (SPIBSC) SPBCLK, SPBSSL
SPBMO, SPBMI
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3.4 Operating Mode Descriptions

3.4.1 Boot Function

After reset is released on this LSI, the boot function executes the boot processing described below. The boot processing
can extract a loader program that was stored in an external memory in advance by a user, to the internal tightly coupled
memory (TCM) area, and hand over the processing to the loader program at the start address of that program.

(1) Setting the bus controller (SPIBSC)

(2) Loading parameters for the loader from an external memory, and executing checksum

(3) Setting for speeding up the bus controller (SPIBSC) by using parameters for the loader

(4) Loading the loader program from an external memory

(5) Branching off to the start address of the loader program extracted to the tightly coupled memory (TCM)
Parameters for the loader can have configuration information that suite for the user system, such as, loader program,
cache setting for speeding up the boot processing, and bus controller (SPIBSC) settings. Parameters for the loader must
be stored in an external memory in advance by a user.

Figure 3.1 shows the operating overview of boot processing.

) External memory
This LSI (serial flash memory)

()

®  Parameters for the loader

Boot function

G M
(©)

Bus controller

® Loader program

SPIBSC

A 4

Tightly coupled memory (TCM)

Parameters for the loader

\ 4

Loader program

(1) Set the bus controller specified by the operating mode.

(2) Transfer the parameters for the loader from an external memory.

(3) Configure the bus controller based on the parameters for the loader.
(4) Transfer the loader program from an external memory.

(5) Hand over the processing to the loader program in the TCM area.

Figure 3.1 Operating Overview of Boot Processing
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3.4.2

Parameters for the Loader

The parameters for the loader are setting parameters for boot processing, which are loaded from an external memory
during boot processing and used by the boot function. The parameters for the loader specify information, such as the
cache settings during boot processing in individual operating modes, setting of the bus controller (SPIBSC) used for
communication with an external memory, and the size of the loader program.
Figure 3.2 shows memory assignment of the loader program and parameters for the loader.

Note 1.
Note 2.
Note 3.

Note 4.
Note 5.

*3

Internal tightly coupled memory
ATCM (512 Kbytes) 4

The parameters for the loader must be stored in the following address range:

SPI boot mode: SPI multi-I/O bus space (3000 0000h and higher)

The loader program can be stored in any address (LDR_ADDR_NML). Note that, however, the program size
(LDR_SIZE_NML) must be multiples of 512 bytes and no more than 24 Kbytes.

In SPI boot mode, address output is 3 bytes, so only use addresses in the range from 3000 0000h to 30FF FFFFh.

The ATCM area is assumed to be used for storing user application programs.

Specify the extraction destination area of the loader program so that the area falls in the range from 0080 2000h to

0080 7FFFh.

External memory Offset address
L < 1 CACHE_FLG 0000 0000h
Parameters for the loader SSLDR_V 0000 0004h
) SPBCR_V 0000 0008h
¥ \ DRCR_V 0000 000Ch
Loader program SPIBSC_FLG 0000 0010h
(Maximum 24 Kbytes) LDR_ADDR_NML 0000 0014h
_______________ \ ) LDR_SIZE_NML 0000 0018h
=  DEST_ADDR_NML 0000 001Ch
0000 0020h
DUMMY1-10
\ CHECK_SUM 0000 0048h
Internal tightly coupled memory
BTCM (32 Kbytes)
0000 0000h 0080 0000h
o :
DEST_ADDR_NML"®
Extraction destination
of the loader program
0007 FFFFh 0080 7FFFh

Figure 3.2

Memory Assignment of the Loader Program and Parameters for the Loader
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Table 3.3 describes parameter information for the loader in SPI boot mode.

Table 3.3 Parameter Information for the Loader in SPI Boot Mode
Offset Address Parameter Name Description
0000 0000h CACHE_FLG Selects whether to enable the 11 cache and D1 cache of Cortex-R4 at boot

processing (for speeding up).
0000 0001h: Enables the 11 and D1 caches.
Other setting values than above: Disables the 11 and D1 caches.

0000 0004h SSLDR_V Setting value of the SSL delay register (SSLDR)

This parameter value is set to the SSLDR register during the setting for speeding
up of SPIBSC in (3) of section 3.4.1, Boot Function.*1

0000 0008h SPBCR_V Setting value of the bit-rate configuration register (SPBCR)

This parameter value is set to the SPBCR register during the setting for speeding
up of SPIBSC in (3) of section 3.4.1, Boot Function.*1

0000 000Ch DRCR_V Setting value of the data read control register (DRCR)

This parameter value is set to the DRCR register during the setting for speeding
up of SPIBSC in (3) of section 3.4.1, Boot Function.*1

0000 0010h SPIBSC_FLG Selects whether to change the SPIBSC setting back to the initial value after the

boot processing finishes.

2236 0679h: Changes the SPIBSC setting value back to the initial value after
the boot processing finishes.

Other setting values than above: Retains the SPIBCS setting value used during
boot processing*2.

0000 0014h LDR_ADDR_NML Sets the start address of the loader program stored in the external memory.*3

0000 0018h LDR_SIZE_NML Specifies the size of the loader program. Note that the program size must be

multiples of 512 bytes and no more than 24 Kbytes.*3

0000 000Ch DEST_ADDR_NML Specifies the start address of the tightly coupled memory (BTCM) that is used as

the extraction destination of the loader program. Specify the extraction destination
area of the loader program so that the area falls in the range from 0080 2000h to

0080 7FFFh.
0000 0020h DUMMY1 Option (Not used in this mode.)
0000 0024h DUMMY2 Option (Not used in this mode.)
0000 0028h DUMMY3 Option (Not used in this mode.)
0000 002Ch DUMMY4 Option (Not used in this mode.)
0000 0030h DUMMY5 Option (Not used in this mode.)
0000 0034h DUMMY6 Option (Not used in this mode.)
0000 0038h DUMMY7 Option (Not used in this mode.)
0000 003Ch DUMMY8 Option (Not used in this mode.)
0000 0040h DUMMY9 Option (Not used in this mode.)
0000 0044h DUMMY10 Option (Not used in this mode.)
0000 0048h CHECK_SUM Checksum value of the parameters for the loader

This parameter specifies the sum of the higher-order 16 bits and the lower-order
16 bits of the parameters (in unsigned long (32-bit) format) in the range of the
offset addresses 0000h to 0044h*4.

Note 1. For details about the SSLDR, SPBCR, and DRCR registers, see section 29, SPI Multi /0O Bus Controller (SPIBSC).
Note 2. For details about the setting status of the individual peripheral modules after the boot processing finishes, see section 3.4.4.1,
Operation Settings in SPI Boot Mode.
Note 3. LDR_ADDR_NML must be in the range from 3000 004Ch and LDR_ADDR_NML + LDR_SIZE_NML < 3100 0000h in the
external address space (SPI).
Note 4. An example for calculating CHECK_SUM is given below.
If SSLDR_V = 0007 0707h,
SPBCR_V = 0000 0003h,
LDR_ADDR_NML = 3000 004Ch,
LDR_SIZE_NML = 0000 6000h,
DEST_ADDR_NML = 0080 2000h, and
others = 0000 0000h,
CHECK_SUM is calculated as below ((0000h) is omitted in the formula):
CHECK_SUM = (0007h)+(0707h)+(0003h)+(3000h)+(004Ch)+(6000h)+(0080h)+(2000h) = (0000 B7DDh)
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3.4.3 Loader Program

The loader program is a user program that is transferred from an external memory to the internal tightly coupled memory
(TCM) by the boot function, and starts its processing after the boot processing finishes. The loader program can execute
such processing that suites the user system, for example, extracting a user application program from an external memory
to the internal TCM area and executing it at high speed.
Set the loader program so that the following conditions are satisfied:

e Program size (LDR_SIZE NML): Multiples of 512 bytes and no more than 24 Kbytes

e Storage address in the external memory (LDR_ADDR _NML) in SPI boot mode: Address range from 3000 004Ch

and LDR_ADDR _NML + LDR_SIZE NML < 3100 0000h

These setting values must be stored in an external memory as parameters for the loader. For details, see section 3.4.2,
Parameters for the Loader.

3.4.4 SPI Boot Mode (Serial Flash)

In SPI boot mode, this LSI boots a program from an external serial flash memory connected to the SPI multi-I/O bus
space.

In this mode, the SPI multi-I/O bus controller is set to the mode of reading the external address space, and the SPBCLK,
SPBSSL, SPBMO, and SPBMI pins are enabled.

After the reset is released, this LSI executes the boot processing. The loader program stored in a serial flash memory
connected to the SPI multi-I/O bus space is extracted to the internal memory (TCM), and then the processing is executed.
Figure 3.3 shows the connection diagram of this LSI with a serial flash memory.

This LSI ; Serial flash memory
SPBCLK i ¢—| SCK o
= % RESET# p——{ Reset circuit
SPBSSL o CE#
SPBMI ; SO/SIO1
SPBMO o— SI/SIO0
Figure 3.3 Connection Diagram of This LS| with a Serial Flash Memory
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3.44.1 Operation Settings in SPI Boot Mode

Immediately after the boot processing starts in SPI boot mode after the reset is released, this LSI operates with the
following initial setting values, and executes processing until transferring parameters for the loader.
e CPU clock (CPUCLK): 150 MHz
e SPIBSC bit rate (SPBCLK): 18.75 MHz
e Applicable command: Read (03h)
e Address output : 3 bytes
e Dummy cycles: None
e Data read width: 1 bit
e SPI mode: CPOL = 0 (positive pulse)
CPHAR = 0 (data reception at odd edge)
CPHAT = 0 (data transmission at even edge)
After the parameters for the loader are loaded, the settings for the I1 and D1 caches of Cortex-R4 and for the SSLDR,
SPBCR, and DRCR registers are performed based on the values of parameters CACHE FLG, SSLDR V, SPBCR V,
and DRCR V, so that the processing can be speed up.
Table 3.4 describes the setting values of the individual peripheral modules and registers at the time SPI boot mode
finishes.
Also, Table 3.5 describes the setting values of Arm general-purpose registers at the time the boot processing finishes,
and Table 3.6 describes the status of the Arm CP15 registers at the time the boot finishes.

Table 3.4 Setting Values of the Individual Peripheral Modules and Registers at the Time SPI Boot Mode

Finishes
Setting Value at the Time the Boot Processing Finishes
When SPIBSC is initialized When SPIBSC is not initialized
Peripheral Module Register (SPIBSC_FLG = 2236 0679h) (SPIBSC_FLG # 2236 0679h)
Low power MSTPCRC 0000 7DFEh (Initial value) 0000 7DFEh
consumption
SPIBSC SSLDR 0007 0707h (Initial value) Setting value of SSLDR_V
SPBCR 0000 0003h (Initial value) Setting value of SPBCR_V
DRCR 0000 0000h (Initial value) Setting value of DRCR_V
1/O ports PORT6 .PMR 1Dh*1 1Dh*1
MPC.PmnPFS 1Bh*1 1Bh*1

Note 1. Bits corresponding to the SPBCLK, SPBSSL, SPBMI, and SPBMO pins
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Table 3.5 Setting Values of the Arm General-Purpose Registers at the Time the Boot Processing Finishes
Regi Setting Values for Individual Processor Modes
egister
No. Name User Mode/Current Mode IRQ FlQ Undef Abort svC
1 RO Undefined — — — — —
2 R1 Undefined — — — — —
3 R2 Undefined — — — — —
4 R3 Undefined — — — — —
5 R4 Undefined — — — — —
6 R5 Undefined — — — — —
7 R6 Undefined — — — — —
8 R7 Undefined — — — — —
9 R8 Undefined — Undefined — — —
10 R9 Undefined — Undefined — — —
11 R10 Undefined — Undefined — — —
12 R11 Undefined — Undefined — — —
13 R12 Undefined — Undefined — — —
14 R13(sp) Undefined Undefined Undefined Undefined Undefined Undefined
15 R14(Ir) Undefined Undefined Undefined Undefined Undefined Undefined
16 R15(pc) Arbitrary — — — — —
17 cpsr xxxx xx93h ([31:8] is — — — — —
undefined.)
[711=1
[6]F = 0*1
[B]T=0
[4:0]MD = 10011b(SVC)
18 spsr — Undefined Undefined Undefined Undefined Undefined

—: Non-existent register
sp: Stack pointer
Ir: Link register (which stores the return address when calling a subroutine call)

pc: Program counter
cpsr: Abbreviation of “current program status register”. It monitors or controls internal operations.

spsr: Abbreviation of “saved program status register”. It saves cpsr in the previous mode.
In this product, the non-maskable interrupt has been assigned to FIQ. The boot processing changes the [6]F bit of the CPSR
register from 1 to 0 to enable non-maskable interrupt after the boot processing finishes.

Note 1.

Note:

After the boot processing sets the [6]F bit in the CPSR register to 0, if a non-maskable interrupt (FIQ exception) occurs before
the processing reaches the branch to the loader program, the processing is jumped to the FIQ exception handler address and

goes into an infinite loop. For details, see section 3.4.7, Note.
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Table 3.6 Status of the Arm CP15 Registers at the Time the Boot Finishes

Setting Value at the
Time the Boot

Register Name Symbol Processing Finishes Remarks
System control register SCTLR 09E5 2878h*1 [24]VE = 1:
Sets the IRQ exception vector address in VIC.
System control auxiliary register ACTLR 0EO00 0020h ECC enable for TCM
(When ATCM and All areas of ATCM and BTCM are written and
BTCM are used) processed in 32-bit units during boot processing
and initialized.
Invalidate all Instruction Caches Register — — The 11 cache entry is not invalidated after the boot
processing finishes.
Invalidate all Data Caches Register — — The D1 cache entry is not invalidated after the
boot processing finishes.
MPU Memory Region Number Register RGNR 0000 0000h All MPU settings are initialized even when the
Data Region Base Address Register DRBAR 0000 0000h ;a:c:‘;'s enabled by the parameters for the
Data Region Size and Enable Register DRSR 0000 0000h
Data Region Access Control Register DRACR 0000 0000h

Note 1. When the boot processing finishes, the register is in high vector status, where V[13] = 1 (FFFF 0000h). Use the loader program
to write appropriate processing in the low vectors (0000 0000h), and then to change the register to low vector status, where

V[13] = 0 (0000 0000h).
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3.4.5 MPU Setting

The boot function uses the primary instruction cache (I1) and primary data cache (D1) of Cortex-R4 when the parameter
CACHE FLG for the loader is set to 0000 0001h.

However, the dedicated area for boot processing (FFFF 0000h to FFFF 7FFFh), which is used by the boot function, is set
as the non-cache area in the default map of Cortex-R4, so the MPU (memory protection unit) redefines the cache area
during the boot processing.

The boot function defines the high-vector area (FFFF 0000h to FFFF 7FFFh) as the cache area of Region0, and uses
other areas for the default memory map.

When the boot processing finishes, the I1 and D1 caches are invalidated, and all areas are initialized to the default
memory map.

Figure 3.4 shows the relationship between the memory map definition during the boot processing and the default
memory map of Cortex-R4.

| Address Map |MPU Setting | Default Memory Map
i i Cache ON Cache OFF
__________ [ Instruction Data Instruction Data
e
' '
0080 0000h IBTCM | Normal, Normal, Normal, Normal,
0080 8000h ' I Cacheable, WBWA Cacheable, Non-cacheable, Non-cacheable,
3000 0000h [ eersrrs Non-shared Non-shared Non-shared Shared
3400 0000h _SPI multi-I/O bus space
' '
__________
| . 4000 0000h | Normal, Normal, Normal, Normal,
' ' Cacheable, WT Cacheable, Non-cacheable, Non-cacheable,
__________ e~~~ Non-shared Non-shared Non-shared Shared
! ! 6000 0000h | Normal, Normal, Normal, Normal,
! ! Cacheable, Non-cacheable, Non-cacheable, Non-cacheable,
__________ Yo _INon-shared Shared Non-shared Shared
I i
' ' 8000 0000h | Non-shared . Non-shared
' ' Device Device
.......... oL
’:g?g 88832 Peripheral modules A000 0000h . Shared o Shared
' | Device Device
""""" C T T T C000 0000k
! ! — Strongly-ordered — Strongly-ordered
' '
E : F000 0000h | Normal, Strongly-ordered
' ' Non-cacheable,
\ \ only if HIVECS is TRUE
' ' Normal,
- . i ly-ordered
FFFF 0000h Petliesicd aea [Region 0] Noln $a|-7|r\1/e|;g§" TRUE Strongly-ordere:
for boot Normal, Cacheable, oVl =S
Non-shared
FFFF 7FFFh! !

Note: Because SCTLR[17] BRis set to 1, the default memory map is applied to the areas for which no region is set.

Figure 3.4 Relationship Between the Memory Map Definition During the Boot Processing and the Default
Memory Map of Cortex-R4
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3.4.6 Boot-Related Information and Error Processing

The boot function determines whether the boot processing finishes normally, and retains the result in a specific address.
If the processing is determined to be an error, the boot processing is aborted, and an infinite loop is executed.

If the debugger is connected, reading the result of the boot processing that was stored in a specific address at the point of
break can determine the error source.

Table 3.7 describes the error sources and the results of the boot processing.

Table 3.7 Error Sources and Results of Boot Processing
Storage Address*1 Stored Value*! Error Sources and Results of Boot Processing
0080 09C4h 0 The boot processing finished normally.
-2 Checksum error of the parameters for the loader

When the checksum (CHECK_SUM) of the parameters for the loader does not match

-3 Error in a parameter for the loader
When one of the following is satisfied:
- The size of the loader program is smaller than 512 bytes.
- The size of the loader program is larger than 24 Kbytes.
- The size of the loader program is not a multiple of 512 bytes.
- The destination address of the loader program is outside of the TCM area.

Note 1. The access size is 32 bits.
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347 Note

3.4.7.1 Exception Processing

Only the reset exception due to the RES#-pin reset can be accepted during the boot processing. When a reset exception
occurs, this LSI is reset, and the boot processing restarts. If an exception processing other than reset exception occurs, the
jump instruction to the relevant exception handler address repeats an infinite loop.

Table 3.8 Exception Processing During the Boot Processing
Exception Handler Address Operation During the Boot Processing
Reset exception FFFF 0000h Branched to the reset exception handler
Undefined instruction exception FFFF 0004h Branched to the undefined instruction exception handler (Infinite loop)
Software interrupt exception FFFF 0008h Branched to the software interrupt exception handler (Infinite loop)
Prefetch abort exception FFFF 000Ch Branched to the prefetch abort exception handler (Infinite loop)
Data abort exception FFFF 0010h Branched to the data abort exception handler (Infinite loop)
IRQ exception FFFF 0018h Branched to the IRQ exception handler (Infinite loop)
FIQ exception FFFF 001Ch Branched to the FIQ exception handler (Infinite loop)

Note:  Before the boot processing finishes, the register is in high vector status, where SCTLR V[13] = 1 (FFFF 0000h). Use the loader
program to write appropriate processing in the low vectors (0000 0000h), and then to change the register to low vector status,
where V[13] = 0 (0000 0000h).

3.4.7.2 Serial Flash Memory in SPI Boot Mode

In SPI boot mode, after release from the reset state, boot processing starts by reading from the serial flash memory via
the SPT multi-I/O bus controller (SPIBSC) with the initial settings given in section 3.4.4.1, Operation Settings in SPI
Boot Mode.

The setting of serial flash memory can be changed via the SPIBSC after the processing to boot up is finished. Depending
on the settings, however, reading from the serial flash memory may not be possible when boot processing needs to be
started again following a reset. Therefore, caution is required on this point.

When the active level of the signal on the RES#-pin is applied to reset this LSI chip, the serial flash memory can be
simultaneously initialized by input of the same reset signal to the reset pin of the serial flash memory. Therefore, we
recommend using serial flash memory that includes a reset pin. As the reset signal of a serial flash memory in a small
package may be multiplexed with another pin function, make sure that the reset function is selected.

In addition, when an internal reset such as a software reset or ECM reset is to be generated, initialize the serial flash
memory by software in advance so that it can be connected in boot processing.
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4. Address Space

4.1 Address Space

This LSI has a 4-Gbyte address space ranging from 0000 0000h to FFFF FFFFh. That is, up to total 4 Gbytes of program
and data areas can be accessed linearly.

Figure 4.1 shows the memory maps for respective products.

Accessible areas will differ depending on the operating mode and the states of control bits.

In addition, since a non-cached access area from each bus master is assigned to the same area in this product, in access
from the Cortex-R4, a mirror area is set as a cache-enabled area. The MPU should not enable caching of areas other than
the mirror area.
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Note 1.

Note 2.
Note 3.

Note:

Can be cached.

(For other areas, caching should not be enabled by the MPU.)
Cortex-R4 tightly coupled memory space

Peripheral space

Cortex-R4

o sonn

0008 0000h

0080 0000h BTCM (32 KB)*?

0080 8000h

1000 0000h | sp| multiple VO bus space
(serial flash) 64 MB)

1400 0000h

3000 0000h | Mirror area of SPI multiple
/0 bus space
(serial flash) (64 MB)""

3400 0000h

s o

A010 0000h

E800 0000h [ area for debug (64 KB)

£8010000n
FFFFO000N | prea for boot (32 KB)*'
FFFF8000h

Reserved areas should not be accessed.

DMACODMAC

0000 0000 h ATCM (512 KB)*

0008 0000 h

0080 0000 h BTCM (32 KB)?

0080 8000 h

1000 0000h | SPI multiple VO bus space
(serial flash) (64 MB)

1400 0000 h

A000 0000h | peripheral 10 registers (1M}~

A010 0000h

E800 0000h | Area for debug (64 KB)

E801 0000h
FFFF0000h | Area for boot (32 KB)
FFFF 8000h

0000 0000h
0008 0000h
0080 0000h
0080 8000h

4000 0000h

ATCM (512 KB)?
BTCM (32 KB)?

Figure 4.1

Memory Map
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5. I/O Registers

This section gives information on the on-chip I/O register addresses. The information is given as shown below.

(1) I/O register addresses (address order)
e Registers are listed from the lower allocation addresses.
e Registers are classified according to module symbols.

e Among the internal I/O register area, addresses not listed in the list of registers are reserved. Reserved addresses
must not be accessed. Do not access these addresses; otherwise, the operation when accessing these bits and
subsequent operations cannot be guaranteed.
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5.1 I/O Register Addresses (Address Order)

Table 5.1 List of I/0 Registers (Address Order) (1/56)
Module Number Access

Address Symbol Register Name Register Symbol of Bits Size
A000 0000h PORTO Port direction register PDR 16 16
A000 0002h PORT1 Port direction register PDR 16 16
A000 0004h PORT2 Port direction register PDR 16 16
A000 0006h PORT3 Port direction register PDR 16 16
A000 0008h PORT4 Port direction register PDR 16 16
A000 000Ah PORTS Port direction register PDR 16 16
A000 000Ch PORT6 Port direction register PDR 16 16
A000 000Eh PORT7 Port direction register PDR 16 16
A000 0010h PORTS8 Port direction register PDR 16 16
A000 0012h PORT9 Port direction register PDR 16 16
A000 0014h PORTA Port direction register PDR 16 16
A000 0016h PORTB Port direction register PDR 16 16
A000 0018h PORTC Port direction register PDR 16 16
A000 001Ah PORTD Port direction register PDR 16 16
A000 001Ch PORTE Port direction register PDR 16 16
A000 001Eh PORTF Port direction register PDR 16 16
A000 0020h PORTG Port direction register PDR 16 16
A000 0024h PORTJ Port direction register PDR 16 16
A000 002Ah PORTM Port direction register PDR 16 16
A000 0030h PORTR Port direction register PDR 16 16
A000 0032h PORTS Port direction register PDR 16 16
A000 0036h PORTU Port direction register PDR 16 16
A000 0040h PORTO Port output data register PODR 8 8
A000 0041h PORT1 Port output data register PODR 8 8
A000 0042h PORT2 Port output data register PODR 8 8
A000 0043h PORT3 Port output data register PODR 8 8
A000 0044h PORT4 Port output data register PODR 8 8
A000 0045h PORT5 Port output data register PODR 8 8
A000 0046h PORT6 Port output data register PODR 8 8
A000 0047h PORT7 Port output data register PODR 8 8
A000 0048h PORT8 Port output data register PODR 8 8
A000 0049h PORT9 Port output data register PODR 8 8
A000 004Ah PORTA Port output data register PODR 8 8
A000 004Bh PORTB Port output data register PODR 8 8
A000 004Ch PORTC Port output data register PODR 8 8
A000 004Dh PORTD Port output data register PODR 8 8
A000 004Eh PORTE Port output data register PODR 8 8
A000 004Fh PORTF Port output data register PODR 8 8
A000 0050h PORTG Port output data register PODR 8 8
A000 0052h PORTJ Port output data register PODR 8 8
A000 0055h PORTM Port output data register PODR 8 8
A000 0058h PORTR Port output data register PODR 8 8
A000 0059h PORTS Port output data register PODR 8 8
A000 005Bh PORTU Port output data register PODR 8 8
A000 0060h PORTO Port input data register PIDR 8 8
A000 0061h PORT1 Port input data register PIDR 8 8
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Table 5.1 List of I/0O Registers (Address Order) (2 / 56)
Module Number Access

Address Symbol Register Name Register Symbol of Bits Size
A000 0062h PORT2 Port input data register PIDR 8 8
A000 0063h PORT3 Port input data register PIDR 8 8
A000 0064h PORT4 Port input data register PIDR 8 8
A000 0065h PORTS Port input data register PIDR 8 8
A000 0066h PORT6 Port input data register PIDR 8 8
A000 0067h PORT7 Port input data register PIDR 8 8
A000 0068h PORT8 Port input data register PIDR 8 8
A000 0069h PORT9 Port input data register PIDR 8 8
A000 006Ah PORTA Port input data register PIDR 8 8
A000 006Bh PORTB Port input data register PIDR 8 8
A000 006Ch PORTC Port input data register PIDR 8 8
A000 006Dh PORTD Port input data register PIDR 8 8
A000 006Eh PORTE Port input data register PIDR 8 8
A000 006Fh PORTF Port input data register PIDR 8 8
A000 0070h PORTG Port input data register PIDR 8 8
A000 0072h PORTJ Port input data register PIDR 8 8
A000 0075h PORTM Port input data register PIDR 8 8
A000 0078h PORTR Port input data register PIDR 8 8
A000 0079h PORTS Port input data register PIDR 8 8
A000 007Bh PORTU Port input data register PIDR 8 8
A000 0080h PORTO Port mode register PMR 8 8
A000 0081h PORT1 Port mode register PMR 8 8
A000 0082h PORT2 Port mode register PMR 8 8
A000 0083h PORT3 Port mode register PMR 8 8
A000 0084h PORT4 Port mode register PMR 8 8
A000 0085h PORT5 Port mode register PMR 8 8
A000 0086h PORT6 Port mode register PMR 8 8
A000 0087h PORT7 Port mode register PMR 8 8
A000 0088h PORT8 Port mode register PMR 8 8
A000 0089h PORT9 Port mode register PMR 8 8
A000 008Ah PORTA Port mode register PMR 8 8
A000 008Bh PORTB Port mode register PMR 8 8
A000 008Ch PORTC Port mode register PMR 8 8
A000 008Dh PORTD Port mode register PMR 8 8
A000 008Eh PORTE Port mode register PMR 8 8
A000 008Fh PORTF Port mode register PMR 8 8
A000 0090h PORTG Port mode register PMR 8 8
A000 0092h PORTJ Port mode register PMR 8 8
A000 0095h PORTM Port mode register PMR 8 8
A000 0098h PORTR Port mode register PMR 8 8
A000 0099h PORTS Port mode register PMR 8 8
A000 009Bh PORTU Port mode register PMR 8 8
A000 0100h PORTO Pull-up/pull-down control register PCR 16 16
A000 0102h PORT1 Pull-up/pull-down control register PCR 16 16
A000 0104h PORT2 Pull-up/pull-down control register PCR 16 16
A000 0106h PORT3 Pull-up/pull-down control register PCR 16 16
A000 0108h PORT4 Pull-up/pull-down control register PCR 16 16
A000 010Ah PORT5 Pull-up/pull-down control register PCR 16 16
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Table 5.1 List of I/0O Registers (Address Order) (3 / 56)
Module Number Access
Address Symbol Register Name Register Symbol of Bits Size
A000 010Ch PORT6 Pull-up/pull-down control register PCR 16 16
A000 010Eh PORT7 Pull-up/pull-down control register PCR 16 16
A000 0110h PORT8 Pull-up/pull-down control register PCR 16 16
A000 0112h PORT9 Pull-up/pull-down control register PCR 16 16
A000 0114h PORTA Pull-up/pull-down control register PCR 16 16
A000 0116h PORTB Pull-up/pull-down control register PCR 16 16
A000 011Ah PORTD Pull-up/pull-down control register PCR 16 16
A000 011Ch PORTE Pull-up/pull-down control register PCR 16 16
A000 011Eh PORTF Pull-up/pull-down control register PCR 16 16
A000 0120h PORTG Pull-up/pull-down control register PCR 16 16
A000 0124h PORTJ Pull-up/pull-down control register PCR 16 16
A000 012Ah PORTM Pull-up/pull-down control register PCR 16 16
A000 0130h PORTR Pull-up/pull-down control register PCR 16 16
A000 0132h PORTS Pull-up/pull-down control register PCR 16 16
A000 0136h PORTU Pull-up/pull-down control register PCR 16 16
A000 0200h MPC Port 00 pin function control register POOPFS 8 8
A000 0208h MPC Port 10 pin function control register P10PFS 8 8
A000 020Fh MPC Port 17 pin function control register P17PFS 8 8
A000 0211h MPC Port 21 pin function control register P21PFS 8 8
A000 0212h MPC Port 22 pin function control register P22PFS 8 8
A000 0213h MPC Port 23 pin function control register P23PFS 8 8
A000 0217h MPC Port 27 pin function control register P27PFS 8 8
A000 021Bh MPC Port 33 pin function control register P33PFS 8 8
A000 021Ch MPC Port 34 pin function control register P34PFS 8 8
A000 021Dh MPC Port 35 pin function control register P35PFS 8 8
A000 0220h MPC Port 40 pin function control register P40PFS 8 8
A000 0222h MPC Port 42 pin function control register P42PFS 8 8
A000 0224h MPC Port 44 pin function control register P44PFS 8 8
A000 0228h MPC Port 50 pin function control register P50PFS 8 8
A000 0229h MPC Port 51 pin function control register P51PFS 8 8
A000 022Ah MPC Port 52 pin function control register P52PFS 8 8
A000 022Bh MPC Port 53 pin function control register P53PFS 8 8
A000 022Ch MPC Port 54 pin function control register P54PFS 8 8
A000 0230h MPC Port 60 pin function control register P60PFS 8 8
A000 0231h MPC Port 61 pin function control register P61PFS 8 8
A000 0232h MPC Port 62 pin function control register P62PFS 8 8
A000 0233h MPC Port 63 pin function control register P63PFS 8 8
A000 0234h MPC Port 64 pin function control register P64PFS 8 8
A000 0235h MPC Port 65 pin function control register P65PFS 8 8
A000 0236h MPC Port 66 pin function control register P66PFS 8 8
A000 0238h MPC Port 70 pin function control register P70PFS 8 8
A000 0239h MPC Port 71 pin function control register P71PFS 8 8
A000 023Ah MPC Port 72 pin function control register P72PFS 8 8
A000 023Bh MPC Port 73 pin function control register P73PFS 8 8
A000 023Ch MPC Port 74 pin function control register P74PFS 8 8
A000 023Dh MPC Port 75 pin function control register P75PFS 8 8
A000 023Eh MPC Port 76 pin function control register P76PFS 8 8
A000 023Fh MPC Port 77 pin function control register P77PFS 8 8
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Table 5.1 List of I/O Registers (Address Order) (4 / 56)
Module Number Access
Address Symbol Register Name Register Symbol of Bits Size
A000 0240h MPC Port 80 pin function control register P80OPFS 8 8
A000 0241h MPC Port 81 pin function control register P81PFS 8 8
A000 0242h MPC Port 82 pin function control register P82PFS 8 8
A000 0243h MPC Port 83 pin function control register P83PFS 8 8
A000 0244h MPC Port 84 pin function control register P84PFS 8 8
A000 0245h MPC Port 85 pin function control register P85PFS 8 8
A000 0246h MPC Port 86 pin function control register P86PFS 8 8
A000 0247h MPC Port 87 pin function control register P87PFS 8 8
A000 0248h MPC Port 90 pin function control register P90PFS 8 8
A000 0249h MPC Port 91 pin function control register P91PFS 8 8
A000 024Ah MPC Port 92 pin function control register P92PFS 8 8
A000 024Bh MPC Port 93 pin function control register P93PFS 8 8
A000 024Ch MPC Port 94 pin function control register P94PFS 8 8
A000 024Dh MPC Port 95 pin function control register P95PFS 8 8
A000 024Fh MPC Port 97 pin function control register P97PFS 8 8
A000 0250h MPC Port AO pin function control register PAOPFS 8 8
A000 0251h MPC Port A1 pin function control register PA1PFS 8 8
A000 0252h MPC Port A2 pin function control register PA2PFS 8 8
A000 0253h MPC Port A3 pin function control register PA3PFS 8 8
A000 0254h MPC Port A4 pin function control register PA4PFS 8 8
A000 0255h MPC Port A5 pin function control register PA5SPFS 8 8
A000 0256h MPC Port A6 pin function control register PAGPFS 8 8
A000 0257h MPC Port A7 pin function control register PA7PFS 8 8
A000 0258h MPC Port BO pin function control register PBOPFS 8 8
A000 0259h MPC Port B1 pin function control register PB1PFS 8 8
A000 025Ah MPC Port B2 pin function control register PB2PFS 8 8
A000 025Bh MPC Port B3 pin function control register PB3PFS 8 8
A000 025Ch MPC Port B4 pin function control register PB4PFS 8 8
A000 025Dh MPC Port B5 pin function control register PB5PFS 8 8
A000 025Eh MPC Port B6 pin function control register PB6PFS 8 8
A000 025Fh MPC Port B7 pin function control register PB7PFS 8 8
A000 0260h MPC Port CO pin function control register PCOPFS 8 8
A000 0261h MPC Port C1 pin function control register PC1PFS 8 8
A000 0262h MPC Port C2 pin function control register PC2PFS 8 8
A000 0263h MPC Port C3 pin function control register PC3PFS 8 8
A000 0264h MPC Port C4 pin function control register PC4PFS 8 8
A000 0265h MPC Port C5 pin function control register PC5PFS 8 8
A000 0266h MPC Port C6 pin function control register PC6PFS 8 8
A000 0267h MPC Port C7 pin function control register PC7PFS 8 8
A000 026Dh MPC Port D5 pin function control register PD5PFS 8 8
A000 026Eh MPC Port D6 pin function control register PD6PFS 8 8
A000 026Fh MPC Port D7 pin function control register PD7PFS 8 8
A000 0270h MPC Port EO pin function control register PEOPFS 8 8
A000 0271h MPC Port E1 pin function control register PE1PFS 8 8
A000 0272h MPC Port E2 pin function control register PE2PFS 8 8
A000 0273h MPC Port E3 pin function control register PE3PFS 8 8
A000 0274h MPC Port E4 pin function control register PE4PFS 8 8
A000 0275h MPC Port E5 pin function control register PESPFS 8 8
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Table 5.1 List of I/0O Registers (Address Order) (5/ 56)
Module Number Access

Address Symbol Register Name Register Symbol of Bits Size
A000 0276h MPC Port E6 pin function control register PEGPFS 8 8
A000 0277h MPC Port E7 pin function control register PE7PFS 8 8
A000 027Dh MPC Port F5 pin function control register PF5PFS 8 8
A000 027Eh MPC Port F6 pin function control register PF6PFS 8 8
A000 027Fh MPC Port F7 pin function control register PF7PFS 8 8
A000 0282h MPC Port G2 pin function control register PG2PFS 8 8
A000 0283h MPC Port G3 pin function control register PG3PFS 8 8
A000 0284h MPC Port G4 pin function control register PG4PFS 8 8
A000 0285h MPC Port G5 pin function control register PG5PFS 8 8
A000 0286h MPC Port G6 pin function control register PG6PFS 8 8
A000 0290h MPC Port JO pin function control register PJOPFS 8 8
A000 0291h MPC Port J1 pin function control register PJ1PFS 8 8
A000 0292h MPC Port J2 pin function control register PJ2PFS 8 8
A000 0293h MPC Port J3 pin function control register PJ3PFS 8 8
A000 0294h MPC Port J4 pin function control register PJ4PFS 8 8
A000 0295h MPC Port J5 pin function control register PJ5PFS 8 8
A000 0296h MPC Port J6 pin function control register PJ6PFS 8 8
A000 0297h MPC Port J7 pin function control register PJ7PFS 8 8
A000 02A%9h MPC Port M1 pin function control register PM1PFS 8 8
A000 02AAh MPC Port M2 pin function control register PM2PFS 8 8
A000 02ABh MPC Port M3 pin function control register PM3PFS 8 8
A000 02ACh MPC Port M4 pin function control register PM4PFS 8 8
A000 02ADh MPC Port M5 pin function control register PM5PFS 8 8
A000 02AEh MPC Port M6 pin function control register PM6PFS 8 8
A000 02AFh MPC Port M7 pin function control register PM7PFS 8 8
A000 02C1h MPC Port R1 pin function control register PR1PFS 8 8
A000 02C9h MPC Port S1 pin function control register PS1PFS 8 8
A000 02CEh MPC Port S6 pin function control register PS6PFS 8 8
A000 02CFh MPC Port S7 pin function control register PS7PFS 8 8
A000 02DFh MPC Port U7 pin function control register PU7PFS 8 8
A000 02FFh MPC Write protection register PWPR 8 8
A000 5000h SPIBSC Common control register CMNCR 32 32
A000 5004h SPIBSC SSL delay register SSLDR 32 32
A000 5008h SPIBSC Bit rate register SPBCR 32 32
A000 500Ch SPIBSC Data read control register DRCR 32 32
A000 5010h SPIBSC Data read command setting register DRCMR 32 32
A000 5014h SPIBSC Data read extended address setting register DREAR 32 32
A000 5018h SPIBSC Data read option setting register DROPR 32 32
A000 501Ch SPIBSC Data read enable setting register DRENR 32 32
A000 5020h SPIBSC SPI mode control register SMCR 32 32
A000 5024h SPIBSC SPI mode command setting register SMCMR 32 32
A000 5028h SPIBSC SPI mode address setting register SMADR 32 32
A000 502Ch SPIBSC SPI mode option setting register SMOPR 32 32
A000 5030h SPIBSC SPI mode enable setting register SMENR 32 32
A000 5038h SPIBSC SPI mode read data register 0 SMRDRO 32 8, 16, 32
A000 5040h SPIBSC SPI mode write data register 0 SMWDRO 32 8, 16, 32
A000 5048h SPIBSC Common status register CMNSR 32 32
A000 5058h SPIBSC Data read dummy cycle setting register DRDMCR 32 32
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Table 5.1 List of I/0O Registers (Address Order) (6 / 56)
Module Number Access
Address Symbol Register Name Register Symbol of Bits Size
A000 5060h SPIBSC SPI mode dummy cycle setting register SMDMCR 32 32
A001 0000h VIC IRQ status register 0 IRQS0 32 32
A001 0004h VIC IRQ status register 1 IRQS1 32 32
A001 0008h VIC IRQ status register 2 IRQS2 32 32
A001 000Ch VIC IRQ status register 3 IRQS3 32 32
A001 0010h VIC IRQ status register 4 IRQS4 32 32
A001 0014h VIC IRQ status register 5 IRQS5 32 32
A001 0018h VvIC IRQ status register 6 IRQS6 32 32
A001 001Ch VIC IRQ status register 7 IRQS7 32 32
A001 0040h VIC Interrupt input status register 0 RAISO 32 32
A001 0044h VIC Interrupt input status register 1 RAIS1 32 32
A001 0048h VIC Interrupt input status register 2 RAIS2 32 32
A001 004Ch VIC Interrupt input status register 3 RAIS3 32 32
A001 0050h VIC Interrupt input status register 4 RAIS4 32 32
A001 0054h VIC Interrupt input status register 5 RAIS5 32 32
A001 0058h VIC Interrupt input status register 6 RAIS6 32 32
A001 005Ch VIC Interrupt input status register 7 RAIS7 32 32
A001 0080h VIC Interrupt enable register 0 IENO 32 32
A001 0084h VIC Interrupt enable register 1 IEN1 32 32
A001 0088h VIC Interrupt enable register 2 IEN2 32 32
A001 008Ch VIC Interrupt enable register 3 IEN3 32 32
A001 0090h VIC Interrupt enable register 4 IEN4 32 32
A001 0094h VIC Interrupt enable register 5 IEN5S 32 32
A001 0098h VIC Interrupt enable register 6 IEN6 32 32
A001 009Ch VIC Interrupt enable register 7 IEN7 32 32
A001 00AOh VIC Interrupt enable clear register 0 IECO 32 32
A001 00A4h VIC Interrupt enable clear register 1 IEC1 32 32
A001 00A8h VIC Interrupt enable clear register 2 IEC2 32 32
A001 00ACh VIC Interrupt enable clear register 3 IEC3 32 32
A001 00BOh VIC Interrupt enable clear register 4 IEC4 32 32
A001 00B4h VIC Interrupt enable clear register 5 IEC5 32 32
A001 00B8h VIC Interrupt enable clear register 6 IEC6 32 32
A001 00BCh VIC Interrupt enable clear register 7 IEC7 32 32
A001 0100h VIC Interrupt detection type select register O PLSO 32 32
A001 0104h VIC Interrupt detection type select register 1 PLS1 32 32
A001 0108h VIC Interrupt detection type select register 2 PLS2 32 32
A001 010Ch VIC Interrupt detection type select register 3 PLS3 32 32
A001 0110h VIC Interrupt detection type select register 4 PLS4 32 32
A001 0114h VIC Interrupt detection type select register 5 PLS5 32 32
A001 0118h VIC Interrupt detection type select register 6 PLS6 32 32
A001 011Ch VIC Interrupt detection type select register 7 PLS7 32 32
A001 0120h VIC Edge detection bit clear register 0 PICO 32 32
A001 0124h VIC Edge detection bit clear register 1 PIC1 32 32
A001 0128h VIC Edge detection bit clear register 2 PIC2 32 32
A001 012Ch VIC Edge detection bit clear register 3 PIC3 32 32
A001 0130h VIC Edge detection bit clear register 4 PIC4 32 32
A001 0134h VIC Edge detection bit clear register 5 PIC5 32 32
A001 0138h VIC Edge detection bit clear register 6 PIC6 32 32
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A001 013Ch VIC Edge detection bit clear register 7 PIC7 32 32
A001 01COh VIC Interrupt priority level mask register 0 PRLMO 32 32
A001 01C4h VIC Interrupt priority level mask clear register 0 PRLCO 32 32
A001 01C8h VIC User mode enable register 0 UENO 32 32
A001 0200h VIC Interrupt address register 0 HVAO 32 32
A001 0210h VIC Interrupt service status register 0 1SS0 32 32
A001 0214h VIC Interrupt service status register 1 1SS1 32 32
A001 0218h VIC Interrupt service status register 2 1SS2 32 32
A001 021Ch VIC Interrupt service status register 3 1ISS3 32 32
A001 0220h VIC Interrupt service status register 4 1SS4 32 32
A001 0224h VIC Interrupt service status register 5 1ISS5 32 32
A001 0228h VIC Interrupt service status register 6 1ISS6 32 32
A001 022Ch VIC Interrupt service status register 7 1ISS7 32 32
A001 0230h VIC Interrupt service current register 0 ISCO 32 32
A001 0234h VIC Interrupt service current register 1 I1ISC1 32 32
A001 0238h VIC Interrupt service current register 2 1ISC2 32 32
A001 023Ch VIC Interrupt service current register 3 ISC3 32 32
A001 0240h VIC Interrupt service current register 4 1ISC4 32 32
A001 0244h VIC Interrupt service current register 5 ISC5 32 32
A001 0248h VIC Interrupt service current register 6 ISC6 32 32
A001 024Ch VIC Interrupt service current register 7 ISC7 32 32
A001 0404h VIC Interrupt address storage register 1 VAD1 32 32
A001 0408h VIC Interrupt address storage register 2 VAD2 32 32
A001 040Ch VIC Interrupt address storage register 3 VAD3 32 32
A001 0410h ViC Interrupt address storage register 4 VAD4 32 32
A001 0414h VIC Interrupt address storage register 5 VAD5 32 32
A001 0418h VIC Interrupt address storage register 6 VADG6 32 32
A001 041Ch VIC Interrupt address storage register 7 VAD7 32 32
A001 0420h VIC Interrupt address storage register 8 VAD8 32 32
A001 0424h VIC Interrupt address storage register 9 VAD9 32 32
A001 0428h ViC Interrupt address storage register 10 VAD10 32 32
A001 042Ch VIC Interrupt address storage register 11 VAD11 32 32
A001 0430h VIC Interrupt address storage register 12 VAD12 32 32
A001 0434h ViC Interrupt address storage register 13 VAD13 32 32
A001 0438h VIC Interrupt address storage register 14 VAD14 32 32
A001 043Ch VIC Interrupt address storage register 15 VAD15 32 32
A001 0440h VIC Interrupt address storage register 16 VAD16 32 32
A001 0444h VIC Interrupt address storage register 17 VAD17 32 32
A001 0448h VIC Interrupt address storage register 18 VAD18 32 32
A001 044Ch VIC Interrupt address storage register 19 VAD19 32 32
A001 0450h VIC Interrupt address storage register 20 VAD20 32 32
A001 0454h VIC Interrupt address storage register 21 VAD21 32 32
A001 0458h VIC Interrupt address storage register 22 VAD22 32 32
A001 045Ch VIC Interrupt address storage register 23 VAD23 32 32
A001 0460h VIC Interrupt address storage register 24 VAD24 32 32
A001 0464h VIC Interrupt address storage register 25 VAD25 32 32
A001 0468h VIC Interrupt address storage register 26 VAD26 32 32
A001 046Ch VIC Interrupt address storage register 27 VAD27 32 32
RO1UH0691EJ0150 Rev.1.50 RENESAS Page 79 of 1345

Jan. 31, 2022



EC-1 5. 1/0 Registers

Table 5.1 List of I/0O Registers (Address Order) (8 / 56)
Module Number Access
Address Symbol Register Name Register Symbol of Bits Size
A001 0470h VIC Interrupt address storage register 28 VAD28 32 32
A001 0474h VIC Interrupt address storage register 29 VAD29 32 32
A001 0478h VIC Interrupt address storage register 30 VAD30 32 32
A001 047Ch VIC Interrupt address storage register 31 VAD31 32 32
A001 0480h VIC Interrupt address storage register 32 VAD32 32 32
A001 0484h VIC Interrupt address storage register 33 VAD33 32 32
A001 0488h VIC Interrupt address storage register 34 VAD34 32 32
A001 048Ch VIC Interrupt address storage register 35 VAD35 32 32
A001 0490h VIC Interrupt address storage register 36 VAD36 32 32
A001 0494h VIC Interrupt address storage register 37 VAD37 32 32
A001 0498h VIC Interrupt address storage register 38 VAD38 32 32
A001 049Ch VIC Interrupt address storage register 39 VAD39 32 32
A001 04A0h VIC Interrupt address storage register 40 VAD40 32 32
A001 04A4h VIC Interrupt address storage register 41 VAD41 32 32
A001 04A8h VIC Interrupt address storage register 42 VADA42 32 32
A001 04ACh VIC Interrupt address storage register 43 VADA43 32 32
A001 04BOh VIC Interrupt address storage register 44 VAD44 32 32
A001 04B4h VIC Interrupt address storage register 45 VADA45 32 32
A001 04B8h VIC Interrupt address storage register 46 VAD46 32 32
A001 04BCh VIC Interrupt address storage register 47 VAD47 32 32
A001 04CO0h VIC Interrupt address storage register 48 VADA48 32 32
A001 04C4h VIC Interrupt address storage register 49 VAD49 32 32
A001 04C8h VIC Interrupt address storage register 50 VADS50 32 32
A001 04CCh VIC Interrupt address storage register 51 VAD51 32 32
A001 04DO0Oh VIC Interrupt address storage register 52 VAD52 32 32
A001 04D4h VIC Interrupt address storage register 53 VAD53 32 32
A001 04D8h VIC Interrupt address storage register 54 VAD54 32 32
A001 04DCh VIC Interrupt address storage register 55 VADS55 32 32
A001 04EOh VIC Interrupt address storage register 56 VAD56 32 32
A001 04E4h VIC Interrupt address storage register 57 VAD57 32 32
A001 04E8h VIC Interrupt address storage register 58 VADS58 32 32
A001 04ECh VIC Interrupt address storage register 59 VAD59 32 32
A001 04F0h VIC Interrupt address storage register 60 VAD60 32 32
A001 04F4h VIC Interrupt address storage register 61 VADG61 32 32
A001 04F8h VIC Interrupt address storage register 62 VADG2 32 32
A001 04FCh VIC Interrupt address storage register 63 VAD63 32 32
A001 0500h VIC Interrupt address storage register 64 VADG64 32 32
A001 0504h VIC Interrupt address storage register 65 VADG5 32 32
A001 0508h VIC Interrupt address storage register 66 VAD66 32 32
A001 050Ch VIC Interrupt address storage register 67 VADG67 32 32
A001 0510h VIC Interrupt address storage register 68 VADG8 32 32
A001 0514h VIC Interrupt address storage register 69 VAD69 32 32
A001 0518h VIC Interrupt address storage register 70 VAD70 32 32
A001 051Ch VIC Interrupt address storage register 71 VAD71 32 32
A001 0520h VIC Interrupt address storage register 72 VAD72 32 32
A001 0524h VIC Interrupt address storage register 73 VAD73 32 32
A001 0528h VIC Interrupt address storage register 74 VAD74 32 32
A001 052Ch VIC Interrupt address storage register 75 VAD75 32 32
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A001 0530h VIC Interrupt address storage register 76 VAD76 32 32
A001 0534h VIC Interrupt address storage register 77 VAD77 32 32
A001 0538h VIC Interrupt address storage register 78 VAD78 32 32
A001 053Ch VIC Interrupt address storage register 79 VAD79 32 32
A001 0540h VIC Interrupt address storage register 80 VAD80 32 32
A001 0544h VIC Interrupt address storage register 81 VAD81 32 32
A001 0548h VIC Interrupt address storage register 82 VAD82 32 32
A001 054Ch VIC Interrupt address storage register 83 VAD83 32 32
A001 0550h VIC Interrupt address storage register 84 VAD84 32 32
A001 0554h VIC Interrupt address storage register 85 VAD85 32 32
A001 0558h VIC Interrupt address storage register 86 VAD86 32 32
A001 055Ch VIC Interrupt address storage register 87 VAD87 32 32
A001 0560h VIC Interrupt address storage register 88 VAD88 32 32
A001 0564h VIC Interrupt address storage register 89 VAD89 32 32
A001 0568h VIC Interrupt address storage register 90 VAD90 32 32
A001 056Ch VIC Interrupt address storage register 91 VAD91 32 32
A001 0570h VIC Interrupt address storage register 92 VAD92 32 32
A001 0574h VIC Interrupt address storage register 93 VAD93 32 32
A001 0578h VIC Interrupt address storage register 94 VAD94 32 32
A001 057Ch VIC Interrupt address storage register 95 VAD95 32 32
A001 0580h VIC Interrupt address storage register 96 VAD96 32 32
A001 0584h VIC Interrupt address storage register 97 VAD97 32 32
A001 0588h VIC Interrupt address storage register 98 VAD98 32 32
A001 058Ch VIC Interrupt address storage register 99 VAD99 32 32
A001 0590h VIC Interrupt address storage register 100 VAD100 32 32
A001 0594h VIC Interrupt address storage register 101 VAD101 32 32
A001 0598h VIC Interrupt address storage register 102 VAD102 32 32
A001 059Ch VIC Interrupt address storage register 103 VAD103 32 32
A001 05A0h VIC Interrupt address storage register 104 VAD104 32 32
A001 05A4h VIC Interrupt address storage register 105 VAD105 32 32
A001 05A8h VIC Interrupt address storage register 106 VAD106 32 32
A001 05ACh VIC Interrupt address storage register 107 VAD107 32 32
A001 05B0Oh VIC Interrupt address storage register 108 VAD108 32 32
A001 05B4h VIC Interrupt address storage register 109 VAD109 32 32
A001 05B8h VIC Interrupt address storage register 110 VAD110 32 32
A001 05BCh VIC Interrupt address storage register 111 VAD111 32 32
A001 05COh VIC Interrupt address storage register 112 VAD112 32 32
A001 05C4h VIC Interrupt address storage register 113 VAD113 32 32
A001 05C8h VIC Interrupt address storage register 114 VAD114 32 32
A001 05CCh VIC Interrupt address storage register 115 VAD115 32 32
A001 05D0Oh VIC Interrupt address storage register 116 VAD116 32 32
A001 05D4h VIC Interrupt address storage register 117 VAD117 32 32
A001 05D8h VIC Interrupt address storage register 118 VAD118 32 32
A001 05DCh VIC Interrupt address storage register 119 VAD119 32 32
A001 05EOh VIC Interrupt address storage register 120 VAD120 32 32
A001 05E4h VIC Interrupt address storage register 121 VAD121 32 32
A001 05E8h VIC Interrupt address storage register 122 VAD122 32 32
A001 05ECh VIC Interrupt address storage register 123 VAD123 32 32
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A001 05F0h VIC Interrupt address storage register 124 VAD124 32 32
A001 05F4h VIC Interrupt address storage register 125 VAD125 32 32
A001 05F8h VIC Interrupt address storage register 126 VAD126 32 32
A001 05FCh VIC Interrupt address storage register 127 VAD127 32 32
A001 0600h VIC Interrupt address storage register 128 VAD128 32 32
A001 0604h VIC Interrupt address storage register 129 VAD129 32 32
A001 0608h VIC Interrupt address storage register 130 VAD130 32 32
A001 060Ch VIC Interrupt address storage register 131 VAD131 32 32
A001 0610h VIC Interrupt address storage register 132 VAD132 32 32
A001 0614h VIC Interrupt address storage register 133 VAD133 32 32
A001 0618h VIC Interrupt address storage register 134 VAD134 32 32
A001 061Ch VIC Interrupt address storage register 135 VAD135 32 32
A001 0620h VIC Interrupt address storage register 136 VAD136 32 32
A001 0624h VIC Interrupt address storage register 137 VAD137 32 32
A001 0628h VIC Interrupt address storage register 138 VAD138 32 32
A001 062Ch VIC Interrupt address storage register 139 VAD139 32 32
A001 0630h VIC Interrupt address storage register 140 VAD140 32 32
A001 0634h VIC Interrupt address storage register 141 VAD141 32 32
A001 0638h VIC Interrupt address storage register 142 VAD142 32 32
A001 063Ch VIC Interrupt address storage register 143 VAD143 32 32
A001 0640h VIC Interrupt address storage register 144 VAD144 32 32
A001 0644h VIC Interrupt address storage register 145 VAD145 32 32
A001 0648h VIC Interrupt address storage register 146 VAD146 32 32
A001 064Ch VIC Interrupt address storage register 147 VAD147 32 32
A001 0650h VIC Interrupt address storage register 148 VAD148 32 32
A001 0654h VIC Interrupt address storage register 149 VAD149 32 32
A001 0658h VIC Interrupt address storage register 150 VAD150 32 32
A001 065Ch VIC Interrupt address storage register 151 VAD151 32 32
A001 0660h VIC Interrupt address storage register 152 VAD152 32 32
A001 0664h VIC Interrupt address storage register 153 VAD153 32 32
A001 0668h VIC Interrupt address storage register 154 VAD154 32 32
A001 066Ch VIC Interrupt address storage register 155 VAD155 32 32
A001 0670h VIC Interrupt address storage register 156 VAD156 32 32
A001 0674h VIC Interrupt address storage register 157 VAD157 32 32
A001 0678h VIC Interrupt address storage register 158 VAD158 32 32
A001 067Ch VIC Interrupt address storage register 159 VAD159 32 32
A001 0680h VIC Interrupt address storage register 160 VAD160 32 32
A001 0684h VIC Interrupt address storage register 161 VAD161 32 32
A001 0688h VIC Interrupt address storage register 162 VAD162 32 32
A001 068Ch VIC Interrupt address storage register 163 VAD163 32 32
A001 0690h VIC Interrupt address storage register 164 VAD164 32 32
A001 0694h VIC Interrupt address storage register 165 VAD165 32 32
A001 0698h VIC Interrupt address storage register 166 VAD166 32 32
A001 069Ch VIC Interrupt address storage register 167 VAD167 32 32
A001 06A0h VIC Interrupt address storage register 168 VAD168 32 32
A001 06A4h VIC Interrupt address storage register 169 VAD169 32 32
A001 06A8h VIC Interrupt address storage register 170 VAD170 32 32
A001 06ACh VIC Interrupt address storage register 171 VAD171 32 32
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A001 06BOh VIC Interrupt address storage register 172 VAD172 32 32
A001 06B4h VIC Interrupt address storage register 173 VAD173 32 32
A001 06B8h VIC Interrupt address storage register 174 VAD174 32 32
A001 06BCh VIC Interrupt address storage register 175 VAD175 32 32
A001 06COh VIC Interrupt address storage register 176 VAD176 32 32
A001 06C4h VIC Interrupt address storage register 177 VAD177 32 32
A001 06C8h VIC Interrupt address storage register 178 VAD178 32 32
A001 06CCh VIC Interrupt address storage register 179 VAD179 32 32
A001 06D0Oh VIC Interrupt address storage register 180 VAD180 32 32
A001 06D4h VIC Interrupt address storage register 181 VAD181 32 32
A001 06D8h VIC Interrupt address storage register 182 VAD182 32 32
A001 06DCh VIC Interrupt address storage register 183 VAD183 32 32
A001 06EOh VIC Interrupt address storage register 184 VAD184 32 32
A001 06E4h VIC Interrupt address storage register 185 VAD185 32 32
A001 06E8h VIC Interrupt address storage register 186 VAD186 32 32
A001 06ECh VIC Interrupt address storage register 187 VAD187 32 32
A001 06FOh VIC Interrupt address storage register 188 VAD188 32 32
A001 06F4h VIC Interrupt address storage register 189 VAD189 32 32
A001 06F8h VIC Interrupt address storage register 190 VAD190 32 32
A001 06FCh VIC Interrupt address storage register 191 VAD191 32 32
A001 0700h VIC Interrupt address storage register 192 VAD192 32 32
A001 0704h VIC Interrupt address storage register 193 VAD193 32 32
A001 0708h VIC Interrupt address storage register 194 VAD194 32 32
A001 070Ch VIC Interrupt address storage register 195 VAD195 32 32
A001 0710h VIC Interrupt address storage register 196 VAD196 32 32
A001 0714h VIC Interrupt address storage register 197 VAD197 32 32
A001 0718h VIC Interrupt address storage register 198 VAD198 32 32
A001 071Ch VIC Interrupt address storage register 199 VAD199 32 32
A001 0720h VIC Interrupt address storage register 200 VAD200 32 32
A001 0724h VIC Interrupt address storage register 201 VAD201 32 32
A001 0728h VIC Interrupt address storage register 202 VAD202 32 32
A001 072Ch VIC Interrupt address storage register 203 VAD203 32 32
A001 0730h VIC Interrupt address storage register 204 VAD204 32 32
A001 0734h VIC Interrupt address storage register 205 VAD205 32 32
A001 0738h VIC Interrupt address storage register 206 VAD206 32 32
A001 073Ch VIC Interrupt address storage register 207 VAD207 32 32
A001 0740h VIC Interrupt address storage register 208 VAD208 32 32
A001 0744h VIC Interrupt address storage register 209 VAD209 32 32
A001 0748h VIC Interrupt address storage register 210 VAD210 32 32
A001 074Ch VIC Interrupt address storage register 211 VAD211 32 32
A001 0750h VIC Interrupt address storage register 212 VAD212 32 32
A001 0754h VIC Interrupt address storage register 213 VAD213 32 32
A001 0758h VIC Interrupt address storage register 214 VAD214 32 32
A001 075Ch VIC Interrupt address storage register 215 VAD215 32 32
A001 0760h VIC Interrupt address storage register 216 VAD216 32 32
A001 0764h VIC Interrupt address storage register 217 VAD217 32 32
A001 0768h VIC Interrupt address storage register 218 VAD218 32 32
A001 076Ch VIC Interrupt address storage register 219 VAD219 32 32
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A001 0770h VIC Interrupt address storage register 220 VAD220 32 32
A001 0774h VIC Interrupt address storage register 221 VAD221 32 32
A001 0778h VIC Interrupt address storage register 222 VAD222 32 32
A001 077Ch VIC Interrupt address storage register 223 VAD223 32 32
A001 0780h VIC Interrupt address storage register 224 VAD224 32 32
A001 0784h VIC Interrupt address storage register 225 VAD225 32 32
A001 0788h VIC Interrupt address storage register 226 VAD226 32 32
A001 078Ch VIC Interrupt address storage register 227 VAD227 32 32
A001 0790h VIC Interrupt address storage register 228 VAD228 32 32
A001 0794h VIC Interrupt address storage register 229 VAD229 32 32
A001 0798h VIC Interrupt address storage register 230 VAD230 32 32
A001 079Ch VIC Interrupt address storage register 231 VAD231 32 32
A001 07A0h VIC Interrupt address storage register 232 VAD232 32 32
A001 07A4h VIC Interrupt address storage register 233 VAD233 32 32
A001 07A8h VIC Interrupt address storage register 234 VAD234 32 32
A001 07ACh VIC Interrupt address storage register 235 VAD235 32 32
A001 07BOh VIC Interrupt address storage register 236 VAD236 32 32
A001 07B4h VIC Interrupt address storage register 237 VAD237 32 32
A001 07B8h VIC Interrupt address storage register 238 VAD238 32 32
A001 07BCh VIC Interrupt address storage register 239 VAD239 32 32
A001 07COh VIC Interrupt address storage register 240 VAD240 32 32
A001 07C4h VIC Interrupt address storage register 241 VAD241 32 32
A001 07C8h VIC Interrupt address storage register 242 VAD242 32 32
A001 07CCh VIC Interrupt address storage register 243 VAD243 32 32
A001 07DOh VIC Interrupt address storage register 244 VAD244 32 32
A001 07D4h VIC Interrupt address storage register 245 VAD245 32 32
A001 07D8h VIC Interrupt address storage register 246 VAD246 32 32
A001 07DCh VIC Interrupt address storage register 247 VAD247 32 32
A001 O7EOh VIC Interrupt address storage register 248 VAD248 32 32
A001 07E4h VIC Interrupt address storage register 249 VAD249 32 32
A001 07E8h VIC Interrupt address storage register 250 VAD250 32 32
A001 O7ECh VIC Interrupt address storage register 251 VAD251 32 32
A001 07F0h VIC Interrupt address storage register 252 VAD252 32 32
A001 07F4h VIC Interrupt address storage register 253 VAD253 32 32
A001 07F8h VIC Interrupt address storage register 254 VAD254 32 32
A001 07FCh VIC Interrupt address storage register 255 VAD255 32 32
A001 0804h VIC Interrupt priority level storage register 1 PRL1 32 32
A001 0808h VIC Interrupt priority level storage register 2 PRL2 32 32
A001 080Ch VIC Interrupt priority level storage register 3 PRL3 32 32
A001 0810h VIC Interrupt priority level storage register 4 PRL4 32 32
A001 0814h VIC Interrupt priority level storage register 5 PRL5 32 32
A001 0818h VIC Interrupt priority level storage register 6 PRL6 32 32
A001 081Ch VIC Interrupt priority level storage register 7 PRL7 32 32
A001 0820h VIC Interrupt priority level storage register 8 PRL8 32 32
A001 0824h VIC Interrupt priority level storage register 9 PRL9 32 32
A001 0828h VIC Interrupt priority level storage register 10 PRL10 32 32
A001 082Ch VIC Interrupt priority level storage register 11 PRL11 32 32
A001 0830h VIC Interrupt priority level storage register 12 PRL12 32 32
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A001 0834h VIC Interrupt priority level storage register 13 PRL13 32 32
A001 0838h VIC Interrupt priority level storage register 14 PRL14 32 32
A001 083Ch VIC Interrupt priority level storage register 15 PRL15 32 32
A001 0840h VIC Interrupt priority level storage register 16 PRL16 32 32
A001 0844h VIC Interrupt priority level storage register 17 PRL17 32 32
A001 0848h VIC Interrupt priority level storage register 18 PRL18 32 32
A001 084Ch VIC Interrupt priority level storage register 19 PRL19 32 32
A001 0850h VIC Interrupt priority level storage register 20 PRL20 32 32
A001 0854h VIC Interrupt priority level storage register 21 PRL21 32 32
A001 0858h VIC Interrupt priority level storage register 22 PRL22 32 32
A001 085Ch VIC Interrupt priority level storage register 23 PRL23 32 32
A001 0860h VIC Interrupt priority level storage register 24 PRL24 32 32
A001 0864h VIC Interrupt priority level storage register 25 PRL25 32 32
A001 0868h VIC Interrupt priority level storage register 26 PRL26 32 32
A001 086Ch VIC Interrupt priority level storage register 27 PRL27 32 32
A001 0870h VIC Interrupt priority level storage register 28 PRL28 32 32
A001 0874h VIC Interrupt priority level storage register 29 PRL29 32 32
A001 0878h VIC Interrupt priority level storage register 30 PRL30 32 32
A001 087Ch VIC Interrupt priority level storage register 31 PRL31 32 32
A001 0880h VIC Interrupt priority level storage register 32 PRL32 32 32
A001 0884h VIC Interrupt priority level storage register 33 PRL33 32 32
A001 0888h VIC Interrupt priority level storage register 34 PRL34 32 32
A001 088Ch VIC Interrupt priority level storage register 35 PRL35 32 32
A001 0890h VIC Interrupt priority level storage register 36 PRL36 32 32
A001 0894h VIC Interrupt priority level storage register 37 PRL37 32 32
A001 0898h VIC Interrupt priority level storage register 38 PRL38 32 32
A001 089Ch VIC Interrupt priority level storage register 39 PRL39 32 32
A001 08A0h VIC Interrupt priority level storage register 40 PRL40 32 32
A001 08A4h VIC Interrupt priority level storage register 41 PRL41 32 32
A001 08A8h VIC Interrupt priority level storage register 42 PRL42 32 32
A001 08ACh VIC Interrupt priority level storage register 43 PRL43 32 32
A001 08BOh VIC Interrupt priority level storage register 44 PRL44 32 32
A001 08B4h VIC Interrupt priority level storage register 45 PRL45 32 32
A001 08B8h VIC Interrupt priority level storage register 46 PRL46 32 32
A001 08BCh VIC Interrupt priority level storage register 47 PRL47 32 32
A001 08COh VIC Interrupt priority level storage register 48 PRL48 32 32
A001 08C4h VIC Interrupt priority level storage register 49 PRL49 32 32
A001 08C8h VIC Interrupt priority level storage register 50 PRL50 32 32
A001 08CCh VIC Interrupt priority level storage register 51 PRL51 32 32
A001 08D0h VIC Interrupt priority level storage register 52 PRL52 32 32
A001 08D4h VIC Interrupt priority level storage register 53 PRL53 32 32
A001 08D8h VIC Interrupt priority level storage register 54 PRL54 32 32
A001 08DCh VIC Interrupt priority level storage register 55 PRL55 32 32
A001 08EOh VIC Interrupt priority level storage register 56 PRL56 32 32
A001 08E4h VIC Interrupt priority level storage register 57 PRL57 32 32
A001 08E8h VIC Interrupt priority level storage register 58 PRL58 32 32
A001 08ECh VIC Interrupt priority level storage register 59 PRL59 32 32
A001 08F0h VIC Interrupt priority level storage register 60 PRL60 32 32
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A001 08F4h VIC Interrupt priority level storage register 61 PRL61 32 32
A001 08F8h VIC Interrupt priority level storage register 62 PRL62 32 32
A001 08FCh VIC Interrupt priority level storage register 63 PRL63 32 32
A001 0900h VIC Interrupt priority level storage register 64 PRL64 32 32
A001 0904h VIC Interrupt priority level storage register 65 PRL65 32 32
A001 0908h VIC Interrupt priority level storage register 66 PRL66 32 32
A001 090Ch VIC Interrupt priority level storage register 67 PRL67 32 32
A001 0910h VIC Interrupt priority level storage register 68 PRL68 32 32
A001 0914h VIC Interrupt priority level storage register 69 PRL69 32 32
A001 0918h VIC Interrupt priority level storage register 70 PRL70 32 32
A001 091Ch VIC Interrupt priority level storage register 71 PRL71 32 32
A001 0920h VIC Interrupt priority level storage register 72 PRL72 32 32
A001 0924h VIC Interrupt priority level storage register 73 PRL73 32 32
A001 0928h VIC Interrupt priority level storage register 74 PRL74 32 32
A001 092Ch VIC Interrupt priority level storage register 75 PRL75 32 32
A001 0930h VIC Interrupt priority level storage register 76 PRL76 32 32
A001 0934h VIC Interrupt priority level storage register 77 PRL77 32 32
A001 0938h VIC Interrupt priority level storage register 78 PRL78 32 32
A001 093Ch VIC Interrupt priority level storage register 79 PRL79 32 32
A001 0940h VIC Interrupt priority level storage register 80 PRL80 32 32
A001 0944h VIC Interrupt priority level storage register 81 PRL81 32 32
A001 0948h VIC Interrupt priority level storage register 82 PRL82 32 32
A001 094Ch VIC Interrupt priority level storage register 83 PRL83 32 32
A001 0950h VIC Interrupt priority level storage register 84 PRL84 32 32
A001 0954h VIC Interrupt priority level storage register 85 PRL85 32 32
A001 0958h VIC Interrupt priority level storage register 86 PRL86 32 32
A001 095Ch VIC Interrupt priority level storage register 87 PRL87 32 32
A001 0960h VIC Interrupt priority level storage register 88 PRL88 32 32
A001 0964h VIC Interrupt priority level storage register 89 PRL89 32 32
A001 0968h VIC Interrupt priority level storage register 90 PRL90 32 32
A001 096Ch VIC Interrupt priority level storage register 91 PRL91 32 32
A001 0970h VIC Interrupt priority level storage register 92 PRL92 32 32
A001 0974h VIC Interrupt priority level storage register 93 PRL93 32 32
A001 0978h VIC Interrupt priority level storage register 94 PRL94 32 32
A001 097Ch VIC Interrupt priority level storage register 95 PRL95 32 32
A001 0980h VIC Interrupt priority level storage register 96 PRL96 32 32
A001 0984h VIC Interrupt priority level storage register 97 PRL97 32 32
A001 0988h VIC Interrupt priority level storage register 98 PRL98 32 32
A001 098Ch VIC Interrupt priority level storage register 99 PRL99 32 32
A001 0990h VIC Interrupt priority level storage register 100 PRL100 32 32
A001 0994h VIC Interrupt priority level storage register 101 PRL101 32 32
A001 0998h VIC Interrupt priority level storage register 102 PRL102 32 32
A001 099Ch VIC Interrupt priority level storage register 103 PRL103 32 32
A001 09A0h VIC Interrupt priority level storage register 104 PRL104 32 32
A001 09A4h VIC Interrupt priority level storage register 105 PRL105 32 32
A001 09A8h VIC Interrupt priority level storage register 106 PRL106 32 32
A001 09ACh VIC Interrupt priority level storage register 107 PRL107 32 32
A001 09BOh VIC Interrupt priority level storage register 108 PRL108 32 32
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A001 09B4h VIC Interrupt priority level storage register 109 PRL109 32 32
A001 09B8h VIC Interrupt priority level storage register 110 PRL110 32 32
A001 09BCh VIC Interrupt priority level storage register 111 PRL111 32 32
A001 09COh VIC Interrupt priority level storage register 112 PRL112 32 32
A001 09C4h VIC Interrupt priority level storage register 113 PRL113 32 32
A001 09C8h VIC Interrupt priority level storage register 114 PRL114 32 32
A001 09CCh VIC Interrupt priority level storage register 115 PRL115 32 32
A001 09DOh VIC Interrupt priority level storage register 116 PRL116 32 32
A001 09D4h VIC Interrupt priority level storage register 117 PRL117 32 32
A001 09D8h VIC Interrupt priority level storage register 118 PRL118 32 32
A001 09DCh VIC Interrupt priority level storage register 119 PRL119 32 32
A001 09EOh VIC Interrupt priority level storage register 120 PRL120 32 32
A001 09E4h VIC Interrupt priority level storage register 121 PRL121 32 32
A001 09E8h VIC Interrupt priority level storage register 122 PRL122 32 32
A001 09ECh VIC Interrupt priority level storage register 123 PRL123 32 32
A001 09F0h VIC Interrupt priority level storage register 124 PRL124 32 32
A001 09F4h VIC Interrupt priority level storage register 125 PRL125 32 32
A001 09F8h VIC Interrupt priority level storage register 126 PRL126 32 32
A001 09FCh VIC Interrupt priority level storage register 127 PRL127 32 32
A001 0AOOh VIC Interrupt priority level storage register 128 PRL128 32 32
A001 0A04h VIC Interrupt priority level storage register 129 PRL129 32 32
A001 0A08h VIC Interrupt priority level storage register 130 PRL130 32 32
A001 0AOCh VIC Interrupt priority level storage register 131 PRL131 32 32
A001 0A10h VIC Interrupt priority level storage register 132 PRL132 32 32
A001 0A14h VIC Interrupt priority level storage register 133 PRL133 32 32
A001 0A18h VIC Interrupt priority level storage register 134 PRL134 32 32
A001 0A1Ch VIC Interrupt priority level storage register 135 PRL135 32 32
A001 0A20h VIC Interrupt priority level storage register 136 PRL136 32 32
A001 0A24h VIC Interrupt priority level storage register 137 PRL137 32 32
A001 0A28h VIC Interrupt priority level storage register 138 PRL138 32 32
A001 0A2Ch VIC Interrupt priority level storage register 139 PRL139 32 32
A001 0A30h VIC Interrupt priority level storage register 140 PRL140 32 32
A001 0A34h VIC Interrupt priority level storage register 141 PRL141 32 32
A001 0A38h VIC Interrupt priority level storage register 142 PRL142 32 32
A001 0A3Ch VIC Interrupt priority level storage register 143 PRL143 32 32
A001 0A40h VIC Interrupt priority level storage register 144 PRL144 32 32
A001 0A44h VIC Interrupt priority level storage register 145 PRL145 32 32
A001 0A48h VIC Interrupt priority level storage register 146 PRL146 32 32
A001 0A4Ch VIC Interrupt priority level storage register 147 PRL147 32 32
A001 0A50h VIC Interrupt priority level storage register 148 PRL148 32 32
A001 0A54h VIC Interrupt priority level storage register 149 PRL149 32 32
A001 0A58h VIC Interrupt priority level storage register 150 PRL150 32 32
A001 0A5Ch VIC Interrupt priority level storage register 151 PRL151 32 32
A001 0A60h VIC Interrupt priority level storage register 152 PRL152 32 32
A001 0A64h VIC Interrupt priority level storage register 153 PRL153 32 32
A001 0A68h VIC Interrupt priority level storage register 154 PRL154 32 32
A001 0ABCh VIC Interrupt priority level storage register 155 PRL155 32 32
A001 0A70h VIC Interrupt priority level storage register 156 PRL156 32 32
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A001 0A74h VIC Interrupt priority level storage register 157 PRL157 32 32
A001 0A78h VIC Interrupt priority level storage register 158 PRL158 32 32
A001 0A7Ch VIC Interrupt priority level storage register 159 PRL159 32 32
A001 0A80h VIC Interrupt priority level storage register 160 PRL160 32 32
A001 0A84h VIC Interrupt priority level storage register 161 PRL161 32 32
A001 0A88h VIC Interrupt priority level storage register 162 PRL162 32 32
A001 0A8Ch VIC Interrupt priority level storage register 163 PRL163 32 32
A001 0A90h VIC Interrupt priority level storage register 164 PRL164 32 32
A001 0A94h VIC Interrupt priority level storage register 165 PRL165 32 32
A001 0A98h VIC Interrupt priority level storage register 166 PRL166 32 32
A001 0A9Ch VIC Interrupt priority level storage register 167 PRL167 32 32
A001 0AAOh VIC Interrupt priority level storage register 168 PRL168 32 32
A001 0AA4h VIC Interrupt priority level storage register 169 PRL169 32 32
A001 0AA8h VIC Interrupt priority level storage register 170 PRL170 32 32
A001 OAACh VIC Interrupt priority level storage register 171 PRL171 32 32
A001 OABOh VIC Interrupt priority level storage register 172 PRL172 32 32
A001 0AB4h VIC Interrupt priority level storage register 173 PRL173 32 32
A001 0AB8h VIC Interrupt priority level storage register 174 PRL174 32 32
A001 OABCh VIC Interrupt priority level storage register 175 PRL175 32 32
A001 0ACOh VIC Interrupt priority level storage register 176 PRL176 32 32
A001 0AC4h VIC Interrupt priority level storage register 177 PRL177 32 32
A001 OAC8h VIC Interrupt priority level storage register 178 PRL178 32 32
A001 OACCh VIC Interrupt priority level storage register 179 PRL179 32 32
A001 OADOh VIC Interrupt priority level storage register 180 PRL180 32 32
A001 0AD4h VIC Interrupt priority level storage register 181 PRL181 32 32
A001 OAD8h VIC Interrupt priority level storage register 182 PRL182 32 32
A001 OADCh VIC Interrupt priority level storage register 183 PRL183 32 32
A001 OAEOh VIC Interrupt priority level storage register 184 PRL184 32 32
A001 OAE4h VIC Interrupt priority level storage register 185 PRL185 32 32
A001 OAE8h VIC Interrupt priority level storage register 186 PRL186 32 32
A001 OAECh VIC Interrupt priority level storage register 187 PRL187 32 32
A001 OAFOh VIC Interrupt priority level storage register 188 PRL188 32 32
A001 0AF4h VIC Interrupt priority level storage register 189 PRL189 32 32
A001 OAF8h VIC Interrupt priority level storage register 190 PRL190 32 32
A001 OAFCh VIC Interrupt priority level storage register 191 PRL191 32 32
A001 0BOOh VIC Interrupt priority level storage register 192 PRL192 32 32
A001 0B04h VIC Interrupt priority level storage register 193 PRL193 32 32
A001 0B08h VIC Interrupt priority level storage register 194 PRL194 32 32
A001 0BOCh VIC Interrupt priority level storage register 195 PRL195 32 32
A001 0B10h VIC Interrupt priority level storage register 196 PRL196 32 32
A001 0B14h VIC Interrupt priority level storage register 197 PRL197 32 32
A001 0B18h VIC Interrupt priority level storage register 198 PRL198 32 32
A001 0B1Ch VIC Interrupt priority level storage register 199 PRL199 32 32
A001 0B20h VIC Interrupt priority level storage register 200 PRL200 32 32
A001 0B24h VIC Interrupt priority level storage register 201 PRL201 32 32
A001 0B28h VIC Interrupt priority level storage register 202 PRL202 32 32
A001 0B2Ch VIC Interrupt priority level storage register 203 PRL203 32 32
A001 0B30h VIC Interrupt priority level storage register 204 PRL204 32 32
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A001 0B34h VIC Interrupt priority level storage register 205 PRL205 32 32
A001 0B38h VIC Interrupt priority level storage register 206 PRL206 32 32
A001 0B3Ch VIC Interrupt priority level storage register 207 PRL207 32 32
A001 0B40h VIC Interrupt priority level storage register 208 PRL208 32 32
A001 0B44h VIC Interrupt priority level storage register 209 PRL209 32 32
A001 0B48h VIC Interrupt priority level storage register 210 PRL210 32 32
A001 0B4Ch VIC Interrupt priority level storage register 211 PRL211 32 32
A001 0B50h VIC Interrupt priority level storage register 212 PRL212 32 32
A001 0B54h VIC Interrupt priority level storage register 213 PRL213 32 32
A001 0B58h VIC Interrupt priority level storage register 214 PRL214 32 32
A001 0B5Ch VIC Interrupt priority level storage register 215 PRL215 32 32
A001 0B60h VIC Interrupt priority level storage register 216 PRL216 32 32
A001 0B64h VIC Interrupt priority level storage register 217 PRL217 32 32
A001 0B68h VIC Interrupt priority level storage register 218 PRL218 32 32
A001 0B6Ch VIC Interrupt priority level storage register 219 PRL219 32 32
A001 0B70h VIC Interrupt priority level storage register 220 PRL220 32 32
A001 0B74h VIC Interrupt priority level storage register 221 PRL221 32 32
A001 0B78h VIC Interrupt priority level storage register 222 PRL222 32 32
A001 0B7Ch VIC Interrupt priority level storage register 223 PRL223 32 32
A001 0B80h VIC Interrupt priority level storage register 224 PRL224 32 32
A001 0B84h VIC Interrupt priority level storage register 225 PRL225 32 32
A001 0B88h VIC Interrupt priority level storage register 226 PRL226 32 32
A001 0B8Ch VIC Interrupt priority level storage register 227 PRL227 32 32
A001 0B90Oh VIC Interrupt priority level storage register 228 PRL228 32 32
A001 0B94h VIC Interrupt priority level storage register 229 PRL229 32 32
A001 0B98h VIC Interrupt priority level storage register 230 PRL230 32 32
A001 0B9Ch VIC Interrupt priority level storage register 231 PRL231 32 32
A001 0BAOh VIC Interrupt priority level storage register 232 PRL232 32 32
A001 0BA4h VIC Interrupt priority level storage register 233 PRL233 32 32
A001 0BA8h VIC Interrupt priority level storage register 234 PRL234 32 32
A001 OBACh VIC Interrupt priority level storage register 235 PRL235 32 32
A001 0BBOh VIC Interrupt priority level storage register 236 PRL236 32 32
A001 0BB4h VIC Interrupt priority level storage register 237 PRL237 32 32
A001 0BB8h VIC Interrupt priority level storage register 238 PRL238 32 32
A001 0BBCh VIC Interrupt priority level storage register 239 PRL239 32 32
A001 0BCOh VIC Interrupt priority level storage register 240 PRL240 32 32
A001 0BC4h VIC Interrupt priority level storage register 241 PRL241 32 32
A001 0BC8h VIC Interrupt priority level storage register 242 PRL242 32 32
A001 0BCCh VIC Interrupt priority level storage register 243 PRL243 32 32
A001 0BDOh VIC Interrupt priority level storage register 244 PRL244 32 32
A001 0BD4h VIC Interrupt priority level storage register 245 PRL245 32 32
A001 0BD8h VIC Interrupt priority level storage register 246 PRL246 32 32
A001 0BDCh VIC Interrupt priority level storage register 247 PRL247 32 32
A001 OBEOh VIC Interrupt priority level storage register 248 PRL248 32 32
A001 OBE4h VIC Interrupt priority level storage register 249 PRL249 32 32
A001 OBE8h VIC Interrupt priority level storage register 250 PRL250 32 32
A001 OBECh VIC Interrupt priority level storage register 251 PRL251 32 32
A001 OBFOh VIC Interrupt priority level storage register 252 PRL252 32 32
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A001 0BF4h VIC Interrupt priority level storage register 253 PRL253 32 32
A001 OBF8h VIC Interrupt priority level storage register 254 PRL254 32 32
A001 OBFCh VIC Interrupt priority level storage register 255 PRL255 32 32
A001 1000h VIC IRQ status register 8 IRQS8 32 32
A001 1004h VIC IRQ status register 9 IRQS9 32 32
A001 1040h VIC Interrupt input status register 8 RAIS8 32 32
A001 1044h VIC Interrupt input status register 9 RAIS9 32 32
A001 1080h VIC Interrupt enable register 8 IEN8 32 32
A001 1084h VIC Interrupt enable register 9 IEN9 32 32
A001 10A0h VIC Interrupt enable clear register 8 IEC8 32 32
A001 10A4h VIC Interrupt enable clear register 9 IEC9 32 32
A001 1100h VIC Interrupt detection type select register 8 PLS8 32 32
A001 1104h VIC Interrupt detection type select register 9 PLS9 32 32
A001 1120h VIC Edge detection bit clear register 8 PIC8 32 32
A001 1124h VIC Edge detection bit clear register 9 PIC9 32 32
A001 11COh VIC Interrupt priority level mask register 1 PRLM1 32 32
A001 11C4h VIC Interrupt priority level mask clear register 1 PRLCA1 32 32
A001 11C8h VIC User mode enable register 1 UEN1 32 32
A001 1210h VIC Interrupt service status register 8 1ISS8 32 32
A001 1214h VIC Interrupt service status register 9 1ISS9 32 32
A001 1230h VIC Interrupt service current register 8 ISC8 32 32
A001 1234h VIC Interrupt service current register 9 1ISC9 32 32
A001 1400h VIC Interrupt address storage register 256 VAD256 32 32
A001 1404h VIC Interrupt address storage register 257 VAD257 32 32
A001 1408h VIC Interrupt address storage register 258 VAD258 32 32
A001 140Ch VIC Interrupt address storage register 259 VAD259 32 32
A001 1410h VIC Interrupt address storage register 260 VAD260 32 32
A001 1414h VIC Interrupt address storage register 261 VAD261 32 32
A001 1418h VIC Interrupt address storage register 262 VAD262 32 32
A001 141Ch VIC Interrupt address storage register 263 VAD263 32 32
A001 1420h VIC Interrupt address storage register 264 VAD264 32 32
A001 1424h VIC Interrupt address storage register 265 VAD265 32 32
A001 1428h VIC Interrupt address storage register 266 VAD266 32 32
A001 142Ch VIC Interrupt address storage register 267 VAD267 32 32
A001 1430h VIC Interrupt address storage register 268 VAD268 32 32
A001 1434h VIC Interrupt address storage register 269 VAD269 32 32
A001 1438h VIC Interrupt address storage register 270 VAD270 32 32
A001 143Ch VIC Interrupt address storage register 271 VAD271 32 32
A001 1440h VIC Interrupt address storage register 272 VAD272 32 32
A001 1444h VIC Interrupt address storage register 273 VAD273 32 32
A001 1448h VIC Interrupt address storage register 274 VAD274 32 32
A001 144Ch VIC Interrupt address storage register 275 VAD275 32 32
A001 1450h VIC Interrupt address storage register 276 VAD276 32 32
A001 1454h VIC Interrupt address storage register 277 VAD277 32 32
A001 1458h VIC Interrupt address storage register 278 VAD278 32 32
A001 145Ch VIC Interrupt address storage register 279 VAD279 32 32
A001 1460h VIC Interrupt address storage register 280 VAD280 32 32
A001 1464h VIC Interrupt address storage register 281 VAD281 32 32
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A001 1468h VIC Interrupt address storage register 282 VAD282 32 32
A001 146Ch VIC Interrupt address storage register 283 VAD283 32 32
A001 1470h VIC Interrupt address storage register 284 VAD284 32 32
A001 1474h VIC Interrupt address storage register 285 VAD285 32 32
A001 1478h VIC Interrupt address storage register 286 VAD286 32 32
A001 147Ch VIC Interrupt address storage register 287 VAD287 32 32
A001 1480h VIC Interrupt address storage register 288 VAD288 32 32
A001 1484h VIC Interrupt address storage register 289 VAD289 32 32
A001 1488h VIC Interrupt address storage register 290 VAD290 32 32
A001 148Ch VIC Interrupt address storage register 291 VAD291 32 32
A001 1490h VIC Interrupt address storage register 292 VAD292 32 32
A001 1494h VIC Interrupt address storage register 293 VAD293 32 32
A001 1498h VIC Interrupt address storage register 294 VAD294 32 32
A001 149Ch VIC Interrupt address storage register 295 VAD295 32 32
A001 14A0h VIC Interrupt address storage register 296 VAD296 32 32
A001 14A4h VIC Interrupt address storage register 297 VAD297 32 32
A001 14A8h VIC Interrupt address storage register 298 VAD298 32 32
A001 14ACh VIC Interrupt address storage register 299 VAD299 32 32
A001 14BOh VIC Interrupt address storage register 300 VAD300 32 32
A001 1800h VIC Interrupt priority level storage register 256 PRL256 32 32
A001 1804h VIC Interrupt priority level storage register 257 PRL257 32 32
A001 1808h VIC Interrupt priority level storage register 258 PRL258 32 32
A001 180Ch VIC Interrupt priority level storage register 259 PRL259 32 32
A001 1810h VIC Interrupt priority level storage register 260 PRL260 32 32
A001 1814h VIC Interrupt priority level storage register 261 PRL261 32 32
A001 1818h VIC Interrupt priority level storage register 262 PRL262 32 32
A001 181Ch VIC Interrupt priority level storage register 263 PRL263 32 32
A001 1820h VIC Interrupt priority level storage register 264 PRL264 32 32
A001 1824h VIC Interrupt priority level storage register 265 PRL265 32 32
A001 1828h VIC Interrupt priority level storage register 266 PRL266 32 32
A001 182Ch VIC Interrupt priority level storage register 267 PRL267 32 32
A001 1830h VIC Interrupt priority level storage register 268 PRL268 32 32
A001 1834h VIC Interrupt priority level storage register 269 PRL269 32 32
A001 1838h VIC Interrupt priority level storage register 270 PRL270 32 32
A001 183Ch VIC Interrupt priority level storage register 271 PRL271 32 32
A001 1840h VIC Interrupt priority level storage register 272 PRL272 32 32
A001 1844h VIC Interrupt priority level storage register 273 PRL273 32 32
A001 1848h VIC Interrupt priority level storage register 274 PRL274 32 32
A001 184Ch VIC Interrupt priority level storage register 275 PRL275 32 32
A001 1850h VIC Interrupt priority level storage register 276 PRL276 32 32
A001 1854h VIC Interrupt priority level storage register 277 PRL277 32 32
A001 1858h VIC Interrupt priority level storage register 278 PRL278 32 32
A001 185Ch VIC Interrupt priority level storage register 279 PRL279 32 32
A001 1860h VIC Interrupt priority level storage register 280 PRL280 32 32
A001 1864h VIC Interrupt priority level storage register 281 PRL281 32 32
A001 1868h VIC Interrupt priority level storage register 282 PRL282 32 32
A001 186Ch VIC Interrupt priority level storage register 283 PRL283 32 32
A001 1870h VIC Interrupt priority level storage register 284 PRL284 32 32
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A001 1874h VIC Interrupt priority level storage register 285 PRL285 32 32
A001 1878h VIC Interrupt priority level storage register 286 PRL286 32 32
A001 187Ch VIC Interrupt priority level storage register 287 PRL287 32 32
A001 1880h VIC Interrupt priority level storage register 288 PRL288 32 32
A001 1884h VIC Interrupt priority level storage register 289 PRL289 32 32
A001 1888h VIC Interrupt priority level storage register 290 PRL290 32 32
A001 188Ch VIC Interrupt priority level storage register 291 PRL291 32 32
A001 1890h VIC Interrupt priority level storage register 292 PRL292 32 32
A001 1894h VIC Interrupt priority level storage register 293 PRL293 32 32
A001 1898h VIC Interrupt priority level storage register 294 PRL294 32 32
A001 189Ch VIC Interrupt priority level storage register 295 PRL295 32 32
A001 18A0h VIC Interrupt priority level storage register 296 PRL296 32 32
A001 18A4h VIC Interrupt priority level storage register 297 PRL297 32 32
A001 18A8h VIC Interrupt priority level storage register 298 PRL298 32 32
A001 18ACh VIC Interrupt priority level storage register 299 PRL299 32 32
A001 18B0Oh VIC Interrupt priority level storage register 300 PRL300 32 32
A004 0000h USBh HcRevision register HcRevision 32 32
A004 0004h USBh HcControl register HcControl 32 32
A004 0008h USBh HcCommandStatus register HcCommandStatus 32 32
A004 000Ch USBh HclnterruptStatus register HclIntStatus 32 32
A004 0010h USBh HclnterruptEnable register HclntEnable 32 32
A004 0014h USBh HclnterruptDisable register HcintDisable 32 32
A004 0018h USBh HcHCCA register HcHCCA 32 32
A004 001Ch USBh HcPeriodicCurrentED register HcPeriodCurED 32 32
A004 0020h USBh HcControlHeadED register HcContHeadED 32 32
A004 0024h USBh HcControlCurrentED register HcContCurrentED 32 32
A004 0028h USBh HcBulkHeadED register HcBulkHeadED 32 32
A004 002Ch USBh HcBulkCurrentED register HcBulkCurrentED 32 32
A004 0030h USBh HcDoneHead register HcDoneHead 32 32
A004 0034h USBh HcFminterval register HcFminterval 32 32
A004 0038h USBh HcFmRemaining register HcFmRemaining 32 32
A004 003Ch USBh HcFmNumber register HcFmNumber 32 32
A004 0040h USBh HcPeriodicStart register HcPeriodicStart 32 32
A004 0048h USBh HcRhDescriptorA register HcRhDescriptorA 32 32
A004 004Ch USBh HcRhDescriptorB register HcRhDescriptorB 32 32
A004 0050h USBh HcRhStatus register HcRhStatus_A 32 32
A004 0050h USBh HcRhStatus register HcRhStatus_B 32 32
A004 0054h USBh HcRhPortStatus1 register HcRhPortStatus1_A 32 32
A004 0054h USBh HcRhPortStatus1 register HcRhPortStatus1_B 32 32
A004 1000h USBh HCIVERSION / CAPLENGTH register CAPL_VERSION 32 32
A004 1004h USBh HCSPARAMS register HCSPARAMS 32 32
A004 1008h USBh HCCPARAMS register HCCPARAMS 32 32
A004 100Ch USBh HCSP_PORTROUTE register HCSP_PORTROUTE 32 32
A004 1020h USBh USBCMD register USBCMD 32 32
A004 1024h USBh USBSTS register USBSTS 32 32
A004 1028h USBh USBINTR register USBINTR 32 32
A004 102Ch USBh FRINDEX register FRINDEX 32 32
A004 1030h USBh CTRLDSSEGMENT register CTRLDSSEGMENT 32 32
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A004 1034h USBh PERIODICLISTBASE register PERIODICLIST 32 32
A004 1038h USBh ASYNCLISTADDR register ASYNCLISTADDR 32 32
A004 1060h USBh CONFIGFLAG register CONFIGFLAG 32 32
A004 1064h USBh PORTSC1 register PORTSCA1 32 32
A005 0000h USBh PCI configuration register for OHCI VID_DID_O 32 32
A005 0000h USBh PCI configuration register for AHB-PCI bridge VID_DID_A 32 32
A005 0004h USBh PCI configuration register for OHCI CMND_STS_O 32 32
A005 0004h USBh PCI configuration register for AHB-PCI bridge CMND_STS_A 32 32
A005 0008h USBh PCI configuration register for OHCI REVID_CC_O 32 32
A005 0008h USBh PCI configuration register for AHB-PCI bridge REVID_CC_A 32 32
A005 000Ch USBh PCI configuration register for OHCI CLS_LT_HT _BIST_O 32 32
A005 000Ch USBh PCI configuration register for AHB-PCI bridge CLS_LT_HT_BIST_A 32 32
A005 0010h USBh PCI configuration register for OHCI BASEAD_O 32 32
A005 0010h USBh PCI configuration register for AHB-PCI bridge BASEAD_A 32 32
A005 0014h USBh PCI configuration register for AHB-PCI bridge WIN1_BASEAD 32 32
A005 002Ch USBh PCI configuration register for OHCI SSVID_SSID_O 32 32
A005 002Ch USBh PCI configuration register for AHB-PCI bridge SSVID_SSID_A 32 32
A005 0030h USBh PCI configuration register for OHCI EROM_BASEAD 32 32
A005 0034h USBh PCI configuration register for OHCI CAPPTR 32 32
A005 003Ch USBh PCI configuration register for OHCI INTR_LINE_PIN_O 32 32
A005 003Ch USBh PCI configuration register for AHB-PCI bridge INTR_LINE_PIN_A 32 32
A005 0040h USBh PCI configuration register for OHCI CAPID_NIP_PMCAP 32 32
A005 0044h USBh PCI configuration register for OHCI PMC_STS_PMCSR 32 32
A005 00EOh USBh PCI configuration register for OHCI EXT1 32 32
A005 00E4h USBh PCI configuration register for OHCI EXT2 32 32
A005 0100h USBh PCI configuration register for EHCI VID_DID_E 32 32
A005 0104h USBh PCI configuration register for EHCI CMND_STS_E 32 32
A005 0108h USBh PCI configuration register for EHCI REVID_CC_E 32 32
A005 010Ch USBh PCI configuration register for EHCI CLS_LT _HT BIST_E 32 32
A005 0110h USBh PCI configuration register for EHCI BASEAD_E 32 32
A005 012Ch USBh PCI configuration register for EHCI SSVID_SSID_E 32 32
A005 0130h USBh PCI configuration register for EHCI EROM_BASEAD_E 32 32
A005 0134h USBh PCI configuration register for EHCI CAPPTR_E 32 32
A005 013Ch USBh PCI configuration register for EHCI INTR_LINE_PIN_E 32 32
A005 0140h USBh PCI configuration register for EHCI CAPID_NIP_PMCAP_E 32 32
A005 0144h USBh PCI configuration register for EHCI PMC_STS_PMCSR_E 32 32
A005 0160h USBh PCI configuration register for EHCI SBRN_FLADJ_PW 32 32
A005 01EOh USBh PCI configuration register for EHCI EXT1_E 32 32
A005 01E4h USBh PCI configuration register for EHCI EXT2_E 32 32
A005 0800h USBh PCIAHB_WIN1_CTR register PCIAHB_WIN1_CTR 32 32
A005 0810h USBh AHBPCI_WIN1_CTR register AHBPCI_WIN1_CTR 32 32
A005 0814h USBh AHBPCI_WIN2_CTR register AHBPCI_WIN2_CTR 32 32
A005 0820h USBh PCI_INT_ENABLE register PCI_INT_ENABLE 32 32
A005 0824h USBh PCI_INT_STATUS register PCI_INT_STATUS 32 32
A005 0830h USBh AHB_BUS_CTR register AHB_BUS_CTR 32 32
A005 0834h USBh USBCTR register USBCTR 32 32
A005 0840h USBh PCI_ARBITER_CTR register PCI_ARBITER_CTR 32 32
A005 0848h USBh PCI_UNIT_REYV register PCI_UNIT_REV 32 32
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A006 0000h USBf System configuration control register 0 SYSCFGO 16 16
A006 0002h USBf System configuration control register 1 SYSCFGH1 16 16
A006 0004h USBf System configuration status register SYSSTSO0 16 16
A006 0008h USBf Device state control register 0 DVSTCTRO 16 16
A006 000Ch USBf USB test mode register TESTMODE 16 16
A006 0010h USBf DMAO-FIFO bus configuration register DOFBCFG 16 16
A006 0012h USBf DMA1-FIFO bus configuration register D1FBCFG 16 16
A006 0014h USBf CFIFO port register CFIFO 32 8, 16, 32
A006 0018h USBf DOFIFO port register DOFIFO 32 8, 16, 32
A006 001Ch USBf D1FIFO port register D1FIFO 32 8, 16, 32
A006 0020h UsBf CFIFO port select register CFIFOSEL 16 16
A006 0022h USBf CFIFO port control register CFIFOCTR 16 16
A006 0028h USBf DOFIFO port select register DOFIFOSEL 16 16
A006 002Ah USBf DOFIFO port control register DOFIFOCTR 16 16
A006 002Ch USBf D1FIFO port select register D1FIFOSEL 16 16
A006 002Eh USBf D1FIFO port control register D1FIFOCTR 16 16
A006 0030h USBf Interrupt enable register 0 INTENBO 16 16
A006 0036h USBf BRDY interrupt enable register BRDYENB 16 16
A006 0038h USBf NRDY interrupt enable register NRDYENB 16 16
A006 003Ah USBf BEMP interrupt enable register BEMPENB 16 16
A006 003Ch USBf SOF pin configuration register SOFCFG 16 16
A006 0040h USBf Interrupt status register 0 INTSTSO 16 16
A006 0046h USBf BRDY interrupt status register BRDYSTS 16 16
A006 0048h USBf NRDY interrupt status register NRDYSTS 16 16
A006 004Ah USBf BEMP interrupt status register BEMPSTS 16 16
A006 004Ch USBf Frame number register FRMNUM 16 16
A006 004Eh usBf u frame number register UFRMNUM 16 16
A006 0050h USBf USB address register USBADDR 16 16
A006 0054h USBf USB request type register USBREQ 16 16
A006 0056h USBf USB request value register USBVAL 16 16
A006 0058h USBf USB request index register USBINDX 16 16
A006 005Ah USBf USB request length register USBLENG 16 16
A006 005Eh USBf DCP max packet size register DCPMAXP 16 16
A006 0060h USBf DCP control register DCPCTR 16 16
A006 0064h USBf Pipe window select register PIPESEL 16 16
A006 0068h USBf Pipe configuration register PIPECFG 16 16
A006 006Ah USBf Pipe buffer specification register PIPEBUF 16 16
A006 006Ch USBf Pipe max packet size register PIPEMAXP 16 16
A006 006Eh USBf Pipe cycle control register PIPEPERI 16 16
A006 0070h USBf PIPE1 control register PIPE1CTR 16 16
A006 0072h USBf PIPE2 control register PIPE2CTR 16 16
A006 0074h USBf PIPE3 control register PIPE3CTR 16 16
A006 0076h USBf PIPE4 control register PIPE4CTR 16 16
A006 0078h USBf PIPES5 control register PIPESCTR 16 16
A006 007Ah USBf PIPEG control register PIPE6BCTR 16 16
A006 007Ch USBf PIPE7 control register PIPE7CTR 16 16
A006 007Eh USBf PIPES8 control register PIPESCTR 16 16
A006 0080h USBf PIPES control register PIPESCTR 16 16

RO1UH0691EJ0150 Rev.1.50 RENESAS Page 94 of 1345

Jan. 31, 2022



EC-1 5. 1/0 Registers

Table 5.1 List of I/0O Registers (Address Order) (23 / 56)
Module Number Access
Address Symbol Register Name Register Symbol of Bits Size
A006 0090h USBf PIPE1 transaction counter enable register PIPE1TRE 16 16
A006 0092h USBf PIPE1 transaction counter register PIPE1TRN 16 16
A006 0094h USBf PIPE2 transaction counter enable register PIPE2TRE 16 16
A006 0096h USBf PIPE2 transaction counter register PIPE2TRN 16 16
A006 0098h USBf PIPES3 transaction counter enable register PIPE3TRE 16 16
A006 009Ah USBf PIPES3 transaction counter register PIPE3TRN 16 16
A006 009Ch USBf PIPE4 transaction counter enable register PIPE4TRE 16 16
A006 009Eh USBf PIPE4 transaction counter register PIPE4TRN 16 16
A006 00AOh USBf PIPES transaction counter enable register PIPE5STRE 16 16
A006 00A2h USBf PIPES transaction counter register PIPE5STRN 16 16
A006 0102h UsBf Low-power status register LPSTS 16 16
A006 0160h USBf DOFIFO continuous transfer port register 0 DOFIFOBO 32 32
A006 0164h USBf DOFIFO continuous transfer port register 1 DOFIFOB1 32 32
A006 0168h USBf DOFIFO continuous transfer port register 2 DOFIFOB2 32 32
A006 016Ch USBf DOFIFO continuous transfer port register 3 DOFIFOB3 32 32
A006 0170h USBf DOFIFO continuous transfer port register 4 DOFIFOB4 32 32
A006 0174h USBf DOFIFO continuous transfer port register 5 DOFIFOB5 32 32
A006 0178h USBf DOFIFO continuous transfer port register 6 DOFIFOB6 32 32
A006 017Ch USBf DOFIFO continuous transfer port register 7 DOFIFOB7 32 32
A006 0180h USBf D1FIFO continuous transfer port register 0 D1FIFOBO 32 32
A006 0184h USBf D1FIFO continuous transfer port register 1 D1FIFOB1 32 32
A006 0188h USBf D1FIFO continuous transfer port register 2 D1FIFOB2 32 32
A006 018Ch USBf D1FIFO continuous transfer port register 3 D1FIFOB3 32 32
A006 0190h USBf D1FIFO continuous transfer port register 4 D1FIFOB4 32 32
A006 0194h USBf D1FIFO continuous transfer port register 5 D1FIFOB5 32 32
A006 0198h UsBf D1FIFO continuous transfer port register 6 D1FIFOB6 32 32
A006 019Ch USBf D1FIFO continuous transfer port register 7 D1FIFOB7 32 32
A006 01A0h USBf PHY configuration register 1 PHYSET1 16 16
A006 2000h DMAO Next 0 source address register 0 DMACO_NOSA_0_N 32 32
A006 2000h DMAO Next 0 source address register 0 DMACO_NOSA_0_W 32 32
A006 2004h DMAO Next 0 destination address register 0 DMACO_NODA_0 32 32
A006 2008h DMAO Next 0 transaction byte register 0 DMACO_NOTB_0 32 32
A006 200Ch DMAO Next 1 source address register 0 DMACO_N1SA_0_N 32 32
A006 200Ch DMAO Next 1 source address register 0 DMACO_N1SA_0_W 32 32
A006 2010h DMAO Next 1 destination address register 0 DMACO_N1DA_0 32 32
A006 2014h DMAO Next 1 transaction byte register 0 DMACO_N1TB_0 32 32
A006 2018h DMAO Current source address register 0 DMACO_CRSA_0 32 32
A006 201Ch DMAO Current destination address register 0 DMACO_CRDA_0 32 32
A006 2020h DMAO Current transaction byte register 0 DMACO_CRTB_0 32 32
A006 2024h DMAO Channel status register 0 DMACO_CHSTAT_0 32 32
A006 2028h DMAO Channel control register 0 DMACO_CHCTRL_O 32 32
A006 202Ch DMAO Channel configuration register 0 DMACO_CHCFG_0 32 32
A006 2030h DMAO Channel interval register 0 DMACO_CHITVL_O 32 32
A006 2038h DMAO Next link address register 0 DMACO_NXLA_O 32 32
A006 203Ch DMAO Current link address register 0 DMACO_CRLA_O 32 32
A006 2040h DMAO Next 0 source address register 1 DMACO_NOSA_1_N 32 32
A006 2040h DMAO Next 0 source address register 1 DMACO_NOSA_1_W 32 32
A006 2044h DMAO Next 0 destination address register 1 DMACO_NODA_1 32 32
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A006 2048h DMAO Next 0 transaction byte register 1 DMACO_NOTB_1 32 32
A006 204Ch DMAO Next 1 source address register 1 DMACO_N1SA_1_N 32 32
A006 204Ch DMAO Next 1 source address register 1 DMACO_N1SA_1_W 32 32
A006 2050h DMAO Next 1 destination address register 1 DMACO_N1DA_1 32 32
A006 2054h DMAO Next 1 transaction byte register 1 DMACO_N1TB_1 32 32
A006 2058h DMAO Current source address register 1 DMACO_CRSA_1 32 32
A006 205Ch DMAO Current destination address register 1 DMACO_CRDA_1 32 32
A006 2060h DMAO Current transaction byte register 1 DMACO_CRTB_1 32 32
A006 2064h DMAO Channel status register 1 DMACO_CHSTAT_1 32 32
A006 2068h DMAO Channel control register 1 DMACO_CHCTRL_1 32 32
A006 206Ch DMAO Channel configuration register 1 DMACO_CHCFG_1 32 32
A006 2070h DMAO Channel interval register 1 DMACO_CHITVL_1 32 32
A006 2078h DMAO Current link address register 1 DMACO_NXLA_1 32 32
A006 207Ch DMAO Next link address register 1 DMACO_CRLA 1 32 32
A006 2080h DMAO Next 0 source address register 2 DMACO_NOSA_2_N 32 32
A006 2080h DMAO Next 0 source address register 2 DMACO_NOSA_2_W 32 32
A006 2084h DMAO Next 0 destination address register 2 DMACO_NODA_2 32 32
A006 2088h DMAO Next 0 transaction byte register 2 DMACO_NOTB_2 32 32
A006 208Ch DMAO Next 1 source address register 2 DMACO_N1SA_2_N 32 32
A006 208Ch DMAO Next 1 source address register 2 DMACO_N1SA_2 W 32 32
A006 2090h DMAO Next 1 destination address register 2 DMACO_N1DA_2 32 32
A006 2094h DMAO Next 1 transaction byte register 2 DMACO_N1TB_2 32 32
A006 2098h DMAO Current source address register 2 DMACO_CRSA_2 32 32
A006 209Ch DMAO Current destination address register 2 DMACO_CRDA_2 32 32
A006 20A0h DMAO Current transaction byte register 2 DMACO_CRTB_2 32 32
A006 20A4h DMAO Channel status register 2 DMACO_CHSTAT_2 32 32
A006 20A8h DMAO Channel control register 2 DMACO_CHCTRL_2 32 32
A006 20ACh DMAO Channel configuration register 2 DMACO_CHCFG_2 32 32
A006 20BOh DMAO Channel interval register 2 DMACO_CHITVL_2 32 32
A006 20B8h DMAO Next link address register 2 DMACO_NXLA_2 32 32
A006 20BCh DMAO Current link address register 2 DMACO_CRLA_2 32 32
A006 20C0h DMAO Next 0 source address register 3 DMACO_NOSA_3 N 32 32
A006 20C0h DMAO Next 0 source address register 3 DMACO_NOSA_3_W 32 32
A006 20C4h DMAO Next 0 destination address register 3 DMACO_NODA_3 32 32
A006 20C8h DMAO Next O transaction byte register 3 DMACO_NOTB_3 32 32
A006 20CCh DMAO Next 1 source address register 3 DMACO_N1SA_3_N 32 32
A006 20CCh DMAO Next 1 source address register 3 DMACO_N1SA_3_W 32 32
A006 20D0h DMAO Next 1 destination address register 3 DMACO_N1DA_3 32 32
A006 20D4h DMAO Next 1 transaction byte register 3 DMACO_N1TB_3 32 32
A006 20D8h DMAO Current source address register 3 DMACO_CRSA_3 32 32
A006 20DCh DMAO Current destination address register 3 DMACO_CRDA_3 32 32
A006 20EOh DMAO Current transaction byte register 3 DMACO_CRTB_3 32 32
A006 20E4h DMAO Channel status register 3 DMACO_CHSTAT_3 32 32
A006 20E8h DMAO Channel control register 3 DMACO_CHCTRL_3 32 32
A006 20ECh DMAO Channel configuration register 3 DMACO_CHCFG_3 32 32
A006 20F0h DMAO Channel interval register 3 DMACO_CHITVL_3 32 32
A006 20F8h DMAO Next link address register 3 DMACO_NXLA_3 32 32
A006 20FCh DMAO Current link address register 3 DMACO_CRLA_3 32 32
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A006 2100h DMAO Next 0 source address register 4 DMACO_NOSA_4_N 32 32
A006 2100h DMAO Next 0 source address register 4 DMACO_NOSA_4 W 32 32
A006 2104h DMAO Next 0 destination address register 4 DMACO_NODA_4 32 32
A006 2108h DMAO Next 0 transaction byte register 4 DMACO_NOTB_4 32 32
A006 210Ch DMAO Next 1 source address register 4 DMACO_N1SA_4 N 32 32
A006 210Ch DMAO Next 1 source address register 4 DMACO_N1SA_4_W 32 32
A006 2110h DMAO Next 1 destination address register 4 DMACO_N1DA_4 32 32
A006 2114h DMAO Next 1 transaction byte register 4 DMACO_N1TB_4 32 32
A006 2118h DMAO Current source address register 4 DMACO_CRSA_4 32 32
A006 211Ch DMAO Current destination address register 4 DMACO_CRDA_4 32 32
A006 2120h DMAO Current transaction byte register 4 DMACO_CRTB_4 32 32
A006 2124h DMAO Channel status register 4 DMACO_CHSTAT_4 32 32
A006 2128h DMAO Channel control register 4 DMACO_CHCTRL_4 32 32
A006 212Ch DMAO Channel configuration register 4 DMACO_CHCFG_4 32 32
A006 2130h DMAO Channel interval register 4 DMACO_CHITVL_4 32 32
A006 2138h DMAO Next link address register 4 DMACO_NXLA_4 32 32
A006 213Ch DMAO Current link address register 4 DMACO_CRLA 4 32 32
A006 2140h DMAO Next 0 source address register 5 DMACO_NOSA_5_N 32 32
A006 2140h DMAO Next 0 source address register 5 DMACO_NOSA_5_W 32 32
A006 2144h DMAO Next 0 destination address register 5 DMACO_NODA_5 32 32
A006 2148h DMAO Next 0 transaction byte register 5 DMACO_NOTB_5 32 32
A006 214Ch DMAO Next 1 source address register 5 DMACO_N1SA_5_N 32 32
A006 214Ch DMAO Next 1 source address register 5 DMACO_N1SA_5 W 32 32
A006 2150h DMAO Next 1 destination address register 5 DMACO_N1DA_5 32 32
A006 2154h DMAO Next 1 transaction byte register 5 DMACO_N1TB_5 32 32
A006 2158h DMAO Current source address register 5 DMACO_CRSA_5 32 32
A006 215Ch DMAO Current destination address register 5 DMACO_CRDA_5 32 32
A006 2160h DMAO Current transaction byte register 5 DMACO_CRTB_5 32 32
A006 2164h DMAO Channel status register 5 DMACO_CHSTAT_5 32 32
A006 2168h DMAO Channel control register 5 DMACO_CHCTRL_5 32 32
A006 216Ch DMAO Channel configuration register 5 DMACO_CHCFG_5 32 32
A006 2170h DMAO Channel interval register 5 DMACO_CHITVL_5 32 32
A006 2178h DMAO Next link address register 5 DMACO_NXLA_5 32 32
A006 217Ch DMAO Current link address register 5 DMACO_CRLA_5 32 32
A006 2180h DMAO Next 0 source address register 6 DMACO_NOSA_6_N 32 32
A006 2180h DMAO Next 0 source address register 6 DMACO_NOSA_6_W 32 32
A006 2184h DMAO Next 0 destination address register 6 DMACO_NODA_6 32 32
A006 2188h DMAO Next O transaction byte register 6 DMACO_NOTB_6 32 32
A006 218Ch DMAO Next 1 source address register 6 DMACO_N1SA_6_N 32 32
A006 218Ch DMAO Next 1 source address register 6 DMACO_N1SA_6_W 32 32
A006 2190h DMAO Next 1 destination address register 6 DMACO_N1DA_6 32 32
A006 2194h DMAO Next 1 transaction byte register 6 DMACO_N1TB_6 32 32
A006 2198h DMAO Current source address register 6 DMACO_CRSA_6 32 32
A006 219Ch DMAO Current destination address register 6 DMACO_CRDA_6 32 32
A006 21A0h DMAO Current transaction byte register 6 DMACO_CRTB_6 32 32
A006 21A4h DMAO Channel status register 6 DMACO_CHSTAT_6 32 32
A006 21A8h DMAO Channel control register 6 DMACO_CHCTRL_6 32 32
A006 21ACh DMAO Channel configuration register 6 DMACO_CHCFG_6 32 32
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A006 21B0h DMAO Channel interval register 6 DMACO_CHITVL_6 32 32
A006 21B8h DMAO Next link address register 6 DMACO_NXLA_6 32 32
A006 21BCh DMAO Current link address register 6 DMACO_CRLA_6 32 32
A006 21COh DMAO Next 0 source address register 7 DMACO_NOSA_7_N 32 32
A006 21C0h DMAO Next 0 source address register 7 DMACO_NOSA_7_W 32 32
A006 21C4h DMAO Next 0 destination address register 7 DMACO_NODA_7 32 32
A006 21C8h DMAO Next 0 transaction byte register 7 DMACO_NOTB_7 32 32
A006 21CCh DMAO Next 1 source address register 7 DMACO_N1SA_7_N 32 32
A006 21CCh DMAO Next 1 source address register 7 DMACO_N1SA_7_W 32 32
A006 21D0h DMAO Next 1 destination address register 7 DMACO_N1DA_7 32 32
A006 21D4h DMAO Next 1 transaction byte register 7 DMACO_N1TB_7 32 32
A006 21D8h DMAO Current source address register 7 DMACO_CRSA_7 32 32
A006 21DCh DMAO Current destination address register 7 DMACO_CRDA_7 32 32
A006 21EOh DMAO Current transaction byte register 7 DMACO_CRTB_7 32 32
A006 21E4h DMAO Channel status register 7 DMACO_CHSTAT_7 32 32
A006 21E8h DMAO Channel control register 7 DMACO_CHCTRL_7 32 32
A006 21ECh DMAO Channel configuration register 7 DMACO_CHCFG_7 32 32
A006 21F0h DMAO Channel interval register 7 DMACO_CHITVL_7 32 32
A006 21F8h DMAO Next link address register 7 DMACO_NXLA_7 32 32
A006 21FCh DMAO Current link address register 7 DMACO_CRLA_7 32 32
A006 2200h DMAO Source continuous register 0 DMACO_SCNT_O 32 32
A006 2204h DMAO Source skip register 0 DMACO_SSKP_0 32 32
A006 2208h DMAO Destination continuous register 0 DMACO_DCNT_O 32 32
A006 220Ch DMAO Destination skip register 0 DMACO_DSKP_0 32 32
A006 2220h DMAO Source continuous register 1 DMACO_SCNT_1 32 32
A006 2224h DMAO Source skip register 1 DMACO_SSKP_1 32 32
A006 2228h DMAO Destination continuous register 1 DMACO_DCNT_1 32 32
A006 222Ch DMAO Destination skip register 1 DMACO_DSKP_1 32 32
A006 2240h DMAO Source continuous register 2 DMACO_SCNT_2 32 32
A006 2244h DMAO Source skip register 2 DMACO_SSKP_2 32 32
A006 2248h DMAO Destination continuous register 2 DMACO_DCNT_2 32 32
A006 224Ch DMAO Destination skip register 2 DMACO_DSKP_2 32 32
A006 2260h DMAO Source continuous register 3 DMACO_SCNT_3 32 32
A006 2264h DMAO Source skip register 3 DMACO_SSKP_3 32 32
A006 2268h DMAO Destination continuous register 3 DMACO_DCNT_3 32 32
A006 226Ch DMAO Destination skip register 3 DMACO_DSKP_3 32 32
A006 2280h DMAO Source continuous register 4 DMACO_SCNT_4 32 32
A006 2284h DMAO Source skip register 4 DMACO_SSKP_4 32 32
A006 2288h DMAO Destination continuous register 4 DMACO_DCNT_4 32 32
A006 228Ch DMAO Destination skip register 4 DMACO_DSKP_4 32 32
A006 22A0h DMAO Source continuous register 5 DMACO_SCNT_5 32 32
A006 22A4h DMAO Source skip register 5 DMACO_SSKP_5 32 32
A006 22A8h DMAO Destination continuous register 5 DMACO_DCNT_5 32 32
A006 22ACh DMAO Destination skip register 5 DMACO_DSKP_5 32 32
A006 22C0h DMAO Source continuous register 6 DMACO_SCNT_6 32 32
A006 22C4h DMAO Source skip register 6 DMACO_SSKP_6 32 32
A006 22C8h DMAO Destination continuous register 6 DMACO_DCNT_6 32 32
A006 22CCh DMAO Destination skip register 6 DMACO_DSKP_6 32 32
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A006 22E0h DMAO Source continuous register 7 DMACO_SCNT_7 32 32
A006 22E4h DMAO Source skip register 7 DMACO_SSKP_7 32 32
A006 22E8h DMAO Destination continuous register 7 DMACO_DCNT_7 32 32
A006 22ECh DMAO Destination skip register 7 DMACO_DSKP_7 32 32
A006 2300h DMAO DMA control register A DMACO_DCTRL_A 32 32
A006 2304h DMAO Descriptor interval register A DMACO_DSCITVL_A 32 32
A006 2310h DMAO DMA status EN register A DMACO_DST_EN_A 32 32
A006 2314h DMAO DMA status ER register A DMACO_DST_ER_A 32 32
A006 2318h DMAO DMA status END register A DMACO_DST_END_A 32 32
A006 2320h DMAO DMA status SUS register A DMACO_DST_SUS_A 32 32
A006 2400h DMAO Next 0 source address register 8 DMACO_NOSA_8 N 32 32
A006 2400h DMAO Next 0 source address register 8 DMACO_NOSA_8_W 32 32
A006 2404h DMAO Next 0 destination address register 8 DMACO_NODA_8 32 32
A006 2408h DMAO Next O transaction byte register 8 DMACO_NOTB_8 32 32
A006 240Ch DMAO Next 1 source address register 8 DMACO_N1SA_8_N 32 32
A006 240Ch DMAO Next 1 source address register 8 DMACO_N1SA_8_W 32 32
A006 2410h DMAO Next 1 destination address register 8 DMACO_N1DA_8 32 32
A006 2414h DMAO Next 1 transaction byte register 8 DMACO_N1TB_8 32 32
A006 2418h DMAO Current source address register 8 DMACO_CRSA_8 32 32
A006 241Ch DMAO Current destination address register 8 DMACO_CRDA_8 32 32
A006 2420h DMAO Current transaction byte register 8 DMACO_CRTB_8 32 32
A006 2424h DMAO Channel status register 8 DMACO_CHSTAT_8 32 32
A006 2428h DMAO Channel control register 8 DMACO_CHCTRL_8 32 32
A006 242Ch DMAO Channel configuration register 8 DMACO_CHCFG_8 32 32
A006 2430h DMAO Channel interval register 8 DMACO_CHITVL_8 32 32
A006 2438h DMAO Next link address register 8 DMACO_NXLA_8 32 32
A006 243Ch DMAO Current link address register 8 DMACO_CRLA_8 32 32
A006 2440h DMAO Next 0 source address register 9 DMACO_NOSA_9 N 32 32
A006 2440h DMAO Next 0 source address register 9 DMACO_NOSA_9 W 32 32
A006 2444h DMAO Next 0 destination address register 9 DMACO_NODA_9 32 32
A006 2448h DMAO Next 0 transaction byte register 9 DMACO_NOTB_9 32 32
A006 244Ch DMAO Next 1 source address register 9 DMACO_N1SA_9 N 32 32
A006 244Ch DMAO Next 1 source address register 9 DMACO_N1SA_9_W 32 32
A006 2450h DMAO Next 1 destination address register 9 DMACO_N1DA_9 32 32
A006 2454h DMAO Next 1 transaction byte register 9 DMACO_N1TB_9 32 32
A006 2458h DMAO Current source address register 9 DMACO_CRSA_9 32 32
A006 245Ch DMAO Current destination address register 9 DMACO_CRDA_9 32 32
A006 2460h DMAO Current transaction byte register 9 DMACO_CRTB_9 32 32
A006 2464h DMAO Channel status register 9 DMACO_CHSTAT_9 32 32
A006 2468h DMAO Channel control register 9 DMACO_CHCTRL_9 32 32
A006 246Ch DMAO Channel configuration register 9 DMACO_CHCFG_9 32 32
A006 2470h DMAO Channel interval register 9 DMACO_CHITVL_9 32 32
A006 2478h DMAO Next link address register 9 DMACO_NXLA_9 32 32
A006 247Ch DMAO Current link address register 9 DMACO_CRLA 9 32 32
A006 2480h DMAO Next 0 source address register 10 DMACO_NOSA_10_N 32 32
A006 2480h DMAO Next 0 source address register 10 DMACO_NOSA_10_W 32 32
A006 2484h DMAO Next 0 destination address register 10 DMACO_NODA_10 32 32
A006 2488h DMAO Next 0 transaction byte register 10 DMACO_NOTB_10 32 32
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A006 248Ch DMAO Next 1 source address register 10 DMACO_N1SA_10_N 32 32
A006 248Ch DMAO Next 1 source address register 10 DMACO_N1SA_10_W 32 32
A006 2490h DMAO Next 1 destination address register 10 DMACO_N1DA_10 32 32
A006 2494h DMAO Next 1 transaction byte register 10 DMACO_N1TB_10 32 32
A006 2498h DMAO Current source address register 10 DMACO_CRSA_10 32 32
A006 249Ch DMAO Current destination address register 10 DMACO_CRDA_10 32 32
A006 24A0h DMAO Current transaction byte register 10 DMACO_CRTB_10 32 32
A006 24A4h DMAO Channel status register 10 DMACO_CHSTAT_10 32 32
A006 24A8h DMAO Channel control register 10 DMACO_CHCTRL_10 32 32
A006 24ACh DMAO Channel configuration register 10 DMACO_CHCFG_10 32 32
A006 24B0h DMAO Channel interval register 10 DMACO_CHITVL_10 32 32
A006 24B8h DMAO Next link address register 10 DMACO_NXLA_10 32 32
A006 24BCh DMAO Current link address register 10 DMACO_CRLA_10 32 32
A006 24C0h DMAO Next 0 source address register 11 DMACO_NOSA_11_N 32 32
A006 24C0h DMAO Next 0 source address register 11 DMACO_NOSA_11_W 32 32
A006 24C4h DMAO Next 0 destination address register 11 DMACO_NODA_11 32 32
A006 24C8h DMAO Next 0 transaction byte register 11 DMACO_NOTB_11 32 32
A006 24CCh DMAO Next 1 source address register 11 DMACO_N1SA_11_N 32 32
A006 24CCh DMAO Next 1 source address register 11 DMACO_N1SA_11_W 32 32
A006 24D0h DMAO Next 1 destination address register 11 DMACO_N1DA_11 32 32
A006 24D4h DMAO Next 1 transaction byte register 11 DMACO_N1TB_11 32 32
A006 24D8h DMAO Current source address register 11 DMACO_CRSA_11 32 32
A006 24DCh DMAO Current destination address register 11 DMACO_CRDA_11 32 32
A006 24E0h DMAO Current transaction byte register 11 DMACO_CRTB_11 32 32
A006 24E4h DMAO Channel status register 11 DMACO_CHSTAT_11 32 32
A006 24E8h DMAO Channel control register 11 DMACO_CHCTRL_11 32 32
A006 24ECh DMAO Channel configuration register 11 DMACO_CHCFG_11 32 32
A006 24F0h DMAO Channel interval register 11 DMACO_CHITVL_11 32 32
A006 24F8h DMAO Next link address register 11 DMACO_NXLA_11 32 32
A006 24FCh DMAO Current link address register 11 DMACO_CRLA_11 32 32
A006 2500h DMAO Next 0 source address register 12 DMACO_NOSA_12_N 32 32
A006 2500h DMAO Next 0 source address register 12 DMACO_NOSA_12_ W 32 32
A006 2504h DMAO Next 0 destination address register 12 DMACO_NODA_12 32 32
A006 2508h DMAO Next O transaction byte register 12 DMACO_NOTB_12 32 32
A006 250Ch DMAO Next 1 source address register 12 DMACO_N1SA_12_N 32 32
A006 250Ch DMAO Next 1 source address register 12 DMACO_N1SA_12_W 32 32
A006 2510h DMAO Next 1 destination address register 12 DMACO_N1DA_12 32 32
A006 2514h DMAO Next 1 transaction byte register 12 DMACO_N1TB_12 32 32
A006 2518h DMAO Current source address register 12 DMACO_CRSA_12 32 32
A006 251Ch DMAO Current destination address register 12 DMACO_CRDA_12 32 32
A006 2520h DMAO Current transaction byte register 12 DMACO_CRTB_12 32 32
A006 2524h DMAO Channel status register 12 DMACO_CHSTAT_12 32 32
A006 2528h DMAO Channel control register 12 DMACO_CHCTRL_12 32 32
A006 252Ch DMAO Channel configuration register 12 DMACO_CHCFG_12 32 32
A006 2530h DMAO Channel interval register 12 DMACO_CHITVL_12 32 32
A006 2538h DMAO Next link address register 12 DMACO_NXLA_12 32 32
A006 253Ch DMAO Current link address register 12 DMACO_CRLA_12 32 32
A006 2540h DMAO Next 0 source address register 13 DMACO_NOSA_13_N 32 32
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Module Number Access
Address Symbol Register Name Register Symbol of Bits Size
A006 2540h DMAO Next 0 source address register 13 DMACO_NOSA_13_W 32 32
A006 2544h DMAO Next 0 destination address register 13 DMACO_NODA_13 32 32
A006 2548h DMAO Next 0 transaction byte register 13 DMACO_NOTB_13 32 32
A006 254Ch DMAO Next 1 source address register 13 DMACO_N1SA_13_N 32 32
A006 254Ch DMAO Next 1 source address register 13 DMACO_N1SA_13 W 32 32
A006 2550h DMAO Next 1 destination address register 13 DMACO_N1DA_13 32 32
A006 2554h DMAO Next 1 transaction byte register 13 DMACO_N1TB_13 32 32
A006 2558h DMAO Current source address register 13 DMACO_CRSA_13 32 32
A006 255Ch DMAO Current destination address register 13 DMACO_CRDA_13 32 32
A006 2560h DMAO Current transaction byte register 13 DMACO_CRTB_13 32 32
A006 2564h DMAO Channel status register 13 DMACO_CHSTAT_13 32 32
A006 2568h DMAO Channel control register 13 DMACO_CHCTRL_13 32 32
A006 256Ch DMAO Channel configuration register 13 DMACO_CHCFG_13 32 32
A006 2570h DMAO Channel interval register 13 DMACO_CHITVL_13 32 32
A006 2578h DMAO Next link address register 13 DMACO_NXLA_13 32 32
A006 257Ch DMAO Current link address register 13 DMACO_CRLA_13 32 32
A006 2580h DMAO Next 0 source address register 14 DMACO_NOSA_14_N 32 32
A006 2580h DMAO Next 0 source address register 14 DMACO_NOSA_14_W 32 32
A006 2584h DMAO Next 0 destination address register 14 DMACO_NODA_14 32 32
A006 2588h DMAO Next O transaction byte register 14 DMACO_NOTB_14 32 32
A006 258Ch DMAO Next 1 source address register 14 DMACO_N1SA_14_N 32 32
A006 258Ch DMAO Next 1 source address register 14 DMACO_N1SA_14_ W 32 32
A006 2590h DMAO Next 1 destination address register 14 DMACO_N1DA_14 32 32
A006 2594h DMAO Next 1 transaction byte register 14 DMACO_N1TB_14 32 32
A006 2598h DMAO Current source address register 14 DMACO_CRSA_14 32 32
A006 259Ch DMAO Current destination address register 14 DMACO_CRDA_14 32 32
A006 25A0h DMAO Current transaction byte register 14 DMACO_CRTB_14 32 32
A006 25A4h DMAO Channel status register 14 DMACO_CHSTAT_14 32 32
A006 25A8h DMAO Channel control register 14 DMACO_CHCTRL_14 32 32
A006 25ACh DMAO Channel configuration register 14 DMACO_CHCFG_14 32 32
A006 25B0h DMAO Channel interval register 14 DMACO_CHITVL_14 32 32
A006 25B8h DMAO Next link address register 14 DMACO_NXLA_14 32 32
A006 25BCh DMAO Current link address register 14 DMACO_CRLA_14 32 32
A006 25C0h DMAO Next 0 source address register 15 DMACO_NOSA_15_N 32 32
A006 25C0h DMAO Next 0 source address register 15 DMACO_NOSA_15 W 32 32
A006 25C4h DMAO Next 0 destination address register 15 DMACO_NODA_15 32 32
A006 25C8h DMAO Next 0 transaction byte register 15 DMACO_NOTB_15 32 32
A006 25CCh DMAO Next 1 source address register 15 DMACO_N1SA_15 N 32 32
A006 25CCh DMAO Next 1 source address register 15 DMACO_N1SA_15_W 32 32
A006 25D0h DMAO Next 1 destination address register 15 DMACO_N1DA_15 32 32
A006 25D4h DMAO Next 1 transaction byte register 15 DMACO_N1TB_15 32 32
A006 25D8h DMAO Current source address register 15 DMACO_CRSA_15 32 32
A006 25DCh DMAO Current destination address register 15 DMACO_CRDA_15 32 32
A006 25E0h DMAO Current transaction byte register 15 DMACO_CRTB_15 32 32
A006 25E4h DMAO Channel status register 15 DMACO_CHSTAT_15 32 32
A006 25E8h DMAO Channel control register 15 DMACO_CHCTRL_15 32 32
A006 25ECh DMAO Channel configuration register 15 DMACO_CHCFG_15 32 32
A006 25F0h DMAO Channel interval register 15 DMACO_CHITVL_15 32 32
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Module Number Access
Address Symbol Register Name Register Symbol of Bits Size
A006 25F8h DMAO Next link address register 15 DMACO_NXLA_15 32 32
A006 25FCh DMAO Current link address register 15 DMACO_CRLA_15 32 32
A006 2600h DMAO Source continuous register 8 DMACO_SCNT_8 32 32
A006 2604h DMAO Source skip register 8 DMACO_SSKP_8 32 32
A006 2608h DMAO Destination continuous register 8 DMACO_DCNT_8 32 32
A006 260Ch DMAO Destination skip register 8 DMACO_DSKP_8 32 32
A006 2620h DMAO Source continuous register 9 DMACO_SCNT_9 32 32
A006 2624h DMAO Source skip register 9 DMACO_SSKP_9 32 32
A006 2628h DMAO Destination continuous register 9 DMACO_DCNT_9 32 32
A006 262Ch DMAO Destination skip register 9 DMACO_DSKP_9 32 32
A006 2640h DMAO Source continuous register 10 DMACO_SCNT_10 32 32
A006 2644h DMAO Source skip register 10 DMACO_SSKP_10 32 32
A006 2648h DMAO Destination continuous register 10 DMACO_DCNT_10 32 32
A006 264Ch DMAO Destination skip register 10 DMACO_DSKP_10 32 32
A006 2660h DMAO Source continuous register 11 DMACO_SCNT_11 32 32
A006 2664h DMAO Source skip register 11 DMACO_SSKP_11 32 32
A006 2668h DMAO Destination continuous register 11 DMACO_DCNT_11 32 32
A006 266Ch DMAO Destination skip register 11 DMACO_DSKP_11 32 32
A006 2680h DMAO Source continuous register 12 DMACO_SCNT_12 32 32
A006 2684h DMAO Source skip register 12 DMACO_SSKP_12 32 32
A006 2688h DMAO Destination continuous register 12 DMACO_DCNT_12 32 32
A006 268Ch DMAO Destination skip register 12 DMACO_DSKP_12 32 32
A006 26A0h DMAO Source continuous register 13 DMACO_SCNT_13 32 32
A006 26A4h DMAO Source skip register 13 DMACO_SSKP_13 32 32
A006 26A8h DMAO Destination continuous register 13 DMACO_DCNT_13 32 32
A006 26ACh DMAO Destination skip register 13 DMACO_DSKP_13 32 32
A006 26C0h DMAO Source continuous register 14 DMACO_SCNT_14 32 32
A006 26C4h DMAO Source skip register 14 DMACO_SSKP_14 32 32
A006 26C8h DMAO Destination continuous register 14 DMACO_DCNT_14 32 32
A006 26CCh DMAO Destination skip register 14 DMACO_DSKP_14 32 32
A006 26E0h DMAO Source continuous register 15 DMACO_SCNT_15 32 32
A006 26E4h DMAO Source skip register 15 DMACO_SSKP_15 32 32
A006 26E8h DMAO Destination continuous register 15 DMACO_DCNT_15 32 32
A006 26ECh DMAO Destination skip register 15 DMACO_DSKP_15 32 32
A006 2700h DMAO DMA control register B DMACO_DCTRL_B 32 32
A006 2704h DMAO Descriptor interval register B DMACO_DSCITVL_B 32 32
A006 2710h DMAO DMA status EN register B DMACO_DST_EN_B 32 32
A006 2714h DMAO DMA status ER register B DMACO_DST_ER_B 32 32
A006 2718h DMAO DMA status END register B DMACO_DST_END_B 32 32
A006 2720h DMAO DMA status SUS register B DMACO_DST_SUS_B 32 32
A006 3000h DMA1 Next 0 source address register 0 DMAC1_NOSA_O0_N 32 32
A006 3000h DMA1 Next 0 source address register 0 DMAC1_NOSA_0_W 32 32
A006 3004h DMA1 Next 0 destination address register 0 DMAC1_NODA_0 32 32
A006 3008h DMA1 Next 0 transaction byte register 0 DMAC1_NOTB_0 32 32
A006 300Ch DMA1 Next 1 source address register 0 DMAC1_N1SA_0_N 32 32
A006 300Ch DMA1 Next 1 source address register 0 DMAC1_N1SA_0_W 32 32
A006 3010h DMA1 Next 1 destination address register 0 DMAC1_N1DA_0 32 32
A006 3014h DMA1 Next 1 transaction byte register 0 DMAC1_N1TB_0 32 32
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Module Number Access
Address Symbol Register Name Register Symbol of Bits Size
A006 3018h DMA1 Current source address register 0 DMAC1_CRSA_0 32 32
A006 301Ch DMA1 Current destination address register 0 DMAC1_CRDA_0 32 32
A006 3020h DMA1 Current transaction byte register 0 DMAC1_CRTB_0 32 32
A006 3024h DMA1 Channel status register 0 DMAC1_CHSTAT_0 32 32
A006 3028h DMA1 Channel control register 0 DMAC1_CHCTRL_O 32 32
A006 302Ch DMA1 Channel configuration register 0 DMAC1_CHCFG_0 32 32
A006 3030h DMA1 Channel interval register 0 DMAC1_CHITVL_O 32 32
A006 3038h DMA1 Next link address register 0 DMAC1_NXLA_O 32 32
A006 303Ch DMA1 Current link address register 0 DMAC1_CRLA_0 32 32
A006 3040h DMA1 Next 0 source address register 1 DMAC1_NOSA_1_N 32 32
A006 3040h DMA1 Next 0 source address register 1 DMAC1_NOSA_1_W 32 32
A006 3044h DMA1 Next 0 destination address register 1 DMAC1_NODA_1 32 32
A006 3048h DMA1 Next 0 transaction byte register 1 DMAC1_NOTB_1 32 32
A006 304Ch DMA1 Next 1 source address register 1 DMAC1_N1SA_1_N 32 32
A006 304Ch DMA1 Next 1 source address register 1 DMAC1_N1SA_1_W 32 32
A006 3050h DMA1 Next 1 destination address register 1 DMAC1_N1DA_1 32 32
A006 3054h DMA1 Next 1 transaction byte register 1 DMAC1_N1TB_1 32 32
A006 3058h DMA1 Current source address register 1 DMAC1_CRSA_1 32 32
A006 305Ch DMA1 Current destination address register 1 DMAC1_CRDA_1 32 32
A006 3060h DMA1 Current transaction byte register 1 DMAC1_CRTB_1 32 32
A006 3064h DMA1 Channel status register 1 DMAC1_CHSTAT_1 32 32
A006 3068h DMA1 Channel control register 1 DMAC1_CHCTRL_1 32 32
A006 306Ch DMA1 Channel configuration register 1 DMAC1_CHCFG_1 32 32
A006 3070h DMA1 Channel interval register 1 DMAC1_CHITVL_1 32 32
A006 3078h DMA1 Next link address register 1 DMAC1_NXLA_1 32 32
A006 307Ch DMA1 Current link address register 1 DMAC1_CRLA_1 32 32
A006 3080h DMA1 Next 0 source address register 2 DMAC1_NOSA_2_N 32 32
A006 3080h DMA1 Next 0 source address register 2 DMAC1_NOSA_2_W 32 32
A006 3084h DMA1 Next 0 destination address register 2 DMAC1_NODA_2 32 32
A006 3088h DMA1 Next 0 transaction byte register 2 DMAC1_NOTB_2 32 32
A006 308Ch DMA1 Next 1 source address register 2 DMAC1_N1SA_2_N 32 32
A006 308Ch DMA1 Next 1 source address register 2 DMAC1_N1SA_2 W 32 32
A006 3090h DMA1 Next 1 destination address register 2 DMAC1_N1DA_2 32 32
A006 3094h DMA1 Next 1 transaction byte register 2 DMAC1_N1TB_2 32 32
A006 3098h DMA1 Current source address register 2 DMAC1_CRSA_2 32 32
A006 309Ch DMA1 Current destination address register 2 DMAC1_CRDA_2 32 32
A006 30A0h DMA1 Current transaction byte register 2 DMAC1_CRTB_2 32 32
A006 30A4h DMA1 Channel status register 2 DMAC1_CHSTAT_2 32 32
A006 30A8h DMA1 Channel control register 2 DMAC1_CHCTRL_2 32 32
A006 30ACh DMA1 Channel configuration register 2 DMAC1_CHCFG_2 32 32
A006 30BOh DMA1 Channel interval register 2 DMAC1_CHITVL_2 32 32
A006 30B8h DMA1 Next link address register 2 DMAC1_NXLA_2 32 32
A006 30BCh DMA1 Current link address register 2 DMAC1_CRLA_2 32 32
A006 30C0Oh DMA1 Next 0 source address register 3 DMAC1_NOSA_3 N 32 32
A006 30C0h DMA1 Next 0 source address register 3 DMAC1_NOSA_3_W 32 32
A006 30C4h DMA1 Next 0 destination address register 3 DMAC1_NODA_3 32 32
A006 30C8h DMA1 Next 0 transaction byte register 3 DMAC1_NOTB_3 32 32
A006 30CCh DMA1 Next 1 source address register 3 DMAC1_N1SA_3_N 32 32
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Address Symbol Register Name Register Symbol of Bits Size
A006 30CCh DMA1 Next 1 source address register 3 DMAC1_N1SA_3_W 32 32
A006 30D0h DMA1 Next 1 destination address register 3 DMAC1_N1DA_3 32 32
A006 30D4h DMA1 Next 1 transaction byte register 3 DMAC1_N1TB_3 32 32
A006 30D8h DMA1 Current source address register 3 DMAC1_CRSA_3 32 32
A006 30DCh DMA1 Current destination address register 3 DMAC1_CRDA_3 32 32
A006 30EOh DMA1 Current transaction byte register 3 DMAC1_CRTB_3 32 32
A006 30E4h DMA1 Channel status register 3 DMAC1_CHSTAT_3 32 32
A006 30E8h DMA1 Channel control register 3 DMAC1_CHCTRL_3 32 32
A006 30ECh DMA1 Channel configuration register 3 DMAC1_CHCFG_3 32 32
A006 30F0h DMA1 Channel interval register 3 DMAC1_CHITVL_3 32 32
A006 30F8h DMA1 Next link address register 3 DMAC1_NXLA_3 32 32
A006 30FCh DMA1 Current link address register 3 DMAC1_CRLA_3 32 32
A006 3100h DMA1 Next 0 source address register 4 DMAC1_NOSA_4_N 32 32
A006 3100h DMA1 Next 0 source address register 4 DMAC1_NOSA_4 W 32 32
A006 3104h DMA1 Next 0 destination address register 4 DMAC1_NODA_4 32 32
A006 3108h DMA1 Next 0 transaction byte register 4 DMAC1_NOTB_4 32 32
A006 310Ch DMA1 Next 1 source address register 4 DMAC1_N1SA_4 N 32 32
A006 310Ch DMA1 Next 1 source address register 4 DMAC1_N1SA_4_ W 32 32
A006 3110h DMA1 Next 1 destination address register 4 DMAC1_N1DA_4 32 32
A006 3114h DMA1 Next 1 transaction byte register 4 DMAC1_N1TB_4 32 32
A006 3118h DMA1 Current source address register 4 DMAC1_CRSA_4 32 32
A006 311Ch DMA1 Current destination address register 4 DMAC1_CRDA_4 32 32
A006 3120h DMA1 Current transaction byte register 4 DMAC1_CRTB_4 32 32
A006 3124h DMA1 Channel status register 4 DMAC1_CHSTAT_4 32 32
A006 3128h DMA1 Channel control register 4 DMAC1_CHCTRL_4 32 32
A006 312Ch DMA1 Channel configuration register 4 DMAC1_CHCFG_4 32 32
A006 3130h DMA1 Channel interval register 4 DMAC1_CHITVL_4 32 32
A006 3138h DMA1 Next link address register 4 DMAC1_NXLA_4 32 32
A006 313Ch DMA1 Current link address register 4 DMAC1_CRLA 4 32 32
A006 3140h DMA1 Next 0 source address register 5 DMAC1_NOSA_5_N 32 32
A006 3140h DMA1 Next 0 source address register 5 DMAC1_NOSA_5_W 32 32
A006 3144h DMA1 Next 0 destination address register 5 DMAC1_NODA_5 32 32
A006 3148h DMA1 Next 0 transaction byte register 5 DMAC1_NOTB_5 32 32
A006 314Ch DMA1 Next 1 source address register 5 DMAC1_N1SA_5_N 32 32
A006 314Ch DMA1 Next 1 source address register 5 DMAC1_N1SA_5 W 32 32
A006 3150h DMA1 Next 1 destination address register 5 DMAC1_N1DA_5 32 32
A006 3154h DMA1 Next 1 transaction byte register 5 DMAC1_N1TB_5 32 32
A006 3158h DMA1 Current source address register 5 DMAC1_CRSA_5 32 32
A006 315Ch DMA1 Current destination address register 5 DMAC1_CRDA_5 32 32
A006 3160h DMA1 Current transaction byte register 5 DMAC1_CRTB_5 32 32
A006 3164h DMA1 Channel status register 5 DMAC1_CHSTAT_5 32 32
A006 3168h DMA1 Channel control register 5 DMAC1_CHCTRL_5 32 32
A006 316Ch DMA1 Channel configuration register 5 DMAC1_CHCFG_5 32 32
A006 3170h DMA1 Channel interval register 5 DMAC1_CHITVL_5 32 32
A006 3178h DMA1 Next link address register 5 DMAC1_NXLA_5 32 32
A006 317Ch DMA1 Current link address register 5 DMAC1_CRLA_5 32 32
A006 3180h DMA1 Next 0 source address register 6 DMAC1_NOSA_6_N 32 32
A006 3180h DMA1 Next 0 source address register 6 DMAC1_NOSA_6_W 32 32
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Module Number Access
Address Symbol Register Name Register Symbol of Bits Size
A006 3184h DMA1 Next 0 destination address register 6 DMAC1_NODA_6 32 32
A006 3188h DMA1 Next 0 transaction byte register 6 DMAC1_NOTB_6 32 32
A006 318Ch DMA1 Next 1 source address register 6 DMAC1_N1SA_6_N 32 32
A006 318Ch DMA1 Next 1 source address register 6 DMAC1_N1SA_6_W 32 32
A006 3190h DMA1 Next 1 destination address register 6 DMAC1_N1DA_6 32 32
A006 3194h DMA1 Next 1 transaction byte register 6 DMAC1_N1TB_6 32 32
A006 3198h DMA1 Current source address register 6 DMAC1_CRSA_6 32 32
A006 319Ch DMA1 Current destination address register 6 DMAC1_CRDA_6 32 32
A006 31A0h DMA1 Current transaction byte register 6 DMAC1_CRTB_6 32 32
A006 31A4h DMA1 Channel status register 6 DMAC1_CHSTAT_6 32 32
A006 31A8h DMA1 Channel control register 6 DMAC1_CHCTRL_6 32 32
A006 31ACh DMA1 Channel configuration register 6 DMAC1_CHCFG_6 32 32
A006 31B0Oh DMA1 Channel interval register 6 DMAC1_CHITVL_6 32 32
A006 31B8h DMA1 Next link address register 6 DMAC1_NXLA_6 32 32
A006 31BCh DMA1 Current link address register 6 DMAC1_CRLA_6 32 32
A006 31COh DMA1 Next 0 source address register 7 DMAC1_NOSA_7_N 32 32
A006 31C0h DMA1 Next 0 source address register 7 DMAC1_NOSA_7_W 32 32
A006 31C4h DMA1 Next 0 destination address register 7 DMAC1_NODA_7 32 32
A006 31C8h DMA1 Next 0 transaction byte register 7 DMAC1_NOTB_7 32 32
A006 31CCh DMA1 Next 1 source address register 7 DMAC1_N1SA_7_N 32 32
A006 31CCh DMA1 Next 1 source address register 7 DMAC1_N1SA_7_W 32 32
A006 31D0h DMA1 Next 1 destination address register 7 DMAC1_N1DA_7 32 32
A006 31D4h DMA1 Next 1 transaction byte register 7 DMAC1_N1TB_7 32 32
A006 31D8h DMA1 Current source address register 7 DMAC1_CRSA_7 32 32
A006 31DCh DMA1 Current destination address register 7 DMAC1_CRDA_7 32 32
A006 31EOh DMA1 Current transaction byte register 7 DMAC1_CRTB_7 32 32
A006 31E4h DMA1 Channel status register 7 DMAC1_CHSTAT_7 32 32
A006 31E8h DMA1 Channel control register 7 DMAC1_CHCTRL_7 32 32
A006 31ECh DMA1 Channel configuration register 7 DMAC1_CHCFG_7 32 32
A006 31FOh DMA1 Channel interval register 7 DMAC1_CHITVL_7 32 32
A006 31F8h DMA1 Next link address register 7 DMAC1_NXLA_7 32 32
A006 31FCh DMA1 Current link address register 7 DMAC1_CRLA_ 7 32 32
A006 3200h DMA1 Source continuous register 0 DMAC1_SCNT_0 32 32
A006 3204h DMA1 Source skip register 0 DMAC1_SSKP_0 32 32
A006 3208h DMA1 Destination continuous register 0 DMAC1_DCNT_O 32 32
A006 320Ch DMA1 Destination skip register 0 DMAC1_DSKP_0 32 32
A006 3220h DMA1 Source continuous register 1 DMAC1_SCNT_1 32 32
A006 3224h DMA1 Source skip register 1 DMAC1_SSKP_1 32 32
A006 3228h DMA1 Destination continuous register 1 DMAC1_DCNT_1 32 32
A006 322Ch DMA1 Destination skip register 1 DMAC1_DSKP_1 32 32
A006 3240h DMA1 Source continuous register 2 DMAC1_SCNT_2 32 32
A006 3244h DMA1 Source skip register 2 DMAC1_SSKP_2 32 32
A006 3248h DMA1 Destination continuous register 2 DMAC1_DCNT_2 32 32
A006 324Ch DMA1 Destination skip register 2 DMAC1_DSKP_2 32 32
A006 3260h DMA1 Source continuous register 3 DMAC1_SCNT_3 32 32
A006 3264h DMA1 Source skip register 3 DMAC1_SSKP_3 32 32
A006 3268h DMA1 Destination continuous register 3 DMAC1_DCNT_3 32 32
A006 326Ch DMA1 Destination skip register 3 DMAC1_DSKP_3 32 32
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A006 3280h DMA1 Source continuous register 4 DMAC1_SCNT_4 32 32
A006 3284h DMA1 Source skip register 4 DMAC1_SSKP_4 32 32
A006 3288h DMA1 Destination continuous register 4 DMAC1_DCNT_4 32 32
A006 328Ch DMA1 Destination skip register 4 DMAC1_DSKP_4 32 32
A006 32A0h DMA1 Source continuous register 5 DMAC1_SCNT_5 32 32
A006 32A4h DMA1 Source skip register 5 DMAC1_SSKP_5 32 32
A006 32A8h DMA1 Destination continuous register 5 DMAC1_DCNT_5 32 32
A006 32ACh DMA1 Destination skip register 5 DMAC1_DSKP_5 32 32
A006 32C0h DMA1 Source continuous register 6 DMAC1_SCNT_6 32 32
A006 32C4h DMA1 Source skip register 6 DMAC1_SSKP_6 32 32
A006 32C8h DMA1 Destination continuous register 6 DMAC1_DCNT_6 32 32
A006 32CCh DMA1 Destination skip register 6 DMAC1_DSKP_6 32 32
A006 32E0h DMA1 Source continuous register 7 DMAC1_SCNT_7 32 32
A006 32E4h DMA1 Source skip register 7 DMAC1_SSKP_7 32 32
A006 32E8h DMA1 Destination continuous register 7 DMAC1_DCNT_7 32 32
A006 32ECh DMA1 Destination skip register 7 DMAC1_DSKP_7 32 32
A006 3300h DMA1 DMA control register A DMAC1_DCTRL_A 32 32
A006 3304h DMA1 Descriptor interval register A DMAC1_DSCITVL_A 32 32
A006 3310h DMA1 DMA status EN register A DMAC1_DST_EN_A 32 32
A006 3314h DMA1 DMA status ER register A DMAC1_DST_ER_A 32 32
A006 3318h DMA1 DMA status END register A DMAC1_DST_END_A 32 32
A006 3320h DMA1 DMA status SUS register A DMAC1_DST_SUS_A 32 32
A006 3400h DMA1 Next 0 source address register 8 DMAC1_NOSA_8 N 32 32
A006 3400h DMA1 Next 0 source address register 8 DMAC1_NOSA_8_W 32 32
A006 3404h DMA1 Next 0 destination address register 8 DMAC1_NODA_8 32 32
A006 3408h DMA1 Next 0 transaction byte register 8 DMAC1_NOTB_8 32 32
A006 340Ch DMA1 Next 1 source address register 8 DMAC1_N1SA_8_N 32 32
A006 340Ch DMA1 Next 1 source address register 8 DMAC1_N1SA_8_W 32 32
A006 3410h DMA1 Next 1 destination address register 8 DMAC1_N1DA_8 32 32
A006 3414h DMA1 Next 1 transaction byte register 8 DMAC1_N1TB_8 32 32
A006 3418h DMA1 Current source address register 8 DMAC1_CRSA_8 32 32
A006 341Ch DMA1 Current destination address register 8 DMAC1_CRDA_8 32 32
A006 3420h DMA1 Current transaction byte register 8 DMAC1_CRTB_8 32 32
A006 3424h DMA1 Channel status register 8 DMAC1_CHSTAT_8 32 32
A006 3428h DMA1 Channel control register 8 DMAC1_CHCTRL_8 32 32
A006 342Ch DMA1 Channel configuration register 8 DMAC1_CHCFG_8 32 32
A006 3430h DMA1 Channel interval register 8 DMAC1_CHITVL_8 32 32
A006 3438h DMA1 Next link address register 8 DMAC1_NXLA_8 32 32
A006 343Ch DMA1 Current link address register 8 DMAC1_CRLA_8 32 32
A006 3440h DMA1 Next 0 source address register 9 DMAC1_NOSA_9 N 32 32
A006 3440h DMA1 Next 0 source address register 9 DMAC1_NOSA_ 9 W 32 32
A006 3444h DMA1 Next 0 destination address register 9 DMAC1_NODA_9 32 32
A006 3448h DMA1 Next 0 transaction byte register 9 DMAC1_NOTB_9 32 32
A006 344Ch DMA1 Next 1 source address register 9 DMAC1_N1SA_9 N 32 32
A006 344Ch DMA1 Next 1 source address register 9 DMAC1_N1SA_9_W 32 32
A006 3450h DMA1 Next 1 destination address register 9 DMAC1_N1DA_9 32 32
A006 3454h DMA1 Next 1 transaction byte register 9 DMAC1_N1TB_9 32 32
A006 3458h DMA1 Current source address register 9 DMAC1_CRSA_9 32 32
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Address Symbol Register Name Register Symbol of Bits Size
A006 345Ch DMA1 Current destination address register 9 DMAC1_CRDA_9 32 32
A006 3460h DMA1 Current transaction byte register 9 DMAC1_CRTB_9 32 32
A006 3464h DMA1 Channel status register 9 DMAC1_CHSTAT_9 32 32
A006 3468h DMA1 Channel control register 9 DMAC1_CHCTRL_9 32 32
A006 346Ch DMA1 Channel configuration register 9 DMAC1_CHCFG_9 32 32
A006 3470h DMA1 Channel interval register 9 DMAC1_CHITVL_9 32 32
A006 3478h DMA1 Next link address register 9 DMAC1_NXLA_9 32 32
A006 347Ch DMA1 Current link address register 9 DMAC1_CRLA 9 32 32
A006 3480h DMA1 Next 0 source address register 10 DMAC1_NOSA_10_N 32 32
A006 3480h DMA1 Next 0 source address register 10 DMAC1_NOSA_10_W 32 32
A006 3484h DMA1 Next 0 destination address register 10 DMAC1_NODA_10 32 32
A006 3488h DMA1 Next 0 transaction byte register 10 DMAC1_NOTB_10 32 32
A006 348Ch DMA1 Next 1 source address register 10 DMAC1_N1SA_10_N 32 32
A006 348Ch DMA1 Next 1 source address register 10 DMAC1_N1SA_10_W 32 32
A006 3490h DMA1 Next 1 destination address register 10 DMAC1_N1DA_10 32 32
A006 3494h DMA1 Next 1 transaction byte register 10 DMAC1_N1TB_10 32 32
A006 3498h DMA1 Current source address register 10 DMAC1_CRSA_10 32 32
A006 349Ch DMA1 Current destination address register 10 DMAC1_CRDA_10 32 32
A006 34A0h DMA1 Current transaction byte register 10 DMAC1_CRTB_10 32 32
A006 34A4h DMA1 Channel status register 10 DMAC1_CHSTAT_10 32 32
A006 34A8h DMA1 Channel control register 10 DMAC1_CHCTRL_10 32 32
A006 34ACh DMA1 Channel configuration register 10 DMAC1_CHCFG_10 32 32
A006 34B0h DMA1 Channel interval register 10 DMAC1_CHITVL_10 32 32
A006 34B8h DMA1 Next link address register 10 DMAC1_NXLA_10 32 32
A006 34BCh DMA1 Current link address register 10 DMAC1_CRLA_10 32 32
A006 34C0h DMA1 Next 0 source address register 11 DMAC1_NOSA_11_N 32 32
A006 34C0h DMA1 Next 0 source address register 11 DMAC1_NOSA_11_W 32 32
A006 34C4h DMA1 Next 0 destination address register 11 DMAC1_NODA_11 32 32
A006 34C8h DMA1 Next 0 transaction byte register 11 DMAC1_NOTB_11 32 32
A006 34CCh DMA1 Next 1 source address register 11 DMAC1_N1SA_11_N 32 32
A006 34CCh DMA1 Next 1 source address register 11 DMAC1_N1SA_11_W 32 32
A006 34D0h DMA1 Next 1 destination address register 11 DMAC1_N1DA_11 32 32
A006 34D4h DMA1 Next 1 transaction byte register 11 DMAC1_N1TB_11 32 32
A006 34D8h DMA1 Current source address register 11 DMAC1_CRSA_11 32 32
A006 34DCh DMA1 Current destination address register 11 DMAC1_CRDA_11 32 32
A006 34E0h DMA1 Current transaction byte register 11 DMAC1_CRTB_11 32 32
A006 34E4h DMA1 Channel status register 11 DMAC1_CHSTAT_11 32 32
A006 34E8h DMA1 Channel control register 11 DMAC1_CHCTRL_11 32 32
A006 34ECh DMA1 Channel configuration register 11 DMAC1_CHCFG_11 32 32
A006 34F0h DMA1 Channel interval register 11 DMAC1_CHITVL_11 32 32
A006 34F8h DMA1 Next link address register 11 DMAC1_NXLA_11 32 32
A006 34FCh DMA1 Current link address register 11 DMAC1_CRLA_11 32 32
A006 3500h DMA1 Next 0 source address register 12 DMAC1_NOSA_12_N 32 32
A006 3500h DMA1 Next 0 source address register 12 DMAC1_NOSA_12_W 32 32
A006 3504h DMA1 Next 0 destination address register 12 DMAC1_NODA_12 32 32
A006 3508h DMA1 Next 0 transaction byte register 12 DMAC1_NOTB_12 32 32
A006 350Ch DMA1 Next 1 source address register 12 DMAC1_N1SA_12_N 32 32
A006 350Ch DMA1 Next 1 source address register 12 DMAC1_N1SA_12_W 32 32
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A006 3510h DMA1 Next 1 destination address register 12 DMAC1_N1DA_12 32 32
A006 3514h DMA1 Next 1 transaction byte register 12 DMAC1_N1TB_12 32 32
A006 3518h DMA1 Current source address register 12 DMAC1_CRSA_12 32 32
A006 351Ch DMA1 Current destination address register 12 DMAC1_CRDA_12 32 32
A006 3520h DMA1 Current transaction byte register 12 DMAC1_CRTB_12 32 32
A006 3524h DMA1 Channel status register 12 DMAC1_CHSTAT_12 32 32
A006 3528h DMA1 Channel control register 12 DMAC1_CHCTRL_12 32 32
A006 352Ch DMA1 Channel configuration register 12 DMAC1_CHCFG_12 32 32
A006 3530h DMA1 Channel interval register 12 DMAC1_CHITVL_12 32 32
A006 3538h DMA1 Next link address register 12 DMAC1_NXLA_12 32 32
A006 353Ch DMA1 Current link address register 12 DMAC1_CRLA_12 32 32
A006 3540h DMA1 Next 0 source address register 13 DMAC1_NOSA_13_N 32 32
A006 3540h DMA1 Next 0 source address register 13 DMAC1_NOSA_13_W 32 32
A006 3544h DMA1 Next 0 destination address register 13 DMAC1_NODA_13 32 32
A006 3548h DMA1 Next 0 transaction byte register 13 DMAC1_NOTB_13 32 32
A006 354Ch DMA1 Next 1 source address register 13 DMAC1_N1SA_13_N 32 32
A006 354Ch DMA1 Next 1 source address register 13 DMAC1_N1SA_13 W 32 32
A006 3550h DMA1 Next 1 destination address register 13 DMAC1_N1DA_13 32 32
A006 3554h DMA1 Next 1 transaction byte register 13 DMAC1_N1TB_13 32 32
A006 3558h DMA1 Current source address register 13 DMAC1_CRSA_13 32 32
A006 355Ch DMA1 Current destination address register 13 DMAC1_CRDA_13 32 32
A006 3560h DMA1 Current transaction byte register 13 DMAC1_CRTB_13 32 32
A006 3564h DMA1 Channel status register 13 DMAC1_CHSTAT_13 32 32
A006 3568h DMA1 Channel control register 13 DMAC1_CHCTRL_13 32 32
A006 356Ch DMA1 Channel configuration register 13 DMAC1_CHCFG_13 32 32
A006 3570h DMA1 Channel interval register 13 DMAC1_CHITVL_13 32 32
A006 3578h DMA1 Next link address register 13 DMAC1_NXLA_13 32 32
A006 357Ch DMA1 Current link address register 13 DMAC1_CRLA_13 32 32
A006 3580h DMA1 Next 0 source address register 14 DMAC1_NOSA_14_N 32 32
A006 3580h DMA1 Next 0 source address register 14 DMAC1_NOSA_14_W 32 32
A006 3584h DMA1 Next 0 destination address register 14 DMAC1_NODA_14 32 32
A006 3588h DMA1 Next O transaction byte register 14 DMAC1_NOTB_14 32 32
A006 358Ch DMA1 Next 1 source address register 14 DMAC1_N1SA_14_N 32 32
A006 358Ch DMA1 Next 1 source address register 14 DMAC1_N1SA_14_ W 32 32
A006 3590h DMA1 Next 1 destination address register 14 DMAC1_N1DA_14 32 32
A006 3594h DMA1 Next 1 transaction byte register 14 DMAC1_N1TB_14 32 32
A006 3598h DMA1 Current source address register 14 DMAC1_CRSA_14 32 32
A006 359Ch DMA1 Current destination address register 14 DMAC1_CRDA_14 32 32
A006 35A0h DMA1 Current transaction byte register 14 DMAC1_CRTB_14 32 32
A006 35A4h DMA1 Channel status register 14 DMAC1_CHSTAT_14 32 32
A006 35A8h DMA1 Channel control register 14 DMAC1_CHCTRL_14 32 32
A006 35ACh DMA1 Channel configuration register 14 DMAC1_CHCFG_14 32 32
A006 35B0h DMA1 Channel interval register 14 DMAC1_CHITVL_14 32 32
A006 35B8h DMA1 Next link address register 14 DMAC1_NXLA_14 32 32
A006 35BCh DMA1 Current link address register 14 DMAC1_CRLA_14 32 32
A006 35C0h DMA1 Next 0 source address register 15 DMAC1_NOSA_15_N 32 32
A006 35C0h DMA1 Next 0 source address register 15 DMAC1_NOSA_15 W 32 32
A006 35C4h DMA1 Next 0 destination address register 15 DMAC1_NODA_15 32 32
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A006 35C8h DMA1 Next O transaction byte register 15 DMAC1_NOTB_15 32 32
A006 35CCh DMA1 Next 1 source address register 15 DMAC1_N1SA_15 N 32 32
A006 35CCh DMA1 Next 1 source address register 15 DMAC1_N1SA_15 W 32 32
A006 35D0h DMA1 Next 1 destination address register 15 DMAC1_N1DA_15 32 32
A006 35D4h DMA1 Next 1 transaction byte register 15 DMAC1_N1TB_15 32 32
A006 35D8h DMA1 Current source address register 15 DMAC1_CRSA_15 32 32
A006 35DCh DMA1 Current destination address register 15 DMAC1_CRDA_15 32 32
A006 35E0h DMA1 Current transaction byte register 15 DMAC1_CRTB_15 32 32
A006 35E4h DMA1 Channel status register 15 DMAC1_CHSTAT_15 32 32
A006 35E8h DMA1 Channel control register 15 DMAC1_CHCTRL_15 32 32
A006 35ECh DMA1 Channel configuration register 15 DMAC1_CHCFG_15 32 32
A006 35F0h DMA1 Channel interval register 15 DMAC1_CHITVL_15 32 32
A006 35F8h DMA1 Next link address register 15 DMAC1_NXLA_15 32 32
A006 35FCh DMA1 Current link address register 15 DMAC1_CRLA_15 32 32
A006 3600h DMA1 Source continuous register 8 DMAC1_SCNT_8 32 32
A006 3604h DMA1 Source skip register 8 DMAC1_SSKP_8 32 32
A006 3608h DMA1 Destination continuous register 8 DMAC1_DCNT_8 32 32
A006 360Ch DMA1 Destination skip register 8 DMAC1_DSKP_8 32 32
A006 3620h DMA1 Source continuous register 9 DMAC1_SCNT_9 32 32
A006 3624h DMA1 Source skip register 9 DMAC1_SSKP_9 32 32
A006 3628h DMA1 Destination continuous register 9 DMAC1_DCNT_9 32 32
A006 362Ch DMA1 Destination skip register 9 DMAC1_DSKP_9 32 32
A006 3640h DMA1 Source continuous register 10 DMAC1_SCNT_10 32 32
A006 3644h DMA1 Source skip register 10 DMAC1_SSKP_10 32 32
A006 3648h DMA1 Destination continuous register 10 DMAC1_DCNT_10 32 32
A006 364Ch DMA1 Destination skip register 10 DMAC1_DSKP_10 32 32
A006 3660h DMA1 Source continuous register 11 DMAC1_SCNT_M11 32 32
A006 3664h DMA1 Source skip register 11 DMAC1_SSKP_11 32 32
A006 3668h DMA1 Destination continuous register 11 DMAC1_DCNT_11 32 32
A006 366Ch DMA1 Destination skip register 11 DMAC1_DSKP_11 32 32
A006 3680h DMA1 Source continuous register 12 DMAC1_SCNT_12 32 32
A006 3684h DMA1 Source skip register 12 DMAC1_SSKP_12 32 32
A006 3688h DMA1 Destination continuous register 12 DMAC1_DCNT_12 32 32
A006 368Ch DMA1 Destination skip register 12 DMAC1_DSKP_12 32 32
A006 36A0h DMA1 Source continuous register 13 DMAC1_SCNT_13 32 32
A006 36A4h DMA1 Source skip register 13 DMAC1_SSKP_13 32 32
A006 36A8h DMA1 Destination continuous register 13 DMAC1_DCNT_13 32 32
A006 36ACh DMA1 Destination skip register 13 DMAC1_DSKP_13 32 32
A006 36C0h DMA1 Source continuous register 14 DMAC1_SCNT_14 32 32
A006 36C4h DMA1 Source skip register 14 DMAC1_SSKP_14 32 32
A006 36C8h DMA1 Destination continuous register 14 DMAC1_DCNT_14 32 32
A006 36CCh DMA1 Destination skip register 14 DMAC1_DSKP_14 32 32
A006 36E0h DMA1 Source continuous register 15 DMAC1_SCNT_15 32 32
A006 36E4h DMA1 Source skip register 15 DMAC1_SSKP_15 32 32
A006 36E8h DMA1 Destination continuous register 15 DMAC1_DCNT_15 32 32
A006 36ECh DMA1 Destination skip register 15 DMAC1_DSKP_15 32 32
A006 3700h DMA1 DMA control register B DMAC1_DCTRL_B 32 32
A006 3704h DMA1 Descriptor interval register B DMAC1_DSCITVL_B 32 32
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A006 3710h DMA1 DMA status EN register B DMAC1_DST_EN_B 32 32
A006 3714h DMA1 DMA status ER register B DMAC1_DST_ER_B 32 32
A006 3718h DMA1 DMA status END register B DMAC1_DST_END_B 32 32
A006 3720h DMA1 DMA status SUS register B DMAC1_DST_SUS_B 32 32
A006 5000h SCIFAO Serial mode register SMR 16 16
A006 5002h SCIFAO Bit rate register BRR 8 8
A006 5002h SCIFAO Modulation duty register MDDR 8 8
A006 5004h SCIFAO Serial control register SCR 16 16
A006 5006h SCIFAO Transmit FIFO data register FTDR 8 8
A006 5008h SCIFAO Serial status register FSR 16 16
A006 500Ah SCIFAO Receive FIFO data register FRDR 8 8
A006 500Ch SCIFA0 FIFO control register FCR 16 16
A006 500Eh SCIFAO FIFO data count register FDR 16 16
A006 5010h SCIFAO Serial port register SPTR 16 16
A006 5012h SCIFAO Line status register LSR 16 16
A006 5014h SCIFAO Serial extended mode register SEMR 8 8
A006 5016h SCIFAO FIFO trigger control register FTCR 16 16
A006 5400h SCIFA1 Serial mode register SMR 16 16
A006 5402h SCIFA1 Bit rate register BRR 8 8
A006 5402h SCIFA1 Modulation duty register MDDR 8 8
A006 5404h SCIFA1 Serial control register SCR 16 16
A006 5406h SCIFA1 Transmit FIFO data register FTDR 8 8
A006 5408h SCIFA1 Serial status register FSR 16 16
A006 540Ah SCIFA1 Receive FIFO data register FRDR 8 8
A006 540Ch SCIFA1 FIFO control register FCR 16 16
A006 540Eh SCIFA1 FIFO data count register FDR 16 16
A006 5410h SCIFA1 Serial port register SPTR 16 16
A006 5412h SCIFA1 Line status register LSR 16 16
A006 5414h SCIFA1 Serial extended mode register SEMR 8 8
A006 5416h SCIFA1 FIFO trigger control register FTCR 16 16
A006 5800h SCIFA2 Serial mode register SMR 16 16
A006 5802h SCIFA2 Bit rate register BRR 8 8
A006 5802h SCIFA2 Modulation duty register MDDR 8 8
A006 5804h SCIFA2 Serial control register SCR 16 16
A006 5806h SCIFA2 Transmit FIFO data register FTDR 8 8
A006 5808h SCIFA2 Serial status register FSR 16 16
A006 580Ah SCIFA2 Receive FIFO data register FRDR 8 8
A006 580Ch SCIFA2 FIFO control register FCR 16 16
A006 580Eh SCIFA2 FIFO data count register FDR 16 16
A006 5810h SCIFA2 Serial port register SPTR 16 16
A006 5812h SCIFA2 Line status register LSR 16 16
A006 5814h SCIFA2 Serial extended mode register SEMR 8 8
A006 5816h SCIFA2 FIFO trigger control register FTCR 16 16
A006 5C00h SCIFA3 Serial mode register SMR 16 16
A006 5C02h SCIFA3 Bit rate register BRR 8 8
A006 5C02h SCIFA3 Modulation duty register MDDR 8 8
A006 5C04h SCIFA3 Serial control register SCR 16 16
A006 5C06h SCIFA3 Transmit FIFO data register FTDR 8 8
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A006 5C08h SCIFA3 Serial status register FSR 16 16
A006 5C0Ah SCIFA3 Receive FIFO data register FRDR 8 8
A006 5COCh SCIFA3 FIFO control register FCR 16 16
A006 5COEh SCIFA3 FIFO data count register FDR 16 16
A006 5C10h SCIFA3 Serial port register SPTR 16 16
A006 5C12h SCIFA3 Line status register LSR 16 16
A006 5C14h SCIFA3 Serial extended mode register SEMR 8 8
A006 5C16h SCIFA3 FIFO trigger control register FTCR 16 16
A006 6000h SCIFA4 Serial mode register SMR 16 16
A006 6002h SCIFA4 Bit rate register BRR 8 8
A006 6002h SCIFA4 Modulation duty register MDDR 8 8
A006 6004h SCIFA4 Serial control register SCR 16 16
A006 6006h SCIFA4 Transmit FIFO data register FTDR 8 8
A006 6008h SCIFA4 Serial status register FSR 16 16
A006 600Ah SCIFA4 Receive FIFO data register FRDR 8 8
A006 600Ch SCIFA4 FIFO control register FCR 16 16
A006 600Eh SCIFA4 FIFO data count register FDR 16 16
A006 6010h SCIFA4 Serial port register SPTR 16 16
A006 6012h SCIFA4 Line status register LSR 16 16
A006 6014h SCIFA4 Serial extended mode register SEMR 8 8
A006 6016h SCIFA4 FIFO trigger control register FTCR 16 16
A006 8000h RSPIO RSPI control register SPCR 8 8
A006 8001h RSPIO RSPI slave select polarity register SSLP 8 8
A006 8002h RSPIO RSPI pin control register SPPCR 8 8
A006 8003h RSPIO RSPI status register SPSR 8 8
A006 8004h RSPIO RSPI data register SPDR 32 16, 32
A006 8008h RSPIO RSPI sequence control register SPSCR 8 8
A006 8009h RSPIO RSPI sequence status register SPSSR 8 8
A006 800Ah RSPIO RSPI bit rate register SPBR 8 8
A006 800Bh RSPIO RSPI data control register SPDCR 8 8
A006 800Ch RSPIO RSPI clock delay register SPCKD 8 8
A006 800Dh RSPIO RSPI slave select negation delay register SSLND 8 8
A006 800Eh RSPIO RSPI next-access delay register SPND 8 8
A006 800Fh RSPIO RSPI control register 2 SPCR2 8 8
A006 8010h RSPIO RSPI command register 0 SPCMDO 16 16
A006 8012h RSPIO RSPI command register 1 SPCMD1 16 16
A006 8014h RSPIO RSPI command register 2 SPCMD2 16 16
A006 8016h RSPI0 RSPI command register 3 SPCMD3 16 16
A006 8018h RSPIO RSPI command register 4 SPCMD4 16 16
A006 801Ah RSPIO RSPI command register 5 SPCMD5 16 16
A006 801Ch RSPI0 RSPI command register 6 SPCMD6 16 16
A006 801Eh RSPIO RSPI command register 7 SPCMD7 16 16
A006 8400h RSPI1 RSPI control register SPCR 8 8
A006 8401h RSPI1 RSPI slave select polarity register SSLP 8 8
A006 8402h RSPI1 RSPI pin control register SPPCR 8 8
A006 8403h RSPI1 RSPI status register SPSR 8 8
A006 8404h RSPI1 RSPI data register SPDR 32 16, 32
A006 8408h RSPI1 RSPI sequence control register SPSCR 8 8
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A006 8409h RSPI1 RSPI sequence status register SPSSR 8 8
A006 840Ah RSPI1 RSPI bit rate register SPBR 8 8
A006 840Bh RSPI1 RSPI data control register SPDCR 8 8
A006 840Ch RSPI1 RSPI clock delay register SPCKD 8 8
A006 840Dh RSPI1 RSPI slave select negation delay register SSLND 8 8
A006 840Eh RSPI1 RSPI next-access delay register SPND 8 8
A006 840Fh RSPI1 RSPI control register 2 SPCR2 8 8
A006 8410h RSPI1 RSPI command register 0 SPCMDO 16 16
A006 8412h RSPI1 RSPI command register 1 SPCMD1 16 16
A006 8414h RSPI1 RSPI command register 2 SPCMD2 16 16
A006 8416h RSPI1 RSPI command register 3 SPCMD3 16 16
A006 8418h RSPI1 RSPI command register 4 SPCMD4 16 16
A006 841Ah RSPI1 RSPI command register 5 SPCMD5 16 16
A006 841Ch RSPI1 RSPI command register 6 SPCMD6 16 16
A006 841Eh RSPI1 RSPI command register 7 SPCMD7 16 16
A007 8010h RSCAN Channel 1 configuration register RSCANOC1CFG 32 8, 16, 32
A007 8014h RSCAN Channel 1 control register RSCANOC1CTR 32 8, 16, 32
A007 8018h RSCAN Channel 1 status register RSCANOC1STS 32 8, 16, 32
A007 801Ch RSCAN Channel 1 error flag register RSCANOC1ERFL 32 8, 16, 32
A007 8084h RSCAN Global configuration register RSCANOGCFG 32 8, 16, 32
A007 8088h RSCAN Global control register RSCANOGCTR 32 8, 16, 32
A007 808Ch RSCAN Global status register RSCANOGSTS 32 8, 16, 32
A007 8090h RSCAN Global error flag register RSCANOGERFL 32 8, 16, 32
A007 8094h RSCAN Global time stamp counter register RSCANOGTSC 32 16, 32
A007 8098h RSCAN Receive rule entry control register RSCANOGAFLECTR 32 8, 16, 32
A007 809Ch RSCAN Receive rule configuration register 0 RSCANOGAFLCFGO 32 8, 16, 32
A007 80A4h RSCAN Receive buffer number register RSCANORMNB 32 8,16, 32
A007 80A8h RSCAN Receive buffer new data register 0 RSCANORMNDO 32 8, 16, 32
A007 80B8h RSCAN Receive FIFO buffer configuration/control register 0 RSCANORFCCO 32 8, 16, 32
A007 80BCh RSCAN Receive FIFO buffer configuration/control register 1 RSCANORFCC1 32 8, 16, 32
A007 80COh RSCAN Receive FIFO buffer configuration/control register 2 RSCANORFCC2 32 8, 16, 32
A007 80C4h RSCAN Receive FIFO buffer configuration/control register 3 RSCANORFCC3 32 8, 16, 32
A007 80C8h RSCAN Receive FIFO buffer configuration/control register 4 RSCANORFCC4 32 8, 16, 32
A007 80CCh RSCAN Receive FIFO buffer configuration/control register 5 RSCANORFCC5 32 8, 16, 32
A007 80D0h RSCAN Receive FIFO buffer configuration/control register 6 RSCANORFCC6 32 8, 16, 32
A007 80D4h RSCAN Receive FIFO buffer configuration/control register 7 RSCANORFCC7 32 8, 16, 32
A007 80D8h RSCAN Receive FIFO buffer status register 0 RSCANORFSTS0 32 8, 16, 32
A007 80DCh RSCAN Receive FIFO buffer status register 1 RSCANORFSTS1 32 8, 16, 32
A007 80EOh RSCAN Receive FIFO buffer status register 2 RSCANORFSTS2 32 8, 16, 32
A007 80E4h RSCAN Receive FIFO buffer status register 3 RSCANORFSTS3 32 8, 16, 32
A007 80E8h RSCAN Receive FIFO buffer status register 4 RSCANORFSTS4 32 8, 16, 32
A007 80ECh RSCAN Receive FIFO buffer status register 5 RSCANORFSTS5 32 8, 16, 32
A007 80FOh RSCAN Receive FIFO buffer status register 6 RSCANORFSTS6 32 8, 16, 32
A007 80F4h RSCAN Receive FIFO buffer status register 7 RSCANORFSTS7 32 8, 16, 32
A007 80F8h RSCAN Receive FIFO buffer pointer control register 0 RSCANORFPCTRO 32 8, 16, 32
A007 80FCh RSCAN Receive FIFO buffer pointer control register 1 RSCANORFPCTR1 32 8, 16, 32
A007 8100h RSCAN Receive FIFO buffer pointer control register 2 RSCANORFPCTR2 32 8,16, 32
A007 8104h RSCAN Receive FIFO buffer pointer control register 3 RSCANORFPCTR3 32 8, 16, 32
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A007 8108h RSCAN Receive FIFO buffer pointer control register 4 RSCANORFPCTR4 32 8, 16, 32
A007 810Ch RSCAN Receive FIFO buffer pointer control register 5 RSCANORFPCTR5 32 8,16, 32
A007 8110h RSCAN Receive FIFO buffer pointer control register 6 RSCANORFPCTR6 32 8, 16, 32
A007 8114h RSCAN Receive FIFO buffer pointer control register 7 RSCANORFPCTR7 32 8, 16, 32
A007 8124h RSCAN Transmit/receive FIFO buffer configuration/control register 3 RSCANOCFCC3 32 8, 16, 32
A007 8128h RSCAN Transmit/receive FIFO buffer configuration/control register 4 RSCANOCFCC4 32 8, 16, 32
A007 812Ch RSCAN Transmit/receive FIFO buffer configuration/control register 5 RSCANOCFCC5 32 8, 16, 32
A007 8184h RSCAN Transmit/receive FIFO buffer status register 3 RSCANOCFSTS3 32 8, 16, 32
A007 8188h RSCAN Transmit/receive FIFO buffer status register 4 RSCANOCFSTS4 32 8, 16, 32
A007 818Ch RSCAN Transmit/receive FIFO buffer status register 5 RSCANOCFSTS5 32 8, 16, 32
A007 81E4h RSCAN Transmit/receive FIFO buffer pointer control register 3 RSCANOCFPCTR3 32 8, 16, 32
A007 81E8h RSCAN Transmit/receive FIFO buffer pointer control register 4 RSCANOCFPCTR4 32 8, 16, 32
A007 81ECh RSCAN Transmit/receive FIFO buffer pointer control register 5 RSCANOCFPCTR5 32 8, 16, 32
A007 8238h RSCAN FIFO empty status register RSCANOFESTS 32 8, 16, 32
A007 823Ch RSCAN FIFO full status register RSCANOFFSTS 32 8, 16, 32
A007 8240h RSCAN FIFO message lost status register RSCANOFMSTS 32 8, 16, 32
A007 8244h RSCAN Receive FIFO buffer interrupt flag status register RSCANORFISTS 32 8, 16, 32
A007 8248h RSCAN Transmit/Receive FIFO Buffer Receive Interrupt Flag Status Register RSCANOCFRISTS 32 8, 16, 32
A007 824Ch RSCAN Transmit/Receive FIFO Buffer Transmit Interrupt Flag Status Register ~RSCANOCFTISTS 32 8, 16, 32
A007 8260h RSCAN Transmit buffer control register 16 RSCANOTMC16 8 8

A007 8261h RSCAN Transmit buffer control register 17 RSCANOTMC17 8 8

A007 8262h RSCAN Transmit buffer control register 18 RSCANOTMC18 8 8

A007 8263h RSCAN Transmit buffer control register 19 RSCANOTMC19 8 8

A007 8264h RSCAN Transmit buffer control register 20 RSCANOTMC20 8 8

A007 8265h RSCAN Transmit buffer control register 21 RSCANOTMC21 8 8

A007 8266h RSCAN Transmit buffer control register 22 RSCANOTMC22 8 8

A007 8267h RSCAN Transmit buffer control register 23 RSCANOTMC23 8 8

A007 8268h RSCAN Transmit buffer control register 24 RSCANOTMC24 8 8

A007 8269h RSCAN Transmit buffer control register 25 RSCANOTMC25 8 8

A007 826Ah RSCAN Transmit buffer control register 26 RSCANOTMC26 8 8

A007 826Bh RSCAN Transmit buffer control register 27 RSCANOTMC27 8 8

A007 826Ch RSCAN Transmit buffer control register 28 RSCANOTMC28 8 8

A007 826Dh RSCAN Transmit buffer control register 29 RSCANOTMC29 8 8

A007 826Eh RSCAN Transmit buffer control register 30 RSCANOTMC30 8 8

A007 826Fh RSCAN Transmit buffer control register 31 RSCANOTMC31 8 8

A007 82EOh RSCAN Transmit buffer status register 16 RSCANOTMSTS16 8 8

A007 82E1h RSCAN Transmit buffer status register 17 RSCANOTMSTS17 8 8

A007 82E2h RSCAN Transmit buffer status register 18 RSCANOTMSTS18 8 8

A007 82E3h RSCAN Transmit buffer status register 19 RSCANOTMSTS19 8 8

A007 82E4h RSCAN Transmit buffer status register 20 RSCANOTMSTS20 8 8

A007 82E5h RSCAN Transmit buffer status register 21 RSCANOTMSTS21 8 8

A007 82E6h RSCAN Transmit buffer status register 22 RSCANOTMSTS22 8 8

A007 82E7h RSCAN Transmit buffer status register 23 RSCANOTMSTS23 8 8

A007 82E8h RSCAN Transmit buffer status register 24 RSCANOTMSTS24 8 8

A007 82E9h RSCAN Transmit buffer status register 25 RSCANOTMSTS25 8 8

A007 82EAh RSCAN Transmit buffer status register 26 RSCANOTMSTS26 8 8

A007 82EBh RSCAN Transmit buffer status register 27 RSCANOTMSTS27 8 8

A007 82ECh RSCAN Transmit buffer status register 28 RSCANOTMSTS28 8 8
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A007 82EDh RSCAN Transmit buffer status register 29 RSCANOTMSTS29 8 8
A007 82EEh RSCAN Transmit buffer status register 30 RSCANOTMSTS30 8 8
A007 82EFh RSCAN Transmit buffer status register 31 RSCANOTMSTS31 8 8
A007 8350h RSCAN Transmit buffer transmit request status register 0 RSCANOTMTRSTSO0 32 8, 16, 32
A007 8360h RSCAN Transmit buffer transmit abort request status register 0 RSCANOTMTARSTSO0 32 8, 16, 32
A007 8370h RSCAN Transmit buffer transmit complete status register 0 RSCANOTMTCSTSO0 32 8, 16, 32
A007 8380h RSCAN Transmit buffer transmit abort status register 0 RSCANOTMTASTSO 32 8, 16, 32
A007 8390h RSCAN Transmit buffer interrupt enable configuration register 0 RSCANOTMIECO 32 8, 16, 32
A007 83A4h RSCAN Transmit queue configuration/control register 1 RSCANOTXQCCH1 32 8,16, 32
A007 83C4h RSCAN Transmit queue status register 1 RSCANOTXQSTS1 32 8, 16, 32
A007 83E4h RSCAN Transmit queue pointer control register 1 RSCANOTXQPCTR1 32 8, 16, 32
A007 8404h RSCAN Transmission history configuration/control register 1 RSCANOTHLCCA1 32 8, 16, 32
A007 8424h RSCAN Transmission history status register 1 RSCANOTHLSTS1 32 8, 16, 32
A007 8444h RSCAN Transmission history pointer control register 1 RSCANOTHLPCTR1 32 8, 16, 32
A007 8460h RSCAN Global TX interrupt status register 0 RSCANOGTINTSTSO 32 8, 16, 32
A007 8468h RSCAN Global test configuration register RSCANOGTSTCFG 32 8, 16, 32
A007 846Ch RSCAN Global test control register RSCANOGTSTCTR 32 8, 16, 32
A007 847Ch RSCAN Global lock key register RSCANOGLOCKK 32 16, 32
A007 8500h RSCAN Receive rule ID register 0 RSCANOGAFLIDO 32 8, 16, 32
A007 8504h RSCAN Receive rule mask register 0 RSCANOGAFLMO 32 8, 16, 32
A007 8508h RSCAN Receive rule pointer 0 register 0 RSCANOGAFLP00O 32 8, 16, 32
A007 850Ch RSCAN Receive rule pointer 1 register 0 RSCANOGAFLP10 32 8, 16, 32
A007 8510h RSCAN Receive rule ID register 1 RSCANOGAFLID1 32 8, 16, 32
A007 8514h RSCAN Receive rule mask register 1 RSCANOGAFLM1 32 8, 16, 32
A007 8518h RSCAN Receive rule pointer O register 1 RSCANOGAFLPO1 32 8, 16, 32
A007 851Ch RSCAN Receive rule pointer 1 register 1 RSCANOGAFLP11 32 8, 16, 32
A007 8520h RSCAN Receive rule ID register 2 RSCANOGAFLID2 32 8, 16, 32
A007 8524h RSCAN Receive rule mask register 2 RSCANOGAFLM2 32 8, 16, 32
A007 8528h RSCAN Receive rule pointer 0 register 2 RSCANOGAFLP02 32 8, 16, 32
A007 852Ch RSCAN Receive rule pointer 1 register 2 RSCANOGAFLP12 32 8, 16, 32
A007 8530h RSCAN Receive rule ID register 3 RSCANOGAFLID3 32 8, 16, 32
A007 8534h RSCAN Receive rule mask register 3 RSCANOGAFLM3 32 8, 16, 32
A007 8538h RSCAN Receive rule pointer 0 register 3 RSCANOGAFLP03 32 8, 16, 32
A007 853Ch RSCAN Receive rule pointer 1 register 3 RSCANOGAFLP13 32 8, 16, 32
A007 8540h RSCAN Receive rule ID register 4 RSCANOGAFLID4 32 8, 16, 32
A007 8544h RSCAN Receive rule mask register 4 RSCANOGAFLM4 32 8, 16, 32
A007 8548h RSCAN Receive rule pointer 0 register 4 RSCANOGAFLP04 32 8, 16, 32
A007 854Ch RSCAN Receive rule pointer 1 register 4 RSCANOGAFLP14 32 8, 16, 32
A007 8550h RSCAN Receive rule ID register 5 RSCANOGAFLID5 32 8, 16, 32
A007 8554h RSCAN Receive rule mask register 5 RSCANOGAFLM5 32 8, 16, 32
A007 8558h RSCAN Receive rule pointer 0 register 5 RSCANOGAFLP05 32 8, 16, 32
A007 855Ch RSCAN Receive rule pointer 1 register 5 RSCANOGAFLP15 32 8, 16, 32
A007 8560h RSCAN Receive rule ID register 6 RSCANOGAFLID6 32 8, 16, 32
A007 8564h RSCAN Receive rule mask register 6 RSCANOGAFLM6 32 8, 16, 32
A007 8568h RSCAN Receive rule pointer 0 register 6 RSCANOGAFLP06 32 8, 16, 32
A007 856Ch RSCAN Receive rule pointer 1 register 6 RSCANOGAFLP16 32 8, 16, 32
A007 8570h RSCAN Receive rule ID register 7 RSCANOGAFLID7 32 8, 16, 32
A007 8574h RSCAN Receive rule mask register 7 RSCANOGAFLM7 32 8, 16, 32
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A007 8578h RSCAN Receive rule pointer 0 register 7 RSCANOGAFLPO7 32 8, 16, 32
A007 857Ch RSCAN Receive rule pointer 1 register 7 RSCANOGAFLP17 32 8, 16, 32
A007 8580h RSCAN Receive rule ID register 8 RSCANOGAFLID8 32 8, 16, 32
A007 8584h RSCAN Receive rule mask register 8 RSCANOGAFLM8 32 8, 16, 32
A007 8588h RSCAN Receive rule pointer 0 register 8 RSCANOGAFLP08 32 8, 16, 32
A007 858Ch RSCAN Receive rule pointer 1 register 8 RSCANOGAFLP18 32 8, 16, 32
A007 8590h RSCAN Receive rule ID register 9 RSCANOGAFLID9 32 8, 16, 32
A007 8594h RSCAN Receive rule mask register 9 RSCANOGAFLM9 32 8, 16, 32
A007 8598h RSCAN Receive rule pointer 0 register 9 RSCANOGAFLP09 32 8, 16, 32
A007 859Ch RSCAN Receive rule pointer 1 register 9 RSCANOGAFLP19 32 8, 16, 32
A007 85A0h RSCAN Receive rule ID register 10 RSCANOGAFLID10 32 8, 16, 32
A007 85A4h RSCAN Receive rule mask register 10 RSCANOGAFLM10 32 8, 16, 32
A007 85A8h RSCAN Receive rule pointer 0 register 10 RSCANOGAFLP010 32 8, 16, 32
A007 85ACh RSCAN Receive rule pointer 1 register 10 RSCANOGAFLP110 32 8, 16, 32
A007 85B0h RSCAN Receive rule ID register 11 RSCANOGAFLID11 32 8, 16, 32
A007 85B4h RSCAN Receive rule mask register 11 RSCANOGAFLM11 32 8, 16, 32
A007 85B8h RSCAN Receive rule pointer 0 register 11 RSCANOGAFLPO11 32 8, 16, 32
A007 85BCh RSCAN Receive rule pointer 1 register 11 RSCANOGAFLP111 32 8, 16, 32
A007 85C0h RSCAN Receive rule ID register 12 RSCANOGAFLID12 32 8, 16, 32
A007 85C4h RSCAN Receive rule mask register 12 RSCANOGAFLM12 32 8, 16, 32
A007 85C8h RSCAN Receive rule pointer 0 register 12 RSCANOGAFLP012 32 8, 16, 32
A007 85CCh RSCAN Receive rule pointer 1 register 12 RSCANOGAFLP112 32 8, 16, 32
A007 85D0h RSCAN Receive rule ID register 13 RSCANOGAFLID13 32 8, 16, 32
A007 85D4h RSCAN Receive rule mask register 13 RSCANOGAFLM13 32 8,16, 32
A007 85D8h RSCAN Receive rule pointer O register 13 RSCANOGAFLP013 32 8, 16, 32
A007 85DCh RSCAN Receive rule pointer 1 register 13 RSCANOGAFLP113 32 8, 16, 32
A007 85E0h RSCAN Receive rule ID register 14 RSCANOGAFLID14 32 8, 16, 32
A007 85E4h RSCAN Receive rule mask register 14 RSCANOGAFLM14 32 8, 16, 32
A007 85E8h RSCAN Receive rule pointer 0 register 14 RSCANOGAFLP014 32 8, 16, 32
A007 85ECh RSCAN Receive rule pointer 1 register 14 RSCANOGAFLP114 32 8, 16, 32
A007 85F0h RSCAN Receive rule ID register 15 RSCANOGAFLID15 32 8, 16, 32
A007 85F4h RSCAN Receive rule mask register 15 RSCANOGAFLM15 32 8, 16, 32
A007 85F8h RSCAN Receive rule pointer 0 register 15 RSCANOGAFLP015 32 8, 16, 32
A007 85FCh RSCAN Receive rule pointer 1 register 15 RSCANOGAFLP115 32 8, 16, 32
A007 8700h RSCAN Receive buffer ID register 16 RSCANORMID 16 32 8, 16, 32
A007 8704h RSCAN Receive buffer pointer register 16 RSCANORMPTR16 32 8, 16, 32
A007 8708h RSCAN Receive buffer data field O register 16 RSCANORMDF016 32 8, 16, 32
A007 870Ch RSCAN Receive buffer data field 1 register 16 RSCANORMDF 116 32 8, 16, 32
A007 8710h RSCAN Receive buffer ID register 17 RSCANORMID17 32 8, 16, 32
A007 8714h RSCAN Receive buffer pointer register 17 RSCANORMPTR17 32 8, 16, 32
A007 8718h RSCAN Receive buffer data field 0 register 17 RSCANORMDF017 32 8, 16, 32
A007 871Ch RSCAN Receive buffer data field 1 register 17 RSCANORMDF117 32 8, 16, 32
A007 8720h RSCAN Receive buffer ID register 18 RSCANORMID18 32 8, 16, 32
A007 8724h RSCAN Receive buffer pointer register 18 RSCANORMPTR18 32 8, 16, 32
A007 8728h RSCAN Receive buffer data field O register 18 RSCANORMDF018 32 8,16, 32
A007 872Ch RSCAN Receive buffer data field 1 register 18 RSCANORMDF 118 32 8, 16, 32
A007 8730h RSCAN Receive buffer ID register 19 RSCANORMID19 32 8, 16, 32
A007 8734h RSCAN Receive buffer pointer register 19 RSCANORMPTR19 32 8,16, 32
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A007 8738h RSCAN Receive buffer data field O register 19 RSCANORMDFO019 32 8, 16, 32
A007 873Ch RSCAN Receive buffer data field 1 register 19 RSCANORMDF 119 32 8, 16, 32
A007 8740h RSCAN Receive buffer ID register 20 RSCANORMID20 32 8, 16, 32
A007 8744h RSCAN Receive buffer pointer register 20 RSCANORMPTR20 32 8, 16, 32
A007 8748h RSCAN Receive buffer data field 0 register 20 RSCANORMDF020 32 8, 16, 32
A007 874Ch RSCAN Receive buffer data field 1 register 20 RSCANORMDF120 32 8, 16, 32
A007 8750h RSCAN Receive buffer ID register 21 RSCANORMID21 32 8, 16, 32
A007 8754h RSCAN Receive buffer pointer register 21 RSCANORMPTR21 32 8, 16, 32
A007 8758h RSCAN Receive buffer data field 0 register 21 RSCANORMDF021 32 8, 16, 32
A007 875Ch RSCAN Receive buffer data field 1 register 21 RSCANORMDF 121 32 8, 16, 32
A007 8760h RSCAN Receive buffer ID register 22 RSCANORMID22 32 8, 16, 32
A007 8764h RSCAN Receive buffer pointer register 22 RSCANORMPTR22 32 8, 16, 32
A007 8768h RSCAN Receive buffer data field O register 22 RSCANORMDF022 32 8, 16, 32
A007 876Ch RSCAN Receive buffer data field 1 register 22 RSCANORMDF122 32 8, 16, 32
A007 8770h RSCAN Receive buffer ID register 23 RSCANORMID23 32 8, 16, 32
A007 8774h RSCAN Receive buffer pointer register 23 RSCANORMPTR23 32 8, 16, 32
A007 8778h RSCAN Receive buffer data field 0 register 23 RSCANORMDF023 32 8, 16, 32
A007 877Ch RSCAN Receive buffer data field 1 register 23 RSCANORMDF123 32 8, 16, 32
A007 8780h RSCAN Receive buffer ID register 24 RSCANORMID24 32 8, 16, 32
A007 8784h RSCAN Receive buffer pointer register 24 RSCANORMPTR24 32 8, 16, 32
A007 8788h RSCAN Receive buffer data field 0 register 24 RSCANORMDF024 32 8, 16, 32
A007 878Ch RSCAN Receive buffer data field 1 register 24 RSCANORMDF 124 32 8, 16, 32
A007 8790h RSCAN Receive buffer ID register 25 RSCANORMID25 32 8, 16, 32
A007 8794h RSCAN Receive buffer pointer register 25 RSCANORMPTR25 32 8, 16, 32
A007 8798h RSCAN Receive buffer data field 0 register 25 RSCANORMDF025 32 8, 16, 32
A007 879Ch RSCAN Receive buffer data field 1 register 25 RSCANORMDF 125 32 8, 16, 32
A007 87A0h RSCAN Receive buffer ID register 26 RSCANORMID26 32 8, 16, 32
A007 87A4h RSCAN Receive buffer pointer register 26 RSCANORMPTR26 32 8, 16, 32
A007 87A8h RSCAN Receive buffer data field 0 register 26 RSCANORMDF026 32 8, 16, 32
A007 87ACh RSCAN Receive buffer data field 1 register 26 RSCANORMDF 126 32 8, 16, 32
A007 87B0Oh RSCAN Receive buffer ID register 27 RSCANORMID27 32 8, 16, 32
A007 87B4h RSCAN Receive buffer pointer register 27 RSCANORMPTR27 32 8, 16, 32
A007 87B8h RSCAN Receive buffer data field 0 register 27 RSCANORMDF027 32 8, 16, 32
A007 87BCh RSCAN Receive buffer data field 1 register 27 RSCANORMDF127 32 8, 16, 32
A007 87C0h RSCAN Receive buffer ID register 28 RSCANORMID28 32 8, 16, 32
A007 87C4h RSCAN Receive buffer pointer register 28 RSCANORMPTR28 32 8, 16, 32
A007 87C8h RSCAN Receive buffer data field 0 register 28 RSCANORMDF028 32 8, 16, 32
A007 87CCh RSCAN Receive buffer data field 1 register 28 RSCANORMDF 128 32 8, 16, 32
A007 87D0h RSCAN Receive buffer ID register 29 RSCANORMID29 32 8, 16, 32
A007 87D4h RSCAN Receive buffer pointer register 29 RSCANORMPTR29 32 8, 16, 32
A007 87D8h RSCAN Receive buffer data field 0 register 29 RSCANORMDF029 32 8, 16, 32
A007 87DCh RSCAN Receive buffer data field 1 register 29 RSCANORMDF 129 32 8, 16, 32
A007 87EO0h RSCAN Receive buffer ID register 30 RSCANORMID30 32 8, 16, 32
A007 87E4h RSCAN Receive buffer pointer register 30 RSCANORMPTR30 32 8, 16, 32
A0Q7 87E8h RSCAN Receive buffer data field 0 register 30 RSCANORMDFO030 32 8, 16, 32
A007 87ECh RSCAN Receive buffer data field 1 register 30 RSCANORMDF130 32 8, 16, 32
A007 87FOh RSCAN Receive buffer ID register 31 RSCANORMID31 32 8, 16, 32
A007 87F4h RSCAN Receive buffer pointer register 31 RSCANORMPTR31 32 8,16, 32
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A007 87F8h RSCAN Receive buffer data field 0 register 31 RSCANORMDF031 32 8, 16, 32
A007 87FCh RSCAN Receive buffer data field 1 register 31 RSCANORMDF131 32 8, 16, 32
A007 8E0OOh RSCAN Receive FIFO buffer access ID register 0 RSCANORFIDO 32 8, 16, 32
A007 8E04h RSCAN Receive FIFO buffer access pointer register 0 RSCANORFPTRO 32 8, 16, 32
A007 8E08h RSCAN Receive FIFO buffer access data field O register 0 RSCANORFDF00 32 8, 16, 32
A007 8EOCh RSCAN Receive FIFO buffer access data field 1 register 0 RSCANORFDF10 32 8, 16, 32
A007 8E10h RSCAN Receive FIFO buffer access ID register 1 RSCANORFID1 32 8, 16, 32
A007 8E14h RSCAN Receive FIFO buffer access pointer register 1 RSCANORFPTR1 32 8, 16, 32
A007 8E18h RSCAN Receive FIFO buffer access data field O register 1 RSCANORFDFO01 32 8, 16, 32
A007 8E1Ch RSCAN Receive FIFO buffer access data field 1 register 1 RSCANORFDF11 32 8, 16, 32
A007 8E20h RSCAN Receive FIFO buffer access ID register 2 RSCANORFID2 32 8, 16, 32
A007 8E24h RSCAN Receive FIFO buffer access pointer register 2 RSCANORFPTR2 32 8, 16, 32
A007 8E28h RSCAN Receive FIFO buffer access data field 0 register 2 RSCANORFDF02 32 8, 16, 32
A007 8E2Ch RSCAN Receive FIFO buffer access data field 1 register 2 RSCANORFDF12 32 8, 16, 32
A007 8E30h RSCAN Receive FIFO buffer access ID register 3 RSCANORFID3 32 8, 16, 32
A007 8E34h RSCAN Receive FIFO buffer access pointer register 3 RSCANORFPTR3 32 8, 16, 32
A007 8E38h RSCAN Receive FIFO buffer access data field O register 3 RSCANORFDFO03 32 8, 16, 32
A007 8E3Ch RSCAN Receive FIFO buffer access data field 1 register 3 RSCANORFDF13 32 8, 16, 32
A007 8E40h RSCAN Receive FIFO buffer access ID register 4 RSCANORFID4 32 8, 16, 32
A007 8E44h RSCAN Receive FIFO buffer access pointer register 4 RSCANORFPTR4 32 8, 16, 32
A007 8E48h RSCAN Receive FIFO buffer access data field 0 register 4 RSCANORFDF04 32 8, 16, 32
A007 8E4Ch RSCAN Receive FIFO buffer access data field 1 register 4 RSCANORFDF14 32 8, 16, 32
A007 8E50h RSCAN Receive FIFO buffer access ID register 5 RSCANORFID5 32 8, 16, 32
A007 8E54h RSCAN Receive FIFO buffer access pointer register 5 RSCANORFPTR5 32 8, 16, 32
A007 8E58h RSCAN Receive FIFO buffer access data field O register 5 RSCANORFDFO05 32 8, 16, 32
A007 8E5Ch RSCAN Receive FIFO buffer access data field 1 register 5 RSCANORFDF15 32 8, 16, 32
A007 8E60h RSCAN Receive FIFO buffer access ID register 6 RSCANORFID6 32 8, 16, 32
A007 8E64h RSCAN Receive FIFO buffer access pointer register 6 RSCANORFPTR6 32 8, 16, 32
A007 8E68h RSCAN Receive FIFO buffer access data field O register 6 RSCANORFDF06 32 8, 16, 32
A007 8E6Ch RSCAN Receive FIFO buffer access data field 1 register 6 RSCANORFDF16 32 8, 16, 32
A007 8E70h RSCAN Receive FIFO buffer access ID register 7 RSCANORFID7 32 8, 16, 32
A007 8E74h RSCAN Receive FIFO buffer access pointer register 7 RSCANORFPTR7 32 8, 16, 32
A007 8E78h RSCAN Receive FIFO buffer access data field 0 register 7 RSCANORFDF07 32 8, 16, 32
A007 8E7Ch RSCAN Receive FIFO buffer access data field 1 register 7 RSCANORFDF17 32 8, 16, 32
A007 8EBOh RSCAN Transmit/receive FIFO buffer access ID register 3 RSCANOCFID3 32 8, 16, 32
A007 8EB4h RSCAN Transmit/receive FIFO buffer access pointer register 3 RSCANOCFPTR3 32 8, 16, 32
A007 8EB8h RSCAN Transmit/receive FIFO buffer access data field O register 3 RSCANOCFDFO03 32 8, 16, 32
A007 8EBCh RSCAN Transmit/receive FIFO buffer access data field 1 register 3 RSCANOCFDF13 32 8, 16, 32
A007 8ECOh RSCAN Transmit/receive FIFO buffer access ID register 4 RSCANOCFID4 32 8, 16, 32
A007 8EC4h RSCAN Transmit/receive FIFO buffer access pointer register 4 RSCANOCFPTR4 32 8, 16, 32
A007 8EC8h RSCANO Transmit/receive FIFO buffer access data field O register 4 RSCANOCFDF04 32 8, 16, 32
A007 8ECCh RSCAN Transmit/receive FIFO buffer access data field 1 register 4 RSCANOCFDF14 32 8, 16, 32
A007 8EDONh RSCAN Transmit/receive FIFO buffer access ID register 5 RSCANOCFID5 32 8, 16, 32
A007 8ED4h RSCAN Transmit/receive FIFO buffer access pointer register 5 RSCANOCFPTR5 32 8, 16, 32
A007 8ED8h RSCAN Transmit/receive FIFO buffer access data field O register 5 RSCANOCFDF05 32 8, 16, 32
A007 8EDCh RSCAN Transmit/receive FIFO buffer access data field 1 register 5 RSCANOCFDF15 32 8, 16, 32
A007 9100h RSCAN Transmit buffer ID register 16 RSCANOTMID16 32 8, 16, 32
A007 9104h RSCAN Transmit buffer pointer register 16 RSCANOTMPTR16 32 8, 16, 32
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A007 9108h RSCAN Transmit buffer data field O register 16 RSCANOTMDFO016 32 8, 16, 32
A007 910Ch RSCAN Transmit buffer data field 1 register 16 RSCANOTMDF116 32 8, 16, 32
A007 9110h RSCAN Transmit buffer ID register 17 RSCANOTMID17 32 8, 16, 32
A007 9114h RSCAN Transmit buffer pointer register 17 RSCANOTMPTR17 32 8, 16, 32
A007 9118h RSCAN Transmit buffer data field O register 17 RSCANOTMDFO017 32 8, 16, 32
A007 911Ch RSCAN Transmit buffer data field 1 register 17 RSCANOTMDF117 32 8, 16, 32
A007 9120h RSCAN Transmit buffer ID register 18 RSCANOTMID18 32 8, 16, 32
A007 9124h RSCAN Transmit buffer pointer register 18 RSCANOTMPTR18 32 8, 16, 32
A007 9128h RSCAN Transmit buffer data field O register 18 RSCANOTMDFO018 32 8, 16, 32
A007 912Ch RSCAN Transmit buffer data field 1 register 18 RSCANOTMDF118 32 8, 16, 32
A007 9130h RSCAN Transmit buffer ID register 19 RSCANOTMID19 32 8, 16, 32
A007 9134h RSCAN Transmit buffer pointer register 19 RSCANOTMPTR19 32 8, 16, 32
A007 9138h RSCAN Transmit buffer data field O register 19 RSCANOTMDFO019 32 8, 16, 32
A007 913Ch RSCAN Transmit buffer data field 1 register 19 RSCANOTMDF119 32 8, 16, 32
A007 9140h RSCAN Transmit buffer ID register 20 RSCANOTMID20 32 8, 16, 32
A007 9144h RSCAN Transmit buffer pointer register 20 RSCANOTMPTR20 32 8, 16, 32
A007 9148h RSCAN Transmit buffer data field 0 register 20 RSCANOTMDF020 32 8, 16, 32
A007 914Ch RSCAN Transmit buffer data field 1 register 20 RSCANOTMDF120 32 8, 16, 32
A007 9150h RSCAN Transmit buffer ID register 21 RSCANOTMID21 32 8, 16, 32
A007 9154h RSCAN Transmit buffer pointer register 21 RSCANOTMPTR21 32 8, 16, 32
A007 9158h RSCAN Transmit buffer data field O register 21 RSCANOTMDF021 32 8, 16, 32
A007 915Ch RSCAN Transmit buffer data field 1 register 21 RSCANOTMDF121 32 8, 16, 32
A007 9160h RSCAN Transmit buffer ID register 22 RSCANOTMID22 32 8, 16, 32
A007 9164h RSCAN Transmit buffer pointer register 22 RSCANOTMPTR22 32 8, 16, 32
A007 9168h RSCAN Transmit buffer data field O register 22 RSCANOTMDF022 32 8, 16, 32
A007 916Ch RSCAN Transmit buffer data field 1 register 22 RSCANOTMDF122 32 8, 16, 32
A007 9170h RSCAN Transmit buffer ID register 23 RSCANOTMID23 32 8, 16, 32
A007 9174h RSCAN Transmit buffer pointer register 23 RSCANOTMPTR23 32 8, 16, 32
A007 9178h RSCAN Transmit buffer data field 0 register 23 RSCANOTMDF023 32 8, 16, 32
A007 917Ch RSCAN Transmit buffer data field 1 register 23 RSCANOTMDF123 32 8, 16, 32
A007 9180h RSCAN Transmit buffer ID register 24 RSCANOTMID24 32 8, 16, 32
A007 9184h RSCAN Transmit buffer pointer register 24 RSCANOTMPTR24 32 8, 16, 32
A007 9188h RSCAN Transmit buffer data field O register 24 RSCANOTMDF024 32 8, 16, 32
A007 918Ch RSCAN Transmit buffer data field 1 register 24 RSCANOTMDF124 32 8, 16, 32
A007 9190h RSCAN Transmit buffer ID register 25 RSCANOTMID25 32 8, 16, 32
A007 9194h RSCAN Transmit buffer pointer register 25 RSCANOTMPTR25 32 8, 16, 32
A007 9198h RSCAN Transmit buffer data field O register 25 RSCANOTMDF025 32 8, 16, 32
A007 919Ch RSCAN Transmit buffer data field 1 register 25 RSCANOTMDF125 32 8, 16, 32
A007 91A0h RSCAN Transmit buffer ID register 26 RSCANOTMID26 32 8, 16, 32
A007 91A4h RSCAN Transmit buffer pointer register 26 RSCANOTMPTR26 32 8, 16, 32
A007 91A8h RSCAN Transmit buffer data field O register 26 RSCANOTMDF026 32 8, 16, 32
A007 91ACh RSCAN Transmit buffer data field 1 register 26 RSCANOTMDF126 32 8, 16, 32
A007 91B0Oh RSCAN Transmit buffer ID register 27 RSCANOTMID27 32 8, 16, 32
A007 91B4h RSCAN Transmit buffer pointer register 27 RSCANOTMPTR27 32 8, 16, 32
A007 91B8h RSCAN Transmit buffer data field O register 27 RSCANOTMDF027 32 8, 16, 32
A007 91BCh RSCAN Transmit buffer data field 1 register 27 RSCANOTMDF127 32 8, 16, 32
A007 91C0Oh RSCAN Transmit buffer ID register 28 RSCANOTMID28 32 8, 16, 32
A007 91C4h RSCAN Transmit buffer pointer register 28 RSCANOTMPTR28 32 8, 16, 32
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A007 91C8h RSCAN Transmit buffer data field O register 28 RSCANOTMDF028 32 8, 16, 32
A007 91CCh RSCAN Transmit buffer data field 1 register 28 RSCANOTMDF128 32 8, 16, 32
A007 91DOh RSCAN Transmit buffer ID register 29 RSCANOTMID29 32 8, 16, 32
A007 91D4h RSCAN Transmit buffer pointer register 29 RSCANOTMPTR29 32 8, 16, 32
A007 91D8h RSCAN Transmit buffer data field O register 29 RSCANOTMDF029 32 8, 16, 32
A007 91DCh RSCAN Transmit buffer data field 1 register 29 RSCANOTMDF129 32 8, 16, 32
A007 91EOh RSCAN Transmit buffer ID register 30 RSCANOTMID30 32 8, 16, 32
A007 91E4h RSCAN Transmit buffer pointer register 30 RSCANOTMPTR30 32 8, 16, 32
A007 91E8h RSCAN Transmit buffer data field O register 30 RSCANOTMDFO030 32 8, 16, 32
A007 91ECh RSCAN Transmit buffer data field 1 register 30 RSCANOTMDF130 32 8, 16, 32
A007 91FOh RSCAN Transmit buffer ID register 31 RSCANOTMID31 32 8, 16, 32
A007 91F4h RSCAN Transmit buffer pointer register 31 RSCANOTMPTR31 32 8, 16, 32
A007 91F8h RSCAN Transmit buffer data field O register 31 RSCANOTMDF031 32 8, 16, 32
A007 91FCh RSCAN Transmit buffer data field 1 register 31 RSCANOTMDF131 32 8, 16, 32
A007 9804h RSCAN Transmission history access register 1 RSCANOTHLACC1 32 8, 16, 32
A007 9900h RSCAN RAM test page access register 0 RSCANORPGACCO 32 8, 16, 32
A007 9904h RSCAN RAM test page access register 1 RSCANORPGACC1 32 8, 16, 32
A007 9908h RSCAN RAM test page access register 2 RSCANORPGACC2 32 8, 16, 32
A007 990Ch RSCAN RAM test page access register 3 RSCANORPGACC3 32 8, 16, 32
A007 9910h RSCAN RAM test page access register 4 RSCANORPGACC4 32 8, 16, 32
A007 9914h RSCAN RAM test page access register 5 RSCANORPGACCS5 32 8, 16, 32
A007 9918h RSCAN RAM test page access register 6 RSCANORPGACC6 32 8, 16, 32
A007 991Ch RSCAN RAM test page access register 7 RSCANORPGACC7 32 8, 16, 32
A007 9920h RSCAN RAM test page access register 8 RSCANORPGACCS8 32 8, 16, 32
A007 9924h RSCAN RAM test page access register 9 RSCANORPGACC9 32 8, 16, 32
A007 9928h RSCAN RAM test page access register 10 RSCANORPGACC10 32 8, 16, 32
A007 992Ch RSCAN RAM test page access register 11 RSCANORPGACC11 32 8, 16, 32
A007 9930h RSCAN RAM test page access register 12 RSCANORPGACC12 32 8, 16, 32
A007 9934h RSCAN RAM test page access register 13 RSCANORPGACC13 32 8, 16, 32
A007 9938h RSCAN RAM test page access register 14 RSCANORPGACC14 32 8, 16, 32
A007 993Ch RSCAN RAM test page access register 15 RSCANORPGACC15 32 8, 16, 32
A007 9940h RSCAN RAM test page access register 16 RSCANORPGACC16 32 8, 16, 32
A007 9944h RSCAN RAM test page access register 17 RSCANORPGACC17 32 8, 16, 32
A007 9948h RSCAN RAM test page access register 18 RSCANORPGACC18 32 8, 16, 32
A007 994Ch RSCAN RAM test page access register 19 RSCANORPGACC19 32 8, 16, 32
A007 9950h RSCAN RAM test page access register 20 RSCANORPGACC20 32 8, 16, 32
A007 9954h RSCAN RAM test page access register 21 RSCANORPGACC21 32 8, 16, 32
A007 9958h RSCAN RAM test page access register 22 RSCANORPGACC22 32 8, 16, 32
A007 995Ch RSCAN RAM test page access register 23 RSCANORPGACC23 32 8, 16, 32
A007 9960h RSCAN RAM test page access register 24 RSCANORPGACC24 32 8, 16, 32
A007 9964h RSCAN RAM test page access register 25 RSCANORPGACC25 32 8, 16, 32
A007 9968h RSCAN RAM test page access register 26 RSCANORPGACC26 32 8, 16, 32
A007 996Ch RSCAN RAM test page access register 27 RSCANORPGACC27 32 8, 16, 32
A007 9970h RSCAN RAM test page access register 28 RSCANORPGACC28 32 8, 16, 32
A007 9974h RSCAN RAM test page access register 29 RSCANORPGACC29 32 8, 16, 32
A007 9978h RSCAN RAM test page access register 30 RSCANORPGACC30 32 8, 16, 32
A007 997Ch RSCAN RAM test page access register 31 RSCANORPGACC31 32 8, 16, 32
A007 9980h RSCAN RAM test page access register 32 RSCANORPGACC32 32 8, 16, 32
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A007 9984h RSCAN RAM test page access register 33 RSCANORPGACC33 32 8, 16, 32
A007 9988h RSCAN RAM test page access register 34 RSCANORPGACC34 32 8, 16, 32
A007 998Ch RSCAN RAM test page access register 35 RSCANORPGACC35 32 8, 16, 32
A007 9990h RSCAN RAM test page access register 36 RSCANORPGACC36 32 8, 16, 32
A007 9994h RSCAN RAM test page access register 37 RSCANORPGACC37 32 8, 16, 32
A007 9998h RSCAN RAM test page access register 38 RSCANORPGACC38 32 8, 16, 32
A007 999Ch RSCAN RAM test page access register 39 RSCANORPGACC39 32 8, 16, 32
A007 99A0h RSCAN RAM test page access register 40 RSCANORPGACC40 32 8, 16, 32
A007 99A4h RSCAN RAM test page access register 41 RSCANORPGACC41 32 8, 16, 32
A007 99A8h RSCAN RAM test page access register 42 RSCANORPGACC42 32 8, 16, 32
A007 99ACh RSCAN RAM test page access register 43 RSCANORPGACC43 32 8, 16, 32
A007 99BOh RSCAN RAM test page access register 44 RSCANORPGACC44 32 8, 16, 32
A007 99B4h RSCAN RAM test page access register 45 RSCANORPGACC45 32 8, 16, 32
A007 99B8h RSCAN RAM test page access register 46 RSCANORPGACC46 32 8, 16, 32
A007 99BCh RSCAN RAM test page access register 47 RSCANORPGACC47 32 8, 16, 32
A007 99COh RSCAN RAM test page access register 48 RSCANORPGACC48 32 8, 16, 32
A007 99C4h RSCAN RAM test page access register 49 RSCANORPGACC49 32 8, 16, 32
A007 99C8h RSCAN RAM test page access register 50 RSCANORPGACC50 32 8, 16, 32
A007 99CCh RSCAN RAM test page access register 51 RSCANORPGACC51 32 8, 16, 32
A007 99D0h RSCAN RAM test page access register 52 RSCANORPGACC52 32 8, 16, 32
A007 99D4h RSCAN RAM test page access register 53 RSCANORPGACC53 32 8, 16, 32
A007 99D8h RSCAN RAM test page access register 54 RSCANORPGACC54 32 8, 16, 32
A007 99DCh RSCAN RAM test page access register 55 RSCANORPGACC55 32 8, 16, 32
A007 99EOh RSCAN RAM test page access register 56 RSCANORPGACC56 32 8, 16, 32
A007 99E4h RSCAN RAM test page access register 57 RSCANORPGACC57 32 8, 16, 32
A007 99E8h RSCAN RAM test page access register 58 RSCANORPGACC58 32 8, 16, 32
A007 99ECh RSCAN RAM test page access register 59 RSCANORPGACC59 32 8, 16, 32
A007 99F0h RSCAN RAM test page access register 60 RSCANORPGACC60 32 8, 16, 32
A007 99F4h RSCAN RAM test page access register 61 RSCANORPGACC61 32 8, 16, 32
A007 99F8h RSCAN RAM test page access register 62 RSCANORPGACC62 32 8, 16, 32
A007 99FCh RSCAN RAM test page access register 63 RSCANORPGACC63 32 8, 16, 32
A007 BOOOh RSCAN RSCAN ECC control register ECCRCANCTL 32 8, 16, 32
A007 BO10h RSCAN RSCAN ECC error address register 0 ECCRCANEADO 32 8, 16, 32
A007 B014h RSCAN RSCAN ECC error address register 1 ECCRCANEAD1 32 8, 16, 32
A007 B0O18h RSCAN RSCAN ECC error address register 2 ECCRCANEAD2 32 8, 16, 32
A007 BO1Ch RSCAN RSCAN ECC error address register 3 ECCRCANEAD3 32 8, 16, 32
A007 B020h RSCAN RSCAN ECC error address register 4 ECCRCANEAD4 32 8, 16, 32
A007 B024h RSCAN RSCAN ECC error address register 5 ECCRCANEAD5 32 8, 16, 32
A007 B028h RSCAN RSCAN ECC error address register 6 ECCRCANEAD6 32 8, 16, 32
A007 BO2Ch RSCAN RSCAN ECC error address register 7 ECCRCANEAD7 32 8, 16, 32
A007 C0O00h CRC CRC data input register CRCDIR 32 32
A007 C004h CRC CRC data output register CRCDOR 32 32
A007 C020h CRC CRC control register CRCCR 8 8
A007 DO0Oh ECMM ECM master error set trigger register ECMMESET 8 8
A007 D004h ECMM ECM master error clear trigger register ECMMECLR 8 8
A007 D008h ECMM ECM master error source status register 0 ECMMESSTRO 32 32
A007 DOOCh ECMM ECM master error source status register 1 ECMMESSTR1 32 32
A007 D010h ECMM ECM master error source status register 2 ECMMESSTR2 32 32
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A007 D014h ECMM ECM master protection command register ECMMPCMDO 32 32
A007 D040h ECMC ECM checker error set trigger register ECMCESET 8 8
A007 D044h ECMC ECM checker error clear trigger register ECMCECLR 8 8
A007 D048h ECMC ECM checker error source status register 0 ECMCESSTRO 32 32
A007 DO4Ch ECMC ECM checker error source status register 1 ECMCESSTR1 32 32
A007 D050h ECMC ECM checker error source status register 2 ECMCESSTR2 32 32
A007 D054h ECMC ECM checker protection command register ECMCPCMDO 32 32
A007 D080h ECM ECM error pulse configuration register ECMEPCFG 8 8
A007 D084h ECM ECM maskable interrupt configuration register 0 ECMMICFGO 32 32
A007 D088h ECM ECM maskable interrupt configuration register 1 ECMMICFG1 32 32
A007 DO8Ch ECM ECM maskable interrupt configuration register 2 ECMMICFG2 32 32
A007 D090h ECM ECM non-maskable interrupt configuration register 0 ECMNMICFGO 32 32
A007 D094h ECM ECM non-maskable interrupt configuration register 1 ECMNMICFG1 32 32
A007 D098h ECM ECM non-maskable interrupt configuration register 2 ECMNMICFG2 32 32
A007 D09Ch ECM ECM internal reset configuration register 0 ECMIRCFGO 32 32
A007 DOAOh ECM ECM internal reset configuration register 1 ECMIRCFG1 32 32
A007 DOA4h ECM ECM internal reset configuration register 2 ECMIRCFG2 32 32
A007 DOA8h ECM ECM error mask register 0 ECMEMKO 32 32
A007 DOACh ECM ECM error mask register 1 ECMEMKA1 32 32
A007 DOBOh ECM ECM error mask register 2 ECMEMK2 32 32
A007 DOB4h ECM ECM Error Source Status Clear Trigger Register 0 ECMESSTCO 32 32
A007 DOB8h ECM ECM Error Source Status Clear Trigger Register 1 ECMESSTC1 32 32
A007 DOBCh ECM ECM Error Source Status Clear Trigger Register 2 ECMESSTC2 32 32
A007 DOCOh ECM ECM protection command register ECMPCMD1 32 32
A007 DOC4h ECM ECM protection status register ECMPS 8 8
A007 DOC8h ECM ECM pseudo error trigger register 0 ECMPEO 32 32
A007 DOCCh ECM ECM pseudo error trigger register 1 ECMPE1 32 32
A007 DODOh ECM ECM pseudo error trigger register 2 ECMPE2 32 32
A007 DOD4h ECM ECM delay timer control register ECMDTMCTL 8 8
A007 DOD8h ECM ECM delay timer register ECMDTMR 16 16
A007 DODCh ECM ECM delay timer compare register ECMDTMCMP 32 32
A007 DOEOh ECM ECM delay timer configuration register 0 ECMDTMCFGO 32 32
A007 DOE4h ECM ECM delay timer configuration register 1 ECMDTMCFG1 32 32
A007 DOE8h ECM ECM delay timer configuration register 2 ECMDTMCFG2 32 32
A007 DOECh ECM ECM delay timer configuration register 3 ECMDTMCFG3 32 32
A007 DOFOh ECM ECM delay timer configuration register 4 ECMDTMCFG4 32 32
A007 DOF4h ECM ECM delay timer configuration register 5 ECMDTMCFG5 32 32
A007 DOF8h ECM ECM Error Output Clear Disable Configuration Register ECMEOCCFG 32 32
A008 0000h CMT Compare match timer start register 0 CMSTRO 16 16
A008 0002h CMTO Compare match timer control register CMCR 16 16
A008 0004h CMTO Compare match counter CMCNT 16 16
A008 0006h CMTO Compare match constant register CMCOR 16 16
A008 0008h CMT1 Compare match timer control register CMCR 16 16
A008 000Ah CMT1 Compare match counter CMCNT 16 16
A008 000Ch CMT1 Compare match constant register CMCOR 16 16
A008 0020h CMT Compare match timer start register 1 CMSTR1 16 16
A008 0022h CMT2 Compare match timer control register CMCR 16 16
A008 0024h CMT2 Compare match counter CMCNT 16 16
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A008 0026h CMT2 Compare match constant register CMCOR 16 16
A008 0028h CMT3 Compare match timer control register CMCR 16 16
A008 002Ah CMT3 Compare match counter CMCNT 16 16
A008 002Ch CMT3 Compare match constant register CMCOR 16 16
A008 0040h CMT Compare match timer start register 2 CMSTR2 16 16
A008 0042h CMT4 Compare match timer control register CMCR 16 16
A008 0044h CMT4 Compare match counter CMCNT 16 16
A008 0046h CMT4 Compare match constant register CMCOR 16 16
A008 0048h CMT5 Compare match timer control register CMCR 16 16
A008 004Ah CMT5S Compare match counter CMCNT 16 16
A008 004Ch CMT5 Compare match constant register CMCOR 16 16
A008 0300h CMTWO Timer start register CMWSTR 16 16
A008 0304h CMTWO Timer control register CMWCR 16 16
A008 0308h CMTWO Timer 1/O control register CMWIOR 16 16
A008 0310h CMTWO Timer counter CMWCNT 32 32
A008 0314h CMTWO Compare match constant register CMWCOR 32 32
A008 0318h CMTWO Input capture register 0 CMWICRO 32 32
A008 031Ch CMTWO Input capture register 1 CMWICR1 32 32
A008 0320h CMTWO Output compare register 0 CMWOCRO 32 32
A008 0324h CMTWO Output compare register 1 CMWOCR1 32 32
A008 0380h CMTWA1 Timer start register CMWSTR 16 16
A008 0384h CMTWA1 Timer control register CMWCR 16 16
A008 0388h CMTW1 Timer 1/O control register CMWIOR 16 16
A008 0390h CMTW1 Timer counter CMWCNT 32 32
A008 0394h CMTWA1 Compare match constant register CMWCOR 32 32
A008 0398h CMTW1 Input capture register 0 CMWICRO 32 32
A008 039Ch CMTWA1 Input capture register 1 CMWICR1 32 32
A008 03A0h CMTWA1 Output compare register 0 CMWOCRO 32 32
A008 03A4h CMTWA1 Output compare register 1 CMWOCR1 32 32
A008 0400h CMTW Digital noise filter control register 0 NFCRO 32 32
A008 0404h CMTW Digital noise filter control register 1 NFCR1 32 32
A008 0410h CMTW ECM dynamic mode error output select register ECDMESLR 32 32
A008 0600h WDTO WDT refresh register WDTRR 8 8
A008 0602h WDTO WDT control register WDTCR 16 16
A008 0604h WDTO WODT status register WDTSR 16 16
A008 0700h IWDT IWDT refresh register IWDTRR 8 8
A008 0702h IWDT IWDT control register IWDTCR 16 16
A008 0704h IWDT IWDT status register IWDTSR 16 16
A008 0706h IWDT IWDT reset control register IWDTRCR 8 8
A008 0940h RIIC1 12C bus control register 1 ICCR1 8 8
A008 0941h RIIC1 12C bus control register 2 ICCR2 8 8
A008 0942h RIIC1 12C bus mode register 1 ICMR1 8 8
A008 0943h RIIC1 12C bus mode register 2 ICMR2 8 8
A008 0944h RIIC1 12C bus mode register 3 ICMR3 8 8
A008 0945h RIIC1 12C bus function enable register ICFER 8 8
A008 0946h RIIC1 12C bus status enable register ICSER 8 8
A008 0947h RIIC1 12C bus interrupt enable register ICIER 8 8
A008 0948h RIIC1 12C bus status register 1 ICSR1 8 8
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A008 0949h RIIC1 12C bus status register 2 ICSR2 8 8
A008 094Ah RIIC1 Slave address register LO ICSARLO 8 8
A008 094Bh RIIC1 Slave address register U0 ICSARUO 8 8
A008 094Ch RIIC1 Slave address register L1 ICSARL1 8 8
A008 094Dh RIIC1 Slave address register U1 ICSARU1 8 8
A008 094Eh RIIC1 Slave address register L2 ICSARL2 8 8
A008 094Fh RIIC1 Slave address register U2 ICSARU2 8 8
A008 0950h RIIC1 12C bus bitrate low register ICBRL 8 8
A008 0951h RIIC1 12C bus bitrate high register ICBRH 8 8
A008 0952h RIIC1 12C bus transmit data register ICDRT 8 8
A008 0953h RIIC1 12C bus receive data register ICDRR 8 8
A008 0BOOh ELC Event link control register ELCR 8 8
A008 0B08h ELC Event link setting register 7 ELSR7 8 8
A008 0B13h ELC Event link setting register 18 ELSR18 8 8
A008 0B14h ELC Event link setting register 19 ELSR19 8 8
A008 0B15h ELC Event link setting register 20 ELSR20 8 8
A008 0B16h ELC Event link setting register 21 ELSR21 8 8
A008 0B17h ELC Event link setting register 22 ELSR22 8 8
A008 0B18h ELC Event link setting register 23 ELSR23 8 8
A008 0B19h ELC Event link setting register 24 ELSR24 8 8
A008 0B1Ah ELC Event link setting register 25 ELSR25 8 8
A008 0B1Bh ELC Event link setting register 26 ELSR26 8 8
A008 0B1Ch ELC Event link setting register 27 ELSR27 8 8
A008 0B21h ELC Event link option setting register C ELOPC 8 8
A008 0B23h ELC Port group setting register 1 PGR1 8 8
A008 0B24h ELC Port group setting register 2 PGR2 8 8
A008 0B25h ELC Port group control register 1 PGC1 8 8
A008 0B26h ELC Port group control register 2 PGC2 8 8
A008 0B27h ELC Port buffer register 1 PDBF1 8 8
A008 0B28h ELC Port buffer register 2 PDBF2 8 8
A008 0B29h ELC Event link port setting register 0 PELO 8 8
A008 0B2Ah ELC Event link port setting register 1 PEL1 8 8
A008 0B2Bh ELC Event link port setting register 2 PEL2 8 8
A008 0B2Ch ELC Event link port setting register 3 PEL3 8 8
A008 0B2Dh ELC Event link software event generation register ELSEGR 8 8
A008 0B31h ELC Event link setting register 33 ELSR33 8 8
A008 0B41h ELC Event link option setting register H ELOPH 8 8
A009 0000h CLMAO CLMAO control register 0 CLMAOCTLO 8 8
A009 0008h CLMAO CLMAOQ compare register L CLMAOCMPL 16 16
A009 000Ch CLMAO CLMAO compare register H CLMAOCMPH 16 16
A009 0010h CLMAO CLMAO command register CLMAOPCMD 8 8
A009 0014h CLMAO CLMAO protection status register CLMAOPS 8 8
A009 0020h CLMA1 CLMA1 control register 0 CLMA1CTLO 8 8
A009 0028h CLMA1 CLMA1 compare register L CLMA1CMPL 16 16
A009 002Ch CLMA1 CLMA1 compare register H CLMA1CMPH 16 16
A009 0030h CLMA1 CLMA1 command register CLMA1PCMD 8 8
A009 0034h CLMA1 CLMAA1 protection status register CLMA1PS 8 8
A009 0040h CLMA2 CLMAZ2 control register 0 CLMA2CTLO 8 8
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A009 0048h CLMA2 CLMA2 compare register L CLMA2CMPL 16 16
A009 004Ch CLMA2 CLMAZ2 compare register H CLMA2CMPH 16 16
A009 0050h CLMA2 CLMA2 command register CLMA2PCMD 8 8
A009 0054h CLMA2 CLMAZ2 protection status register CLMA2PS 8 8
A009 4000h DMAO DMAC unit 0 source select register 0 DMAOSELO 32 32
A009 4004h DMAO DMAC unit 0 source select register 1 DMAOSEL1 32 32
A009 4008h DMAO DMAC unit 0 source select register 2 DMAOSEL2 32 32
A009 400Ch DMAO DMAC unit 0 source select register 3 DMAOSEL3 32 32
A009 4010h DMAO DMAC unit 0 source select register 4 DMAOSEL4 32 32
A009 4014h DMAO DMAC unit 0 source select register 5 DMAOSEL5 32 32
A009 4018h DMAO DMAC unit 0 source select register 6 DMAOSEL6 32 32
A009 401Ch DMAO DMAC unit 0 source select register 7 DMAOSEL7 32 32
A009 4020h DMAO DMAC unit O source select register 8 DMAOSELS8 32 32
A009 4024h DMAO DMAC unit 0 source select register 9 DMAOSEL9 32 32
A009 4028h DMAO DMAC unit 0 source select register 10 DMAOSEL10 32 32
A009 402Ch DMAO DMAC unit 0 source select register 11 DMAOSEL11 32 32
A009 4030h DMAO DMAC unit 0 source select register 12 DMAOSEL12 32 32
A009 4034h DMAO DMAC unit O source select register 13 DMAOSEL13 32 32
A009 4038h DMAO DMAC unit O source select register 14 DMAOSEL14 32 32
A009 403Ch DMAO DMAC unit 0 source select register 15 DMAOSEL15 32 32
A009 4040h DMA1 DMAC unit 1 source select register 0 DMA1SELO 32 32
A009 4044h DMA1 DMAC unit 1 source select register 1 DMA1SEL1 32 32
A009 4048h DMA1 DMAC unit 1 source select register 2 DMA1SEL2 32 32
A009 404Ch DMA1 DMAC unit 1 source select register 3 DMA1SEL3 32 32
A009 4050h DMA1 DMAC unit 1 source select register 4 DMA1SEL4 32 32
A009 4054h DMA1 DMAC unit 1 source select register 5 DMA1SEL5 32 32
A009 4058h DMA1 DMAC unit 1 source select register 6 DMA1SEL6 32 32
A009 405Ch DMA1 DMAC unit 1 source select register 7 DMA1SEL7 32 32
A009 4060h DMA1 DMAC unit 1 source select register 8 DMA1SEL8 32 32
A009 4064h DMA1 DMAC unit 1 source select register 9 DMA1SEL9 32 32
A009 4068h DMA1 DMAC unit 1 source select register 10 DMA1SEL10 32 32
A009 406Ch DMA1 DMAC unit 1 source select register 11 DMA1SEL11 32 32
A009 4070h DMA1 DMAC unit 1 source select register 12 DMA1SEL12 32 32
A009 4074h DMA1 DMAC unit 1 source select register 13 DMA1SEL13 32 32
A009 4078h DMA1 DMAC unit 1 source select register 14 DMA1SEL14 32 32
A009 407Ch DMA1 DMAC unit 1 source select register 15 DMA1SEL15 32 32
A009 4080h DMAC DMAC software start register DMASTG 32 32
A009 4200h ICU IRQ control register 0 IRQCRO 32 32
A009 4204h ICU IRQ control register 1 IRQCR1 32 32
A009 4208h ICU IRQ control register 2 IRQCR2 32 32
A009 420Ch ICU IRQ control register 3 IRQCR3 32 32
A009 4210h ICU IRQ control register 4 IRQCR4 32 32
A009 4218h ICU IRQ control register 6 IRQCR6 32 32
A009 421Ch ICU IRQ control register 7 IRQCR7 32 32
A009 4224h ICU IRQ control register 9 IRQCR9 32 32
A009 422Ch ICU IRQ control register 11 IRQCR11 32 32
A009 4230h ICU IRQ control register 12 IRQCR12 32 32
A009 4234h ICU IRQ control register 13 IRQCR13 32 32
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A009 4238h ICU IRQ control register 14 IRQCR14 32 32
A009 4240h ICU IRQ pin digital noise filter enable register IRQFLTE 32 32
A009 4244h ICU IRQ pin digital noise filter setting register IRQFLTC 32 32
A009 4248h ICU Non-maskable interrupt status register NMISR 32 32
A009 424Ch ICU Non-maskable interrupt status clear register NMICLR 32 32
A009 4250h ICU NMI pin interrupt control register NMICR 32 32
A009 4254h ICU NMI pin digital noise filter enable register NMIFLTE 32 32
A009 4258h ICU NMI pin digital noise filter setting register NMIFLTC 32 32
A009 425Ch ICU EtherPHY control register 0 EPHYCRO 32 32
A009 4260h ICU EtherPHY control register 1 EPHYCR1 32 32
A009 4268h ICU EtherPHY interrupt request pin digital noise filter enable register EPHYFLTE 32 32
A009 426Ch ICU EtherPHY interrupt request pin digital noise filter setting register EPHYFLTC 32 32
AO0B 0020h SYSTEM System clock control register SCKCR 32 32
A00B 0024h SYSTEM System clock control register 2 SCKCR2 32 32
A00B 0038h SYSTEM PLL1 control register 2 PLL1CR2 32 32
AO0B 0040h SYSTEM Low-speed on-chip oscillator control register LOCOCR 32 32
A00B 004Ch SYSTEM Oscillation stop detect control register OSTDCR 32 32
A00B 0200h SYSTEM Reset status register 0 RSTSRO 32 32
A00B 0210h SYSTEM Software reset register SWRR1 32 32
AQ0O0B 0248h SYSTEM Module reset control register C MRCTLC 32 32
AO0B 0300h SYSTEM Module stop control register A MSTPCRA 32 32
AO0B 0304h SYSTEM Module stop control register B MSTPCRB 32 32
A00B 0308h SYSTEM Module stop control register C MSTPCRC 32 32
AO00B 0310h SYSTEM Module stop control register E MSTPCRE 32 32
A00B 0314h SYSTEM Module stop control register F MSTPCRF 32 32
A00B 0800h SYSTEM ATCM wait control register SYTATCMWAIT 32 32
A00B 0A00h SYSTEM Debug interface control register DBGIFCNT 32 32
AO0B 0A80h SYSTEM ECM mask control register ECMMCNT 32 32
A00B 0B0OOh SYSTEM Protect register PRCR 32 32
A00B FO00h ESC Ethernet system protect command register ETSPCMD 32 32
A00B F004h ESC MAC select register MACSEL 32 32
AOOB F014h ESC Ethernet PHY LINK mode register ETHPHYLNK 32 32
AO0B F100h ESC EtherCAT PHY Offset Address Setting Register CATOFFADD 32 32
AO0B F104h ESC EtherCAT Operation Mode Setting Register CATEMMD 32 32
AOOB F10Ch ESC EtherCAT TXC Shift Setting Register CATTXCSFT 32 32
AO00B F118h ESC Ethernet peripheral reset register ETHSFTRST 32 32
AOOD 0000h ESC Type Register TYPE 8 8
A0OD 0001h ESC Revision Register REVISION 8 8
AOOD 0002h ESC Build Register BUILD 16 16
A00D 0004h ESC FMMU Supported Register FMMU_NUM 8 8
A0O0D 0005h ESC SyncManager Supported Register SYNC_MANAGER 8 8
AOOD 0006h ESC RAM Size Register RAM_SIZE 8 8
AO0D 0007h ESC Port Descriptor Register PORT_DESC 8 8
A00D 0008h ESC ESC Features Supported Register FEATURE 16 16
A00D 0010h ESC Configured Station Address Register STATION_ADR 16 16
A00D 0012h ESC Configured Station Alias Register STATION_ALIAS 16 16
A00D 0020h ESC Write Register Enable Register WR_REG_ENABLE 8 8
A00D 0021h ESC Write Register Protection Register WR_REG_PROTECT 8 8
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Address Symbol Register Name Register Symbol of Bits Size
A00D 0030h ESC ESC Write Enable Register ESC_WR_ENABLE 8 8
A00D 0031h ESC ESC Write Protection Register ESC_WR_PROTECT 8 8
A00D 0040h ESC ESC Reset ECAT Register ESC_RESET_ECAT 8 8
A0OD 0041h ESC ESC Reset PDI Register ESC_RESET_PDI 8 8
AOOD 0100h ESC ESC DL Control Register ESC_DL_CONTROL 32 32
A00D 0108h ESC Physical Read/Write Offset Register _Fr’HYSICAL_RW_OFFSE 16 16
A00D 0110h ESC ESC DL Status Register ESC_DL_STATUS 16 16
A00D 0120h ESC AL Control Register AL_CONTROL 16 16
AOOD 0130h ESC AL Status Register AL_STATUS 16 16
A00D 0134h ESC AL Status Code Register AL_STATUS_CODE 16 16
A00D 0138h ESC RUN LED Override Register RUN_LED_OVERRIDE 8 8
AO0OD 013%h ESC ERR LED Override Register ERR_LED_OVERRIDE 8 8
A00D 0140h ESC PDI Control Register PDI_CONTROL 8 8
A0OD 0141h ESC ESC Configuration Register ESC_CONFIG 8 8
A00D 0150h ESC PDI Configuration Register PDI_CONFIG 8 8
A0OD 0151h ESC SYNC/LATCH PDI Configuration Register SYNC_LATCH_CONFIG 16 16
A00D 0152h ESC Extended PDI Configuration Register EXT_PDI_CONFIG 16 16
AO0D 0200h ESC ECAT Event Mask Register ECAT_EVENT_MASK 16 16
A00D 0204h ESC AL Event Mask Register AL_EVENT_MASK 32 32
A00D 0210h ESC ECAT Event Request Register ECAT_EVENT_REQ 16 16
A00D 0220h ESC AL Event Request Register AL_EVENT_REQ 32 32
AO00D 0300h + ESC Rx Error Counter n Register RX_ERR_COUNTN 16 16
0002h*n
AO0D 0308h + ESC Forwarded Rx Error Counter n Register FWD_RX_ERR_COUNT 8 8
0001h*n n
AO00D 030Ch ESC ECAT Processing Unit Error Counter Register Eﬁl#T_PROC_ERR_CO 8 8
AO00D 030Dh ESC PDI Error Counter Register PDI_ERR_COUNT 8 8
AO0D 0310h + ESC Lost Link Counter n Register LOST_LINK_COUNTnN 8 8
0001h*n
A00D 0400h ESC Watchdog Divider Register WD_DIVIDE 16 16
AOOD 0410h ESC Watchdog Time PDI Register WDT_PDI 16 16
A00D 0420h ESC Watchdog Time Process Data Register WDT_DATA 16 16
AO0D 0440h ESC Watchdog Status Process Data Register WDS_DATA 16 16
A0OD 0442h ESC Watchdog Counter Process Data Register WDC_DATA 8 8
A00D 0443h ESC Watchdog Counter PDI Register WDC_PDI 8 8
A00D 0500h ESC EEPROM Configuration Register EEP_CONF 8 8
AOOD 0501h ESC EEPROM PDI Access State Register EEP_STATE 8 8
AOOD 0502h ESC EEPROM Control/Status Register EEP_CONT_STAT 16 16
A00D 0504h ESC EEPROM Address Register EEP_ADR 32 32
AOOD 0508h ESC EEPROM Data Register EEP_DATA 32 32
A00D 0510h ESC MII Management Control/Status Register MII_CONT_STAT 16 16
A00D 0512h ESC PHY Address Register PHY_ADR 8 8
A0O0D 0513h ESC PHY Register Address Register PHY_REG_ADR 8 8
A00D 0514h ESC PHY Data Register PHY_DATA 16 16
A00D 0516h ESC MIl Management ECAT Access State Register MII_ECAT_ACS_STAT 8 8
A00D 0517h ESC MII Management PDI Access State Register MII_PDI_ACS_STAT 8 8
gg?g)hOGOOh + ESC FMMU Logical Start Address m Register lI;MMUm_L_START_AD 32 32

m
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5. 1/0 Registers

Table 5.1 List of I/0O Registers (Address Order) (55 / 56)
Module Number Access

Address Symbol Register Name Register Symbol of Bits Size

A0OD 0604h + ESC FMMU Length m Register FMMUm_LEN 16 16

0010h*m

A0OD 0606h + ESC FMMU Logical Start Bit m Register FMMUm_L_START_BIT 8 8

0010h*m

A0OD 0607h + ESC FMMU Logical Stop Bit m Register FMMUm_L_STOP_BIT 8 8

0010h*m

A00D 0608h + ESC FMMU Physical Start Address m Register FMMUm_P_START_AD 16 16

0010h*m R

A0OD 060Ah + ESC FMMU Physical Start Bit m Register FMMUm_P_START_BIT 8 8

0010h*m

AOOD 060Bh + ESC FMMU Type m Register FMMUm_TYPE 8 8

0010h*m

A0OD 060Ch + ESC FMMU Activate m Register FMMUm_ACT 8 8

0010h*m

AO0D 0800h + ESC SyncManager Physical Start Address m Register SMm_P_START_ADR 16 16

0008h*m

AO0D 0802h + ESC SyncManager Length m Register SMm_LEN 16 16

0008h*m

AO0D 0804h + ESC SyncManager Control m Register SMm_CONTROL 8 8

0008h*m

AO0D 0805h + ESC SyncManager Status m Register SMm_STATUS 8 8

0008h*m

AO0D 0806h + ESC SyncManager Activate m Register SMm_ACT 8 8

0008h*m

AO0D 0807h + ESC SyncManager PDI Control m Register SMm_PDI_CONT 8 8

0008h*m

AOOD 0900h ESC Receive Time Port 0 Register DC_RCV_TIME_PORT0 32 32

AOOD 0904h ESC Receive Time Port 1 Register DC_RCV_TIME_PORT1 32 32

A00D 0910h ESC System Time Register DC_SYS_TIME 64 32

A00D 0918h ESC Receive Time ECAT Processing Unit Register DC_RCV_TIME_UNIT 64 32

A00D 0920h ESC System Time Offset Register DC_SYS_TIME_OFFSE 64 32
T

A0O0D 0928h ESC System Time Delay Register DC_SYS_TIME_DELAY 32 32

A00D 092Ch ESC System Time Difference Register DC_SYS_TIME_DIFF 32 32

A00D 0930h ESC Speed Counter Start Register DC_SPEED_COUNT_ST 16 16
ART

A00D 0932h ESC Speed Counter Difference Register DC_SPEED_COUNT_DI 16 16
FF

A00D 0934h ESC System Time Difference Filter Depth Register DC_SYS_TIME_DIFF_FI 8 8
L_DEPTH

A00D 0935h ESC Speed Counter Filter Depth Register DC_SPEED_COUNT_FI 8 8
L_DEPTH

A00D 0980h ESC Cyclic Unit Control Register DC_CYC_CONT 8 8

A0OD 0981h ESC Activation Register DC_ACT 8 8

A00D 0982h ESC SYNC Signal Pulse Length Register DC_PULSE_LEN 16 16

A00D 0984h ESC Activation Status Register DC_ACT_STAT 8 8

AOOD 098Eh ESC SYNCO Status Register DC_SYNCO_STAT 8 8

A00D 098Fh ESC SYNC1 Status Register DC_SYNC1_STAT 8 8

A00D 0990h ESC Start Time Cyclic Operation/Next SYNCO Pulse Register DC_CYC_START_TIME 64 32

AOOD 0998h ESC Next SYNC1 Pulse Register DC_NEXT_SYNC1_PUL 64 32
SE

AOOD 09A0h ESC SYNCO Cycle Time Register DC_SYNCO_CYC_TIME 32 32

A00D 09A4h ESC SYNC1 Cycle Time Register DC_SYNC1_CYC_TIME 32 32

A00D 09A8h ESC Latch 0 Control Register DC_LATCHO_CONT 8 8

A00D 09A9h ESC Latch 1 Control Register DC_LATCH1_CONT 8 8

AO00D 09AEh ESC Latch 0 Status Register DC_LATCHO_STAT 8 8
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Table 5.1 List of I/0O Registers (Address Order) (56 / 56)
Module Number Access

Address Symbol Register Name Register Symbol of Bits Size
A00D 09AFh ESC Latch 1 Status Register DC_LATCH1_STAT 8 8
A00D 09B0Oh ESC Latch 0 Time Positive Edge Register DC_LATCHO_TIME_PO 64 32

S
A0O0D 09B8h ESC Latch 0 Time Negative Edge Register DC_LATCHO_TIME_NE 64 32

G
A00D 09COh ESC Latch 1 Time Positive Edge Register DC_LATCH1_TIME_PO 64 32

S
A0OD 09C8h ESC Latch 1 Time Negative Edge Register DC_LATCH1_TIME_NE 64 32

G
A00D 09FOh ESC Buffer Change Event Time Register DC_ECAT_CNG_EV_TI 32 32

ME
AOOD 09F8h ESC PDI Buffer Start Event Time Register DC_PDI_START_EV_TI 32 32

ME
A00D 09FCh ESC PDI Buffer Change Event Time Register DC_PDI_CNG_EV_TIME 32 32
A00D OEOOh ESC Product ID Register PRODUCT_ID 64 32
A00D 0EO08h ESC Vendor ID Register VENDOR_ID 64 32
AOOD OF80h— ESC User RAM USER_RAM 1024 8, 16, 32
A00D OFFFh
AOOD 1000h - ESC Process Data RAM DATA_RAM 65536 8, 16, 32
A00D 2FFFh
AOOF 00AOh ESC MIIM register GMAC_MIIM 32 32
AOOF 2100h ESC System protect command register SPCMD 32 32
AOOF 2110h ESC MDIO controller reset register EMACRST 32 32
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6. Reset

6.1 Overview

Auvailable reset types are RES# pin reset, error control module (ECM) reset, and software reset.
Table 6.1 lists the reset names and sources.

Table 6.1 Reset Names and Sources
Reset Name Source
RES# pin reset Voltage input to the RES# pin is Low.
ECM reset Reset request from the error control module (ECM)
Software reset SWRR1 register setting

The internal states and pins are initialized by reset.
Table 6.2 lists the reset targets to be initialized for each reset type. For details on reset control during debugging, see
section 10.3.5, Reset Configuration and the Method of Connecting with the Emulator.

Table 6.2 Targets to Be Initialized for Each Reset Type (V: To be initialized, —: No change)

Reset Source

Reset Target RES# Pin Reset ECM Reset Software Reset
RES# pin reset flag — N N
(RSTSRO.TRF)

ECM reset detect flag N — N
(RSTSR0.ECMRF)

Software reset detect flag ~ ~ —
(RSTSRO.SWRF1)

Pin state v N N

ECM v — —

ECM master error source status registers 0 to 2
ECM checker error source status registers 0 to 2
ECM error output clear disable setting register

Registers other than the above, and internal state \ \ N
RSTOUT# pin output  (Low)*1 v (Low)*1 V' (Low)*1
ERROROUT# pin output  (Low) *2 —

Note 1. For the Low output period, see section 6.3.5, Reset Output Pin (RSTOUT#).
Note 2. Depends on the ECM setting. For details, see section 32, Error Control Module (ECM).
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Table 6.3 lists the input and output pins related to the reset.

Table 6.3 Input and Output Pins Related to Reset
Pin Name 110 Function
RES# Input Reset pin. Use this pin to reset the entire LSI except the debugging circuit and

TAP (Test Access Port). Since the power-on reset circuit is not incorporated in EC-
1, a reset circuit must be implemented outside this LSI. For an example of
configuration of the external reset circuit, see section 10.3.5, Reset Configuration
and the Method of Connecting with the Emulator.

TRST# Input Test reset pin. Use this pin to reset TAP. If you design a board which enables an
emulator, set the TRST# pin to Low level during the same period as the RES# pin
at the time of power-on. The TRST# pin should also be controllable independently.
When unused, this pin must be set to low level or connected to the same signal as
the RES# pin. For details, see section 10.3.5, Reset Configuration and the Method
of Connecting with the Emulator.

RSTOUT# Output Reset output pin. This pin outputs low-level signal upon occurrence of reset. For
details, see section 6.3.5, Reset Output Pin (RSTOUT#). This pin can be used for
resetting the external device.

Note:  For details on resetting the debugging circuit, see section 10, Debugging Interface.
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6.2

Register Descriptions

The reset status register 0 contains bits assigned to respective reset types to indicate reset generation sources. RSTSRO

and SWRRI1 are protected by the register write protection function. To write these registers, clear the write protection bit

1 in the protect register (PRCR). For details on the register write protection, see section 11, Register Write Protection
Function.

6.2.1

Reset Status Register 0 (RSTSRO)

RSTSRO is the register that indicates reset generation sources.

Address(es): RSTSRO0: AO0B 0200h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
— — — — — — — — — — — — |SWRIF|ECMRF| TRF | —
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 *1 *1 *1 0
Bit Symbol Bit Name Description R/W
b0 — Reserved These bits are read as 0. The write value should be 0. R/(W)
b1 TRF RES# Pin Reset Detect Flag 0: RES# pin reset not detected R/(W)*2
1: RES# pin reset detected
[Setting condition]
e When Low is input to the RES# pin.
[Clearing conditions]
e When a ECM reset or software reset occurs.
¢ When “0000 0000h” is written to RSTSRO after RSTSRO is
read.
b2 ECMRF ECM Reset Detect Flag 0: ECM reset not detected R/(W)*2
1: ECM reset detected
[Setting condition]
e When an error predefined as a reset source by ECM setting
occurs.
[Clearing conditions]
e When an RES# pin reset or software reset occurs.
¢ When “0000 0000h” is written to RSTSRO after RSTSRO is
read.
b3 SWR1F Software Reset Detect Flag 0: Software reset not detected. R/(W)*2
1: Software reset detected.
[Setting condition]
* When a software reset occurs.
[Clearing conditions]
e When an RES# pin reset or ECM reset occurs.
e When “0000 0000h” is written to RSTSRO after RSTSRO is
read.
b31to — Reserved These bits are read as 0. The write value should be 0. R/(W)
b4
Note 1. The value after reset depends on the reset source.

Note 2. Only 0 can be written to clear the flag.
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6.2.2 Software Reset Register (SWRR1)

SWRRI1 is a register that controls the software reset.

Address(es): SWRR1: AOOB 0210h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

SWRR1[31:0]

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

SWRR1[31:0]
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b31tob0 SWRR1[31:0] Software Reset When “4321 A501h” is written, a software reset occurs. These bits R/W

are read as 0000 0000h.

6.2.3 Module Reset Control Register C (MRCTLC)

MRCTLC is a register that controls the reset of peripheral modules.

Address(es): MRCTLC: AOOB 0248h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

— — — — — — — _ _ _ _ _ _ _ MRUS | MRUS
BH BF
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Bit Symbol Bit Name Description R/W
b0 MRUSBF USB (Func) Reset Control 0: USB (Func) is released from reset. R/W
1: USB (Func) is in the reset state.
b1 MRUSBH USB (Host) Reset Control 0: USB (Host) is released from reset. R/W
1: USB (Host) is in the reset state.
b31tob2 — Reserved These bits are always read as 0. The write value should always be R/W
0.
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6.3 Operation
6.3.1 RES# Pin Reset

This reset occurs when a signal arrives at the RES# pin from the externally connected reset circuit. When the signal
becomes Low at the RES# pin, all the ongoing processes are aborted and the LSI enters the reset state. In order to reset
the LSI without fail, the RES# pin should be held at Low level for the specified time after power-on. For details on the
reset configuration, see section 10.3.5, Reset Configuration and the Method of Connecting with the Emulator.
After the reset is released, the CPU (Cortex-R4) starts reset exception handling.

When an RES# pin reset occurs, the RSTSRO.TRF flag is set to 1.

6.3.2 ECM Reset

This reset is generated in response to a reset request from ECM (Error Control Module).

ECM receives serious errors, such as oscillation stop detection, from individual modules in the LSI, and generates reset
requests corresponding to respective errors. For details on the ECM operation, see section 32, Error Control Module
(ECM). When an ECM reset occurs, all the ongoing processes are aborted and the LSI enters the reset state. After the
reset is released, the CPU (Cortex-R4) starts reset exception handling.

When an ECM reset occurs, the RSTSRO.ECMREF flag is set to 1.

6.3.3 Software Reset

The software reset occurs when “4321 A501h” is written to the SWRRI1 register. When a software reset occurs, all the
ongoing processes are aborted and the LSI enters the reset state. After the reset is released, the CPU (Cortex-R4) starts
reset exception handling.

When the software reset occurs, the RSTSRO.SWRIF flag is set to 1.
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6.3.4 Determination of Reset Generation Source

Reading the RSTSRO register determines which reset source was used for reset execution. Figure 6.1 shows an example
of the flow to identify a reset generation source.

Reset exception
(Cortex-R4)

RSTSRO.
SWRIF=1

Yes RSTSRO.

TRF=1

v

ECM reset Software RES# pin

reset reset

Figure 6.1 Example of Reset Generation Source Determination Flow

6.3.5 Reset Output Pin (RSTOUT#)

The reset output pin (RSTOUT#) outputs Low level upon occurrence of reset when the input level of the RES# pin is
Low. It also outputs Low level upon occurrence of an ECM reset or software reset.

If the RES# pin remains Low for a specified time period and then changes to high, the reset output remains Low for 500
us (Typ.) and then changes to High. Similarly, when an ECM reset or software reset occurs, the reset output remains Low
for 500 us (Typ.) and then changes to High.

6.3.6 Noise Cancellation for Reset Input

Noise cancellation using analog delay is applied to the RES# pin. This can eliminate noises within 100 ns (Min.).
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6.4 Usage Note

6.4.1 Connection of Reset Output Pin (RSTOUT#)

The low level is output for a specified period of time on RSTOUT# after de-assertion of the signal on the RES# pin. This
means that RSTOUT# should not be directly connected as a reset signal for a flash memory to be used in booting the LSI
chip. Otherwise, release of the LSI chip itself from the reset state may precede that for the flash memory.

However, using RSTOUT# as the reset signal for external device is still possible as long as the timing requirement
imposed by the output on the RSTOUT# pin is satisfied.

For details, see section 6.3.5, Reset Output Pin (RSTOUT#).
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7. Clock Generation Circuit

7.1 Overview

This LSI incorporates a clock generation circuit.
Table 7.1 lists the specifications of the clock generation circuit. Figure 7.1 shows a block diagram of the clock
generation circuit.

Table 7.1 Specifications of Clock Generation Circuit
Item Specifications
Main clock oscillator Resonator frequency: 25 MHz

Connectable resonator or additional circuit: Ceramic resonator, crystal resonator
Connection pin: EXTAL, XTAL

Oscillation stop detection function: When an oscillation stop is detected with the main clock, the system
clock source is switched to LOCO.

PLLO circuit Input clock source: Main clock oscillator

Input frequency: 25 MHz

Frequency multiplication ratio: 48 multiplication

Output clock frequency of the PLLO circuit: 1200 MHz

Oscillation abnormality detection function: When the CLMAO detects an abnormality in oscillation of the
PLLO, the system clock source is switched to main clock.

PLL1 circuit Input clock source: PLLO clock divided by 80

Input frequency: 15 MHz

Frequency multiplication ratio: 80

Output clock frequency of the PLL1 circuit: 1200 MHz

Oscillation abnormality detection function: When the CLMA1 detects an abnormality in oscillation of the
PLL1, the system clock source is switched to main clock.

Low-speed on-chip oscillator  Oscillation frequency: 240 kHz

(LOCO) Oscillation abnormality detection function: The CLMA2 can detect an abnormality in oscillation of the
LOCO.
External clock input (TCK) Input frequency: 50 MHz (max.)
for JTAG
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Table 7.2 Specifications of Clock Generation Circuit (Internal Clock)

Item Clock Source Supplied to Frequency

CPU clock (CPUCLK) Selected from frequency-dividing CPU (Cortex-R4) 150 MHz
clocks for PLLO or PLL1

System clock (ICLK) Selected from frequency-dividing DMAC, interrupt controller 150 MHz
clocks for PLLO or PLL1

High-speed peripheral module  Selected from frequency-dividing Peripheral module 150 MHz

clock (PCLKA) clocks for PLLO or PLL1

Low-speed peripheral module  Selected from frequency-dividing Peripheral module 75 MHz

clock (PCLKB) clocks for PLLO or PLL1

Low-speed peripheral module  Frequency-dividing clock for PLLO Peripheral modules (CRC, ECM, ELC, 75 MHz

clock (PCLKD) CMT, CMTW, and RIICa)

Low-speed peripheral module  Frequency-dividing clock for PLLO Peripheral module (WDTA) Up to 75 MHz

clock (PCLKE)

High-speed serial clock Frequency-dividing clock for PLLO RSPIla, SCIFA 150 MHz,

(SERICLK) 120 MHz

USB clock M (USBMCLK) Frequency-dividing clock for PLLO USB PHY 50 MHz

USB clock P (USBPCLK) Frequency-dividing clock for PLLO USB 30 MHz

Ethernet clock A (ETCLKA) Frequency-dividing clock for PLLO EtherCAT 100 MHz

Ethernet clock D (ETCLKD) Frequency-dividing clock for PLLO MDIO controller (MDC_CLK) Up to 12.5 MHz

Ethernet clock E (ETCLKE) Main clock Ethernet PHY 25 MHz

Ethernet clock F (ETCLKF) Frequency-dividing clock for PLLO EtherCAT 25 MHz

Clock A for RSCAN Frequency-dividing clock for PLLO RSCAN 24 MHz

(CANCLKA)

Clock B for RSCAN Main clock RSCAN 25 MHz

(CANCLKB)

CLMAnN sampling clock Main clock divided by 2 CLMAO, CLMA1 12.5 MHz

(CLMAMCLKA) (n =1 or 0)

CLMA2 sampling clock Main clock divided by 256 CLMA2 97.6 kHz

(CLMAMCLKB)

CLMA2 monitor clock LOCO CLMA2 240 kHz

(CLMALCLK)

CLMAO monitor clock PLLO clock divided by 16 CLMAO 75 MHz

(CLMAPLCLKO)

CLMA1 monitor clock PLL1 clock divided by 16 CLMA1 75 MHz

(CLMAPLCLK1)

IWDT clock (IWDTCLK) LOCO clock divided by 2 IWDT 120 kHz

ECM clock LOCO ECM 240 kHz

(ECMCKL)

JTAG clock (JTAGTCK) TCK JTAG Up to 50 MHz

Trace interface clock (TCLK)  Selected from frequency-dividing CoreSight TPIU 75 MHz

clocks for PLLO or PLL1
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To Cortex-R4
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Figure 7.1 Block Diagram of Clock Generation Circuit
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Table 7.3 shows the input/output pins of the clock generation circuit.

Table 7.3 Pin Configuration of Clock Generation Circuit
Pin Name /10 Description
XTAL Output These pins are used to connect a crystal resonator.
EXTAL Input
TCK Input This pin is used to input the clock for the JTAG.
CLKOUT25M0 Output This pin is used to supply EtherPHYO with the main clock (25 MHz) or frequency-dividing
clock of PLLO (50 MHz).
CLKOUT25M1 Output This pin is used to supply EtherPHY1 with the main clock (25 MHz) or frequency-dividing

clock of PLLO (50 MHz).
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7.2

Register Descriptions

The registers related to the clock generation circuit can be write-protected. To write to the registers, specify bit 0 of the
Protect Register (PRCR) to cancel the write protection. For details, see section 11, Register Write Protection

Function.

7.2.1

System Clock Control Register (SCKCR)

The SCKCR register is used to select the frequency for each of the trace interface clock (TCLK), high-speed serial clock
(SERICLK), Ethernet clock (ETCLKD), and peripheral module clock (PCLKE).

Address(es): AO0B 0020h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16
SERIC
— — — — — — — — — — — | TCLK | — — — A
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
ETCKD[1:0] — — — — — — — — PCKE[1:0] — — — —
Value after reset: 0 I 0 0 0 0 0 0 1 0 0 0 I 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b3tob0 — Reserved These bits are read as 0. R/W
The write value should be 0.
b5, b4 PCKE[1:0] Peripheral Module Clock E (PCLKE) Select the low-speed peripheral module clock PCLKE R/W
Select supplied to the WDTA.
00: 75 MHz
01: 37.5 MHz
10: 18.75 MHz
Settings other than above are prohibited.
b7tob6 — Reserved These bits are read as 0. R/W
The write value should be 0.
b8 — Reserved This bit is read as 1. R/W
The write value should be 1.
b13-b9 — Reserved Thes bits are read as 0. R/W
The write value should be 0.
b15,b14 ETCKDI[1:0]  Ethernet Clock D (ETCLKD) Select Select the Ethernet clock ETCLKD (MDIO controller) R/W
supplied to Ethernet MAC.
00: 12.5 MHz
01: 6.25 MHz
10: 3.125 MHz
11: 1.563 MHz
b16 SERICK High-Speed Serial Clock (SERICLK) Selects the high-speed serial clock SERICLK supplied R/W
Select to RSPla and SCIFA.
0: 150 MHz
1: 120 MHz
b19 to — Reserved These bits are read as 0. R/W
b17 The write value should be 0.
b20 TCLK Trace interface clock (TCLK) Selects the clock supplied to the trace I/F clock TCLK R/W
(CoreSight TPIU).
0: Setting prohibited
1: 75 MHz
b31 to — Reserved These bits are read as 0. R/W
b21 The write value should be 0.
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71.2.2

System Clock Control Register 2 (SCKCR2)

The SCKCR?2 register is used to select PLLO or PLL1 as the source of clocks supplied to the system clock.

Address(es): A00B 0024h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
_ _ _ _ _ _ _ _ _ _ _ _ _ _ __ |CKSEL
0
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 CKSELO System Clock Source Selects the source of the CPU clock (CPUCLK), system clock (ICLK), R/W
Select high-speed peripheral module clock (PCLKA), and low-speed
peripheral module clock (PCLKB).
Switching to a clock source which is not in operation is prohibited.
0: PLLO is selected.
1: PLL1 is selected.
b31tob1 — Reserved These bits are read as 0. R/W

The write value should be 0.
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7.2.3 PLL1 Control Register 2 (PLL1CR2)

The PLL1CR2 register is used to control operation of the PLL1 circuit.

Address(es): A00B 0038h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ PLL1
EN
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 PLL1EN PLL1 Operation Control Specifies whether to run or stop PLL1. R/W
0: PLL1 stops
1: PLL1 runs
If the PLL1EN bit is set to 1, 100 us of the PLL oscillation settling
time must be counted by using loop processing in the CPU or by a
timer. For details about the setting procedure of PLL1, see Figure
7.2.
b31tob1 — Reserved These bits are read as 0. The write value should be 0. R/W
Start
Set PLL1CR2.PLL1EN = 1.
(The PLL1 oscillation starts.)
Wait 100us
(PLL1 oscillation settling time)
Set SCKCR2.CKSELO = 1.
(The clock source is switched
from PLLO to PLL1.)
End
Figure 7.2 Setting Procedure of PLL1
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7.24 Low-Speed On-Chip Oscillator Control Register (LOCOCR)

LOCOCR is used to control operation of a low-speed on-chip oscillator.

Address(es): A00B 0040h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
— — — — — — — — — — — — — — — |LCSTP
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Bit Symbol Bit Name Description R/W
b0 LCSTP LOCO Stop Specify whether to run or stop the low-speed on-chip oscillator R/W
(LOCO).
0: Run
1: Stop
After setting this bit to run the LOCO, start using the LOCO
clock after the LOCO oscillation stabilization time (t_ ocowT)
has elapsed.
b31tob1 — Reserved These bits are read as 0. The write value should be 0. R/W

Note 1. To stop the LOCO and then run it again, wait at least the LOCO oscillation stabilization time (tLOCOWT) is elapsed after setting
the LCSTP bit to stop the LOCO, and then set the LCSTP bit to run the LOCO again.
To set the bit to stop the LOCO, make sure that the LOCO oscillation is stable.

Note 2. Writing of 1 to the LCSTP bit (stop the LOCO) is prohibited if the oscillation stop detection function is enabled by setting the

OSTDCR.OSTDE bit.
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7.2.5 Oscillation Stop Detection Control Register (OSTDCR)

The OSTDCR register is used to control the oscillation stop detection function of the main clock.

Address(es): A00B 004Ch

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
- — - - — - — — |osTDE| — - - - - - OSET DI
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 OSTDIE Oscillation Stop Detection  Enable or disable the oscillation stop detection interrupt (OSTDI). R/W
Interrupt Enable 0: Oscillation stop detection interrupt is disabled.
1: Oscillation stop detection interrupt is enabled.
b6 to b1 — Reserved These bits are read as 0. R/W
The write value should be 0.
b7 OSTDE Oscillation Stop Detection  Enable or disable the oscillation stop detection function. R/W
Function Enable If the oscillation stop detection function is enabled, the LCSTP bit of
the low-speed on-chip oscillator control register (LOCOCR) is also
set to 0, and the low-speed on-chip oscillator operation starts.*"
0: The oscillation stop detection function is disabled.
1: The oscillation stop detection function is enabled.
b31tob8 — Reserved These bits are read as 0. R/W

The write value should be 0.

Note 1. The low-speed on-chip oscillator cannot be stopped while the oscillation stop detection function is enabled (OSTDE bit = 1).
Writing 1 to the LOCOCR.LCSTP bit is ignored.
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7.3 Selecting Input to Main Clock Oscillator

Connect an oscillator to supply the clock signal to the main clock oscillator.

7.3.1 Connecting a Crystal Resonator

Figure 7.3 shows an example of connecting a crystal resonator.

A damping resistor Rd should be added, if necessary. Because the resistor values vary depending on the resonator and the
oscillation drive capability, use values recommended by the resonator manufacturer. If use of an external feedback
resistor (Rf) is directed by the resonator manufacturer, insert an Rf between EXTAL and XTAL by following the
instruction.

When connecting a resonator to supply the clock, the frequency of the resonator should be in the frequency range of the
resonator for the main clock oscillator described in Table 7.1.

Cui
EXTAL | }—77‘7
" T
| |
XTAL |4 pp, [
Ry C2
CL1=CL2=10pF
Figure 7.3 Example of Crystal Resonator Connection
Table 7.4 Damping Resistance (Reference Values)
Frequency (MHz) 25
Rd (Q) 2.2K
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Figure 7.4 shows an equivalent circuit of the crystal resonator. Use a crystal resonator that has the characteristics shown
in Table 7.5.

XTAL =— »— EXTAL

Figure 7.4 Equivalent Circuit of Crystal Resonator

Table 7.5 Crystal Resonator Characteristics (Reference Values)

Frequency (MHz) 25
Rg max (Q) 100
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7.4 Oscillation Stop Detection Function

7.41 Oscillation Stop Detection and Operation after Detection

The oscillation stop detection function detects the main clock oscillator stop and to supply LOCO clock pulses from the
low-speed on-chip oscillator as the system clock source instead of the main clock, PLLO clock, and PLL1 clock.

An oscillation stop detection interrupt request can be generated when an oscillation stop is detected.

This LSI detects a main clock oscillation stop when the input clock remains to be 0 or 1 for a certain period, for example,
due to a malfunction of the main clock oscillator (see Table 33.26, Oscillation Stop Detection Circuit
Characteristics, in section 33.6, Oscillation Stop Detection Timing).

When an oscillation stop is detected, clocks are switched to the LOCO clock.

After a reset is released, the oscillation stop detection function is disabled. To enable the oscillation stop detection
function, set the OSTDCR.OSTDE bit to 1.

The clocks that are switched to the LOCO clock by the oscillation stop detection are the PLLO clock, PLL1 clock, and
clock B for RSCAN (CANCLKB).

7.4.2 Oscillation Stop Detection Interrupt

An oscillation-stop detection interrupt (OSTDI) will be generated if the oscillation-stop detection interrupt enable bit
(OSTDCR.OSTDIE) is 1 (enabling interrupt generation on oscillation stop detection).

The oscillation stop detection interrupt is connected to the Error Control Module (ECM) as an error interrupt. Interrupts
are disabled in the initial state after a reset release. To use oscillation stop detection interrupts, select maskable or non-
maskable interrupt as the operation to be performed when the ECN detects an error interrupt. For details, see section 32,
Error Control Module (ECM).

7.5 PLL Oscillation Abnormality Detection Function

The PLL oscillation abnormality detection function detects an abnormality in oscillation of the PLLO or PLL1 by using
the clock monitor circuits (CLMAO and CLMA1) to monitor the frequency, and supplies the main clock instead of the
PLLO clock or PLL1 clock. For details about the CLMA, see section 8, Clock Monitor Circuit (CLMA).

7.6 Low-Speed On-Chip Oscillator Oscillation Abnormality Detection Function

The clock monitor circuit (CLMA?2) can be used to detect an abnormality in oscillation of the low-speed on-chip
oscillator. For details about the CLMA, see section 8, Clock Monitor Circuit (CLMA).

7.7 PLL Circuit

The PLL circuit has a function to multiply the frequency from the oscillator.

RO1UH0691EJ0150 Rev.1.50 ENESAS Page 147 of 1345
Jan. 31, 2022



EC-1 7. Clock Generation Circuit

7.8 Internal Clock

Clock sources of internal clock signals are the main clock, LOCO clock, PLLO clock, PLL1 clock, and the external clock
for JTAG. Eleven types of internal clocks listed below are produced from these sources.

(1) Operating clock of the CPU: CPU clock (CPUCLK)

(2) Operating clock of DMAC and interrupt controller: System clock (ICLK)

(3) Operating clocks of peripheral modules: Peripheral module clocks (PCLKA, PCLKB, PCLKD, and PCLKE)

(4) Operating clock for high-speed serial clock: High-speed serial clock (SERICLK)

(5) Operating clock for USB-PHY: USB clock M (USBMCLK)

(6) Operating clock for USB: USB clock P (USBPCLK)

(7) Operating clocks for Ethernet: Ethernet clocks (ETCLKA, ETCLKD, ETCLKE, and ETCLKF)

(8) Operating clock for the CLMA module: CLMA clocks (CLMAMCLKA, CLMAMCLKB, CLMALCLK,
CLMAPLCLKO, and CLMAPLCLK1)

(9) Operating clock for the IWDT module: IWDT-dedicated clock IWDTCLK)

(10) Operating clock for the JTAG module: JTAG clock (JTAGTCK)

(11) Operating clock for the trace interface: Trace interface clock (TCLK)

7.8.1 CPU Clock (CPUCLK)

The CPU clock (CPUCLK) is used as the operating clock of the CPU.

The operating frequency of the CPU is fixed to 150 MHz. It cannot be specified by the user.
7.8.2 System Clock (ICLK)

The system clock (ICLK) is used as the operating clock of DMAC and interrupt controller.
The frequency of ICLK is fixed to 150 MHz. It cannot be specified by the user.

7.8.3 High-Speed Peripheral Module Clock (PCLKA)
The high-speed peripheral module clock (PCLKA) is used as the operating clock for high-speed peripheral modules.
The frequency of PCLKA is fixed to 150 MHz. It cannot be specified by the user.

7.8.4 Low-Speed Peripheral Module Clock (PCLKB)

The low-speed peripheral module clock (PCLKB) is used as the operating clock for low-speed peripheral modules.
The frequency of PCLKB is fixed to 75 MHz. It cannot be specified by the user.

7.8.5 Low-Speed Peripheral Module Clocks (PCLKD and PCLKE)

The unmodulated low-speed peripheral module clocks (PCLKD and PCLKE) are operating clocks for use by low-speed
peripheral modules. The frequency of PCLKD is fixed to 75 MHz. It cannot be specified by the user. The frequency of
PCLKE is set by the SCKCR.PCKE[1:0] bits.

7.8.6 High-Speed Serial Clock (SERICLK)

The high-speed serial clock (SERICLK) is used as the operating clock for SCIFA and RSPIa.
The SERICLK operating frequency is specified by the SCKCR.SERICK bit.

7.8.7 USB Clock M (USBMCLK)

The USB M (USBMCLK) is used as the operating clock for USB PHY.
The frequency of USBMCLK is fixed to 50 MHz. It cannot be specified by the user.
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7.8.8 USB Clock P (USBPCLK)

The clock P (USBPCLK) is used as the operating clock for USB.
The frequency of USBPCLK is fixed to 30 MHz. It cannot be specified by the user.

7.8.9 Ethernet Clocks (ETCLKA, ETCLKD, ETCLKE, and ETCLKF)

Ethernet clocks (ETHCLKA, ETCLKD, ETCLKE, and ETCLKF) are the operating clocks for use with EtherCAT.
The ETCLKD operating frequency is specified by the SCKCR.ETCKD[1:0] bits.
Frequencies of the Ethernet clocks other than ETCLKD is fixed. They cannot be specified by the user.

7.8.10 CLMA Clocks (CLMAMCLKA, CLMAMCLKB, CLMALCLK, CLMAPLCLKO, and
CLMAPLCLK1)

CLMA clocks (CLMAMCLKA, CLMAMCLKB, CLMALCLK, CLMAPLCLKO, and CLMAPLCLK1) are used as the
operating clock for the CLMA module.

CLMAMCLKA and CLMAMCLKB are obtained by frequency-dividing the main clock.

CMLAMCILK is generated by internal oscillation of the low-speed on-chip oscillator.

CMLAPLCLKO and CLMAPLCLKI1 are obtained by frequency-dividing the clocks which are generated by internal
oscillation of PLLO and PLL1 circuits.

7.8.11 IWDT Clock (IWDTCLK)

The IWDT clock IWDTCLK) is used as the operating clock for the IWDT module.
IWDTCLK is a 1/2 clock internally generated by the low-speed on-chip oscillator.

7.812  ECM Clock (ECMCLK)

The ECM clock (ECMCLK) is used as the delay counter operating clock for the ECM module.
ECMCLK is generated by internal oscillation of the low-speed on-chip oscillator.

7.8.13 JTAG Clock

The JTAG-dedicated clock (JTAGTCK) is the operating clock for the JTAG.
JTAGTCK is generated by the external clock for JTAG (TCK).

7.8.14 Trace Interface Clock (TCLK)

The trace interface clock (TCLK) is used as the operating clock for the trace interface within CoreSight.

This clock is obtained by frequency-dividing the clock which is generated by internal oscillation within the PLLO or
PLLI circuit.

This clock divided by two is output from the LSI as the trace clock for on-chip debugger (TRACECLK).
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7.9 Usage Notes

7.9.1 Notes on Clock Generation Circuit

(1) Note that the operating frequency of the high-speed serial clock (SERICLK) that is supplied to the modules based
on the SCKCR register settings varies before and after the frequency is changed.

(2) Do not change the PCLKE clock frequency after the WDTA counting started. To start the WDTA counting after the
clock frequency is changed, confirm that the change to the frequency has been completed before you start the
WDTA counting.

(3) Do not change the ETCLKD clock frequency while the MDIO controller is operating. To cancel the module-stop
state after the clock frequency is changed, confirm that the change to the frequency has been completed before you
cancel the module-stop state.

(4) Do not change the SERICLK clock frequency while the RSPIa (channels 0 and 1) or SCIFA (channels 0 to 4) is
operating. To cancel the module-stop state after the clock frequency is changed, confirm that the change to the
frequency has been completed before you cancel the module-stop state.

(5) In order to secure the processing after the clock frequency is changed, modify the pertinent clock control register to
change the frequency, and then perform a dummy read of the register at least three times. Then perform the
subsequent processing.

7.9.2 Notes on Resonator

Since various resonator characteristics relate closely to the user's board design, adequate evaluation is required on the
user side before use, referencing the resonator connection example shown in this section. The circuit constants for the
resonator depend on the resonator to be used and the stray capacitance of the mounting circuit. Therefore, the circuit
constants should be determined in full consultation with the resonator manufacturer. The voltage to be applied between
the resonator pins must be within the absolute maximum rating.

7.9.3 Notes on Designing the Board

When using a crystal resonator, place the resonator and its load capacitors as close to the XTAL and EXTAL pins as
possible. Other signal lines should be routed away from the oscillation circuit as shown in Figure 7.5. This prevents
electromagnetic induction from interfering with correct oscillation.

Prohibited — Signal A Signal B

This LSI
i | | XTAL
| | EXTAL

-0+

Figure 7.5 Notes on Board Design for Oscillation Circuit
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8. Clock Monitor Circuit (CLMA)

A clock monitor circuit (CLMAn) (n = 2 to 0) detects a frequency error in PLLO output, PLL1 output, or low-speed on-
chip oscillator (LOCO) output, and then sends an error signal.

8.1 Overview

CLMAn (n = 2 to 0) can detect a frequency error in PLLO output, PLL1 output, or on-chip oscillator (LOCO) output.
During 16 cycles of the sampling clock, it counts the rising edges of the monitoring clock (PLLO output, PLL1 output,
and a frequency dividing clock LOCO output), and then compares the counter value with the compare register.

When CLMAn (n = 2 to 0) detects an error, it sends an error signal to the error control module (ECM). Besides, it
switches the clock to supply the main clock instead of PLLO or PLL1 output when it detects an error in PLLO or PLL1
output.

For details on error signals, see section 32, Error Control Module (ECM).

Table 8.1 Specifications of CLMAnN (n =2 to 0)

Item Specifications

Monitoring clock The following monitoring clock frequency errors can be detected:
e PLLO output clock divided by 16 (CLMAPLCLKO, which is to be supplied to CLMAOQ): 75 MHz
e PLL1 output clock divided by 16 (CLMAPLCLK1, which is to be supplied to CLMA1): 75 MHz
e Low-speed on-chip oscillator (LOCO) output clock (CLMALCLK, which is to be supplied to CLMA2): 240
kHz

Sampling clock The following clock frequency errors are monitored as the sampling clock:
¢ Clock which equals to the main clock frequency divided by two (CLMAMCLKA, which is to be supplied to
CLMAOQ): 12.5 MHz
o Clock which equals to the main clock frequency divided by two (CLMAMCLKA, which is to be supplied to
CLMA1): 12.5 MHz
e Clock which equals to the main clock frequency divided by 256 (CLMAMCLKB, which is to be supplied to
CLMA2): 97.66 kHz

Error signal output When CLMAN detects a frequency error, it sends an error signal to the error control module (ECM).
e CLMAO oscillator-stopped detection error signal
e CLMA1 oscillator-stopped detection error signal
o CLMA2 oscillator-stopped detection error signal

Clock switching function ~ When an error is detected in PLLO or PLL1 output, switches the clock to supply the main clock instead of
when an error occurs PLLO or PLL1 output.
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Figure 8.1 is a block diagram of CLMAn (n =2 to 0).

¢ Internal bus 0
| CLMANCTLO |
[ cLmAncMPH
/
Sampling clock 4’| Timing control circuit |
CLMAMCLKA*!
CLMAMCLKB* Upper limit
Y Y
Frequency error Output )
Monitoring cIock4>| 12-bit counter |—>|EtCI|—> con{)rol > Error output signal
CLMAPLCLKO0*? ]
CLMAPLCLK1**
CLMALCLK*® Lower limit
CLMANCMPL
Internal bus

Note 1. Main clock frequency divided by 2 to be supplied to CLMAO and CLMA1
Note 2. Main clock frequency divided by 256 to be supplied to CLMA2

Note 3. PLLO output clock divided by 16 to be supplied to CLMAO

Note 4. PLL1 output clock divided by 16 to be supplied to CLMA1

Note 5. Low-speed on-chip oscillator (LOCO) output clock to be supplied to CLMA2

Figure 8.1 Block Diagram of CLMAN (n =2 to 0)
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8.2 Register Descriptions

8.2.1 CLMAnN Control Registers 0 (CLMANCTLO) (n =2 to 0)

The CLMANnCTLO registers control operation of clock monitor circuit CLMAn.
Writing to these registers is protected by a specific command sequence. For details, see section 8.3.1, CLMAn
Operation, (1) Enabling operations.

Address(es): CLMAOCTLO: A009 0000h
CLMA1CTLO: A009 0020h
CLMA2CTLO: A009 0040h

b7 b6 b5 b4 b3 b2 b1 b0

— — _ _ _ _ __ |CLMAn
CLME
Value after reset: 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 CLMANCLME Clock Monitor Enable n Enables or disables operation of clock monitor circuit R/W

CLMAN (n =2 to 0).
0: Disables CLMAnN operation.
1: Enables CLMAnN operation.

b7tob1 — Reserved These bits are always read as 0. The write value R/(W)
should be 0.

Note 1. Once the CLMANCLME bit is set to 1, it cannot be cleared by any operation other than reset.
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8.2.2 CLMAnN Compare Registers L (CLMANCMPL) (n =2 to 0)

The CLMAnCMPL registers set the lower limit for comparing frequency domains.
Values can be written to these registers when the CLMAnCLME bit is set to 0. When the CLMAnCLME bit is set to 1,

writing to these registers has no effect.

Address(es): CLMAOCMPL: A009 0008h
CLMA1CMPL: A009 0028h
CLMA2CMPL: A009 0048h

b15 b14 b13 b12 b11 b10 b9

b8 b7 b6 b5 b4 b3 b2 b1 b0

CLMANCMPL[11:0]

Value after reset: 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 1

Bit Symbol Bit Name

Descriptions R/W

b11to b0 CLMANCMPL Clock Monitor Compare L
[11:0]

Specify the lower-limit threshold for the frequency R/W
domain.*1
o For details, see section 8.3.2, (2) Method of
calculating threshold values,
CLMANCMPL.CLMANCMPL[11:0] and
CLMANCMPH.CLMANCMPHI[11:0].
Recommended value:
foLmMATMON (min) / feLMATSMP (max) % 16 — 1
feLmaTmon: Monitoring clock frequency
feLmaTsmp: Sampling clock frequency
o Minimum value: 0001h

b15 to — Reserved
b12

These bits are always read as 0. The write value R/(W)
should be 0.

Note 1. To set the CLMANCMPL registers, the following conditions must be met:

- 1< CLMAnCMPL
- CLMANCMPL + 3 £ CLMANCMPH
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8.2.3

CLMAnN Compare Registers H (CLMANCMPH) (n = 2 to 0)

The CLMAnCMPH registers set the upper limit for comparing frequency domains.
Values can be written to the CLMAnCMPH registers when the CLMAnCLME bit is set to 0. When the CLMAnCLME

bit is set to 1, writing to these registers has no effect.

Address(es): CLMAOCMPH: A009 000Ch
CLMA1CMPH: A009 002Ch
CLMA2CMPH: A009 004Ch

b15 b14 b13 b12 b11

b8 b7 b6 b5 b4 b3 b2 b1 b0

CLMANCMPH[11:0]

Value after reset: 0 0 0 0 0 0 1

1 1 1 1 1 1 1 1 1

Bit Symbol Bit Name

Description R/W

b11tob0 CLMANCMP  Clock Monitor Compare H

H[11:0]

Specify the upper-limit threshold for the frequency R/W

domain*1.

o For details, see section 8.3.2, (2) Method of
calculating threshold values,
CLMANCMPL.CLMANCMPL[11:0] and
CLMANCMPH.CLMANCMPH[11:0].
Recommended value:
feLMATMON (max)/ feLmATSMP (min) % 16 + 1

foLmaTmon: Monitoring clock frequency
fcLmaTsmp: Sampling clock frequency

e Minimum value: CLMANCMPL+0003h

b15 to — Reserved

b12

These bits are always read as 0. The write value should R/(W)
be 0.

Note 1. To set the CLMANCMPH registers, the following conditions must be met:

- 1< CLMANCMPL
- CLMAnCMPL + 3 = CLMAnCMPH

8.2.4

CLMAnN Command Registers (CLMANPCMD) (n =2 to 0)

The CLMAnPCMD registers control writing to the protected registers.
For details, see section 8.3.1, CLMAn Operation, (1) Enabling operations.

Address(es): CLMAOPCMD: A009 0010h
CLMA1PCMD: A009 0030h
CLMA2PCMD: A009 0050h

b7 b6 b5 b4 b3 b2 b1 b0
CLMANPR[7:0]
Value after reset: 1 I 1 I 1 I 1 I 1 I 1 I 1 1
Bit Symbol Bit Name Description R/W
b7tob0  CLMANPR CLMAnN Protect Key Code Write a specific command sequence. w
[7:0]
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8.2.5 CLMAnN Protection Status Registers (CLMANPS) (n =2 to 0)

The CLMAnNPS registers indicate whether writing to the protected register is performed correctly. If writing is not
performed correctly, a protection error occurs, and the CLMAnPS.CLMAnPRERR bit is set to 1.
For details, see section 8.3.1, CLMAn Operation, (1) Enabling operations.

Address(es): CLMAOPS: A009 0014h
CLMA1PS: A009 0034h
CLMA2PS: A009 0054h

b7 b6 b5 b4 b3 b2 b1 b0
— _ _ _ _ _ __ |CLMAn
PRERR
Value after reset: 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 CLMANPRERR CLMAnN Error 0: No protection error occurs. R
1: A protection error occurred.
b7tob1 — Reserved These bits are always read as 0. R
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8.3 Operation
8.3.1 CLMAnN Operation

(1) Enabling operations
Setting the CLMAnCTL0.CLMAnCLME bit to 1 starts monitoring the monitoring clock (PLLO output divided by 16,
PLL1 output divided by 16, and LOCO output) by using clock monitor circuit CLMAn (n = 2 to 0) output. To write 1 in
the CLMAnCTL0.CLMAnCLME bit, follow the following command sequence:
1. Write ASh to the CLMAnPCMD register.
2. Writing to CLMAnCTLO is performed by the following sequence:
- Write the target setting value (01h).
- Write the reversed value of the target (FEh).
- Write the target value (01h) again.
3. Read CLMAnCTLO.
When the value of CLMAnCTLO shows 01h, the operation of CLMAn is enabled.
If it shows another value, check the value of CLMAn protection status register (CLMAnPS).
When CLMANPS = 01h, the command sequence is not performed correctly. Execute the sequence again from step 1 to
perform writing.

(2) Stopping operations

When a monitoring clock stops due to register operation, the corresponding clock monitor circuit (CLMAn) is disabled
automatically. After that, when the monitoring clock starts oscillating again and stabilizes, the clock monitor circuit
(CLMAn) resumes operation.
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8.3.2 Detecting Error Clock Frequency

(1) Detection Method

1. During 16 cycles of the sampling clock, CLMAn counts the rising edge of the monitoring clock (PLLO output
divided by 16, PLL1 output divided by 16, and LOCO output), and compares the counter value with the set
threshold (n =2 to 0).

- CLMAnCMPL.CLMAnCMPL[11:0] set the lower-limit threshold of the frequency domain.
- CLMAnCMPH.CLMAnCMPH][11:0] set the upper-limit threshold of the frequency domain.

2. If the monitoring clock stops, or shows a value lower than the expected frequency, the counter value shows a value
lower than the setting of CLMAnCMPL.CLMAnCMPL[11:0].

3. If the monitoring clock shows a value higher than the expected frequency, the counter value shows a value higher
than the setting of CLMAnCMPH.CLMAnCMPH[11:0].

13 14 15 16

Samping clock _lm_ﬂ_ﬂ_ﬁeﬂ_ﬂjw UL UL
Monitoring clock mﬂ_ﬂ_ﬂﬂ_ﬂ_mm &Mﬂﬂ_ﬂmme j

|
l
|
CLMANCMPH.CLMANCMPH[11:0] : :
| |
|
|
|

CLMANCMPL.CLMANCMPL[11:0]

\

Counter | — 83 | | |
I
Normal Error detection
(The counter value is within the (The counter value goes below
expected frequency range.) the frequency lower limit.)
Figure 8.2 Example When the Monitoring Clock Shows a Value Lower Than the Expected Frequency

13 14 15 16

Sampling clock —HMM 82M8
Monitoring clock m_ﬂ_ﬂ_ﬂﬂﬂ_m“m 28 ﬂﬂﬂ_ﬂ_ﬂﬂ_mm 2

| | | |
| | 1
CLMANCMPH.CLMANCMPH[11:0] — T : T
| | |
| | 0 |
| | |
| ! |
| |
I

CLMANCMPL.CLMANCMPL[11:0]
|
Counter / —

Normal Error detection

(The counter value is within the (The counter value exceeds

expected frequency range.) the frequency upper limit.)
Figure 8.3 Example When the Monitoring Clock Shows a Value Higher Than the Expected Frequency

Note 1. No error is detected if the monitoring clock frequency changes within a sampling interval, and it stays within a
valid counter value eventually. A monitoring clock error is detected after a sampling interval (16 cycles of the
sampling clock).
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(2) Method of calculating threshold values, CLMAnCMPL.CLMANCMPL[11:0] and
CLMANCMPH.CLMANCMPH][11:0]

For compare registers CLMAnCMPL and CLMAnCMPH, set the minimum and maximum values of the number of
cycles (the number of rising edges) for the monitoring clock which is assumed to be normal within 16 cycles of the
sampling clock (main clock frequency dividing clock).

fermaTsmp indicates the sampling clock frequency, fo maTMmon 1ndicates the monitoring clock frequency, and N
indicates the number of cycles (rising edges) of the monitoring clock, which is expected within 16 cycles of the sampling
clock.

16 N

fCLMATSMP fCLMATMON

f
CLMATMON %16
fCLMATSMP

Considering allowable frequency deviations for the monitoring clock and the sampling clock, use the following formula
to calculate the threshold:

Lower-limit threshold = Nmin
fCLMATMON(min) %16 -1
fCLMATSMP(maX)

Upper-limit threshold = Nmax

feLMATMON (max) <16+ 1

fCLMATSMP(min)

Note:  Set the threshold within the following range:
CLMANCMPL = 0001y
CLMANCMPH = CLMAnCMPL + 0003y
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Example: For CLMAO

For example, when the sampling clock equals to the main clock frequency divided by two, f-1 pmaTsmp = 12.5 MHz
(£5%), or the monitoring clock equals to PLLO output divided by 16, fo; matmon = 75 MHz (£5%), the recommended
threshold is calculated as follows:

Nmin = fCLMATMON(min) /fCLMATSMp(maX) = 71.25/13.125x 16 -1
= 85.86
CLMAnCMPL = 86 =0056h
Nmax = fCLMATMON(maX) / fCLMATSMp(min) = 78.75/11.875x 16 + 1

= 107.11

CLMANCMPH 107 = 006Bh

8.3.3 Detecting Error Clock Frequency

When the monitoring clock frequency (PLLO output divided by 16, PLL1 output divided by 16, and LOCO output) is
higher than the upper-limit threshold, or lower than the lower-limit threshold, any of the following signals is sent to the
error control module (ECM):

e CLMAO oscillator-stopped detection error signal
e CLMALI oscillator-stopped detection error signal
e CLMAZ2 oscillator-stopped detection error signal

For details on error signals, see section 32, Error Control Module (ECM).

8.4 Notes on Using CLMAN

Do not use a clock for which CLMAn detected an error. If you use the clock, operation of the device is not guaranteed.
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9. Low-Power Consumption Function

9.1 Overview

This LSI has several functions for reducing power consumption, including the Cortex-R4 standby function and the

module stop function that stops functions independently for each peripheral module. Power consumption by using clock
control such as CLKOUT25Mn output control (n = 1, 0) is also possible.
Table 9.1 lists the specifications of low power consumption functions. Table 9.2 describes how to stop each peripheral

module and exit the stop state.

Table 9.1 Specifications of Low Power Consumption Function

Item

Specifications

Low power consumption mode

Standby mode (Cortex-R4)

Module-stop function

Functions can be stopped independently for each peripheral module.

CLKOUT25Mn (n = 1, 0) output control function

CLKOUT25Mn (n = 1, 0) clock output or stop (held at the low level) can be selected.

Table 9.2 Stopping Peripheral Modules and Exiting Module-Stop State (1/2)

Module How to Stop Operation and Exit the Stop State Initial State*1
Cortex-R4 Stop condition: Execution of the Wait For Interrupt (WFI)  Operating
instruction
Condition for release from the stop-state: Interrupt
Internal bus Always operating Operating

Tightly Coupled Memory (ATCM or
BTCM)

Operate only during access

Operate only during access

Interrupt controller Operation is always enabled. Operating

Error control module (ECM) Operation is always enabled. Operating

Compare match timer (CMT) Set the control register to enter or exit the module-stop ~ Stop
state.

Compare match timer W (CMTW) Set the control register to enter or exit the module-stop  Stop
state.

EtherCAT slave controller (ESC) Set the control register to exit the module-stop state.*2 Stop

MDIO controller Set the control register to exit the module-stop state.*2 Stop

Serial peripheral interface (RSPIa) Set the control register to enter or exit the module-stop ~ Stop
state.

Serial communication interface with FIFO  Set the control register to enter or exit the module-stop ~ Stop

(SCIFA) state.

12C bus interface (RIICa) Set the control register to enter or exit the module-stop  Stop
state.

CAN module (RSCAN) Set the control register to enter or exit the module-stop ~ Stop
state.

Clock monitor circuit (CLMA) Set the control register to enter or exit the module-stop ~ Stop
state.

CRC operation part (CRC) Set the control register to enter or exit the module-stop ~ Stop
state.

SPI multi /0 bus controller (SPIBSC) Set the control register to enter or exit the module-stop ~ Stop*3
state.

Event link controller (ELC) Set the control register to enter or exit the module-stop ~ Stop
state.

USB Set the control register to stop the module or exit the Stop
module stop state.

Direct memory access controller (DMAC)  Set the control register to stop the module or exit the Operating
module stop state.

1/0 port Operation is always enabled. Operating
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Table 9.2 Stopping Peripheral Modules and Exiting Module-Stop State (2/2)

Module How to Stop Operation and Exit the Stop State Initial State*1

CoreSight Set the control register to stop the module or exit the Operating
module stop state.

Watchdog timer (WDTA) Operation is always enabled. Operating

Independent watchdog timer (IWDTa) Operation is always enabled. Operating

Note 1. Each module is returned to the initial state by means of the RES# pin reset, error control module (ECM) reset, or software reset.
Note 2. This module cannot be stopped by specifying the control register. For details, see section 9.2.2, Module Stop Control Register B

(MSTPCRB).

Note 3. The state of the SPI multi I/O bus controller (SPIBSC) after booting processvaries depending on the operation mode that is

selected after release from the reset state. For details, see section 3, Operating Modes.
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9.2 Register Descriptions

The registers are applicable to the register write protection function. For writing these registers, clear write protection for
the target register by setting b1 of the Protect Register (PRCR). For details, see section 11, Register Write Protection
Function.

9.2.1 Module Stop Control Register A (MSTPCRA)

The MSTPCRA register controls the module stop state.
For release from the module-stop state, see section 9.3.1, Module-Stop Function.

Address(es): A00B 0300h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

MSTP | MSTP | MSTP | MSTP | MSTP
CRA4 | CRA3 | CRA2 | CRA1 | CRAO

Value after reset: 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1
Bit Symbol Bit Name Description R/W
b0 MSTPCRAO CMTW Unit 1 Module Stop Target module: CMTW unit 1 R/W

0: Release from the module-stop state
1: Transition to the module stop state is made

b1 MSTPCRA1  CMTW Unit 0 Module Stop Target module: CMTW unit 0 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made

b2 MSTPCRA2  CMT Unit 2 Module Stop Target module: CMT unit 2 R/W

0: Release from the module-stop state
1: Transition to the module stop state is made

b3 MSTPCRA3  CMT Unit 1 Module Stop Target module: CMT unit 1 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made

b4 MSTPCRA4  CMT Unit 0 Module Stop Target module: CMT unit 0 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made

b9tob5 — Reserved These bits are read as 1. The write value should be 1. R/W
b10 — Reserved This bit is read as 0. The write value should be 0. R/wW
b11 — Reserved This bit is read as 1. The write value should be 1. R/wW
b31 to — Reserved These bits are read as 0. The write value should be 0.  R/W
b12
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9.2.2

Module Stop Control Register B (MSTPCRB)

The MSTPCRB register controls the module stop state.
For release from the module-stop state, see section 9.3.1, Module-Stop Function.

Address(es): AO0B 0304h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16
— — —_ _ — _ _ _ _ _ _ _ |MSTPC|MSTPC| __ |MSTPC
RB19 | RB18 RB16
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
MSTP | __ | MSTP |[MSTPC| __ _ | MSTP | MSTP | MSTP | MSTP | MSTP | __ _ | mMSTP|MSTP| _
CRB15 CRB13| RB12 CRB9 | CRB8 | CRB7 | CRB6 | CRB5 CRB2 | CRB1
Value after reset: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
Bit Symbol Bit Name Description R/W
b0 — Reserved This bit is read as 0. The write value should be 0. R/W
b1 MSTPCRB1 RSCAN Module Stop Target module: RSCAN R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b2 MSTPCRB2 RIICa Channel 1 Module Stop Target module: RIICa channel 1 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b4, b3 — Reserved These bits are read as 1. R/W
The write value should be 1.
b5 MSTPCRB5 SCIFA Channel 4 Module Stop Target module: SCIFA channel 4 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b6 MSTPCRB6 SCIFA Channel 3 Module Stop Target module: SCIFA channel 3 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b7 MSTPCRB7 SCIFA Channel 2 Module Stop Target module: SCIFA channel 2 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b8 MSTPCRB8 SCIFA Channel 1 Module Stop Target module: SCIFA channel 1 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b9 MSTPCRB9 SCIFA Channel 0 Module Stop Target module: SCIFA channel 0 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b11,b10 — Reserved These bits are read as 1. R/W
The write value should be 1.
b12 MSTPCRB12 RSPla Channel 1 Module Stop Target module: RSPla channel 1 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b13 MSTPCRB13 RSPla Channel 0 Module Stop Target module: RSPIa channel 0 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b14 — Reserved This bit is read as 1. The write value should be 1. R/W
b15*1 MSTPCRB15 ESC Module Stop Target module: ESC R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b16*1 MSTPCRB16 MDIO Controller Module Stop Target module: MDIO controller R/W

0: Release from the module-stop state
1: Transition to the module stop state is made
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Bit Symbol Bit Name Description R/W
b17 — Reserved This bit is read as 0. R/W

The write value should be 0.
b18*1 MSTPCRB18 MDIO Contoller Module Stop Target module: MDIO controller R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b19*1 MSTPCRB19 CLKOUT25Mn (Ether PHY Clock  0: Clock output from the CLKOUT25Mn pin is permitted R/W
Output) Stop (n =1, 0) 1: Clock output from the CLKOUT25Mn pin is stopped
(held at low level)
b31 to — Reserved These bits are read as 0. The write value should be 0. R/W
b20
Note 1. EtherCAT-related functions are stopped in the initial state. To use the functions, specify the MSTPCRB.MSTPCRB15,

MSTPCRB16, MSTPCRB18, and MSTPCRB19 bits for releasing the module from the module-stop state. Note, however, that
once the modules have been released from the module-stop state, they cannnot be set to the module-stop state again.
Operation is not guaranteed after release from the module-stop state is initiated the second time. After the modules are returned
to the initial state (stop state) by a reset, they can be released from the module-stop state again. In addition, the MSTPCRB16
and MSTPCRB18 bits need to be set to 0 when the module-stop state of the MDIO controller is released.
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9.2.3

Module Stop Control Register C (MSTPCRC)

The MSTPCRC register controls the module stop state.
For release from the module-stop state, see section 9.3.1, Module-Stop Function.

Address(es): AO0B 0308h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
_ MSTP | MSTP | MSTP | MSTP _ MSTP _ _ MSTP _ _ _ _ MSTP _
CRC14|CRC13|CRC12|CRC11 CRC9 CRC6 CRC1
Value after reset: 0 1 1 1 1 1 1*1 0 1 1 1 1 1 1 0
Bit Symbol Bit Name Description R/W
b0 — Reserved This bit is read as 0. R/W
The write value should be 0.
b1 MSTPCRC1 USB Module Stop Target module: USB R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b5tob2 — Reserved These bits are read as 1. R/W
The write value should be 1.
b6 MSTPCRC6 ELC Module Stop Target module: ELC R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b7 — Reserved This bit is read as 0. R/W
The write value should be 0.
b8 — Reserved This bit is read as 1. R/W
The write value should be 1.
b9 MSTPCRC9 SPIBSC Module Stop Target module: SPIBSC R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b10 — Reserved This bit is read as 1. R/W
The write value should be 1.
b11 MSTPCRC11 CRC Module Stop Target module: CRC R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b12 MSTPCRC12 CLMA Unit 2 Module Stop Target module: CLMA unit 2 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b13 MSTPCRC13 CLMA Unit 1 Module Stop Target module: CLMA unit 1 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b14 MSTPCRC14 CLMA Unit 0 Module Stop Target module: CLMA unit 0 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made
b31 to — Reserved These bits are read as 0. R/W
b15 The write value should be 0.

Note 1. The state of the SPI multi I/O bus controller (SPIBSC) after booting process varies depending on the settings in the loader
parameters. The initial value of this bit also varies. For details, see section 3.4.2, Parameters for the Loader.
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9.24 Module Stop Control Register E (MSTPCRE)

The MSTPCRE register controls the module stop state.
For release from the module-stop state, see section 9.3.1, Module-Stop Function.

Address(es): AO0B 0310h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

_ _ _ _ _ _ _ _ _ _ MSTP | MSTP _ _ _ _

CRE5 | CRE4

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Bit Symbol Bit Name Description R/W
b0 — Reserved This bit is read as 1. The write value should be 1. R/W
b3 to b1 — Reserved These bits are read as 0. The write value should be 0. R/W
b4 MSTPCRE4 DMAC Unit 1 Module Stop Target module: DMAC unit 1 R/W

0: Release from the module-stop state
1: Transition to the module stop state is made
b5 MSTPCRES DMAC Unit 0 Module Stop Target module: DMAC unit 0 R/W
0: Release from the module-stop state
1: Transition to the module stop state is made

b31tob6 — Reserved These bits are read as 0. R/W
The write value should be 0.

9.2.5 Module Stop Control Register F (MSTPCRF)

The MSTPCREF register controls the module stop state.
For release from the module-stop state, see section 9.3.1, Module-Stop Function.

Address(es): AOOB 0314h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ MSTP
CRFO
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 MSTPCRFO CoreSight Module Stop Target module: CoreSight R/W

0: Release from the module-stop state
1: Transition to the module stop state is made

b31tob1 — Reserved These bits are read as 0. R/W
The write value should be 0.
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9.3 Operation
9.3.1 Module-Stop Function

The module-stop function can stop operation of each module of on-chip peripheral functions.

When the MSTPmi bit (m = A to C, E, and F, i = 31 to 0) in the MSTPCRA to MSTPCRC, MSTPCRE, and MSTPCRF
registers is set to 1, the specified module stops operating and enters the module-stop state.

Clearing the MSTPmi bit (m = A to C, E, and F, i =31 to 0) to 0 leads to release from the module-stop state.

Follow the procedure given below when releasing any of the peripheral modules listed in Table 9.3 from the module-
stop state. This procedure is not required for peripheral modules not listed in Table 9.3. However, release from the
module-stop state should be in accord with the procedure for initialization described in the section for the given
peripheral module.

[Procedures]

(1) Clear the corresponding bit in the relevant module stop control register (MSTPCRm; m = A to C, E, F) then
immediately dummy-read the MSTPCRm register once.

(2) Dummy-read any register of the peripheral module which is being released from the module-stop state.
After that, all registers of that peripheral module will be accessible.

Remarks: The MPU having set the access control attribute for the peripheral I/O register region to ‘Strongly-ordered’ or ‘Device’ is
a prerequisite for the procedure.

<Example code>

volatile unsigned long dummy; /! Declared volatile to prevent optimization being applied
SYSTEM.MSTPCRA.BITMSTPCRAO = 0; /l Setting to release CMTW unit 1 from the module-stop state
dummy = SYSTEM.MSTPCRA.BIT.MSTPCRAUO); // Step 1: Dummy-read the MSTPCRm register.
dummy = CMTW1.CMWIOR.WORD; // Step 2: Dummy-read any register of CMTW unit 1.
CMTWI.CMWIOR.WORD = 0x81; /l The first setting for CMTW unit 1 (value is an example)

For details about the initial state after a release from the reset state, see Table 9.2, Stopping Peripheral Modules and
Exiting Module-Stop State.
Note:  Directly after a module is set to the module-stop state, writing might still be possible to the control register of that

module.
Table 9.3 Peripheral Functions Requiring the above Procedure for Release from the Module-Stop State (1/2)
Peripheral Functions Corresponding Module-Stop Control Register
CMTW unit 1 MSTPCRA register, MSTPCRAO bit
CMTW unit 0 MSTPCRA register, MSTPCRA1 bit
CMT unit 2 MSTPCRA register, MSTPCRA2 bit
CMT unit 1 MSTPCRA register, MSTPCRAS3 bit
CMT unit 0 MSTPCRA register, MSTPCRA4 bit
RSCAN MSTPCRB register, MSTPCRB1 bit

RIICa channel 1

MSTPCRB register, MSTPCRB?2 bit

SCIFA channel 4

MSTPCRB register, MSTPCRBS5 bit

SCIFA channel 3

MSTPCRB register, MSTPCRBG6 bit

SCIFA channel 2

MSTPCRB register, MSTPCRB?7 bit
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Table 9.3 Peripheral Functions Requiring the above Procedure for Release from the Module-Stop State (2 / 2)
Peripheral Functions Corresponding Module-Stop Control Register
SCIFA channel 1 MSTPCRB register, MSTPCRB8 bit
SCIFA channel 0 MSTPCRB register, MSTPCRB9 bit
RSPla channel 1 MSTPCRB register, MSTPCRB12 bit
RSPIa channel 0 MSTPCRB register, MSTPCRB13 bit
ELC MSTPCRC register, MSTPCRCS bit
SPIBSC MSTPCRC register, MSTPCRC9 bit
CRC MSTPCRC register, MSTPCRC11 bit
CLMA unit 2 MSTPCRC register, MSTPCRC12 bit
CLMA unit 1 MSTPCRC register, MSTPCRC13 bit
CLMA unit 0 MSTPCRC register, MSTPCRC14 bit
DMAC unit 1 MSTPCRE register, MSTPCRE4 bit
DMAC unit 0 MSTPCRE register, MSTPCRES5 bit

9.3.2 Cortex-R4 Standby Mode
9.3.2.1 Transition to Cortex-R4 Standby Mode

Cortex-R4 enters standby mode by execution of a WFI instruction. In standby mode, Cortex-R4 stops operating, thus
reducing power consumption. For details, see the technical reference manual provided by Arm. For details, see the
technical reference manual provided by Arm.

9.3.2.2 Release from Cortex-R4 Standby Mode

Release from Cortex-R4 standby mode is initiated by any interrupt, the RES# pin reset, an ECM reset, or a software
reset.

e Release triggered by an interrupt signal
Generation of an interrupt in a CPU triggers release from standby mode or sleep mode of the CPU and the interrupt
exception handling starts. Release is triggered by a non-maskable interrupt or a maskable interrupt that meets the
following conditions:

(1) The interrupt request is permitted by using the interrupt enable register.
(2) Nothing has been assigned to DMAC by using the DMAC source selection register.

e Release by a reset
After the RES# pin reset, ECM reset, or software reset is cleared, Cortex-R4 starts the reset exception handling.
For details about resets, see section 6, Reset.
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94 Usage Notes
9.4.1 I/O Port State

To reduce 1/0 power consumption, pin processing based on I/O control is required. For details, see section 16, /0
Ports.

9.4.2 Module-Stop State of DMAC

Do not set a module-stop state while DMAC is operating. Make sure that the DMAC is inactive before you attempt to set

the module-stop state.
For details, see section 14, DMA Controller (DMACAa).

9.4.3 On-Chip Peripheral Module Interrupts in Module Stop State

Peripheral modules cannot interrupt in a module-stop state. Therefore, if the module-stop state is set during interrupt
processing of the module or during DMA transfer by the DMAC, a CPU interrupt source or a DMAC or DTC startup
source cannot be cleared. For this reason, disable the relevant interrupts before setting the module-stop state.

944 USB Low Power Consumption

For details about how to clear the USB module-stop state and how to enter the USB in low-power consumption mode,
see section 23, USB2.0HS Host Module (USBh), and section 24, USB 2.0 HS Function Module (USBf).

9.4.5 Low Power Consumption for EtherCAT-Related Functions

EtherCAT-related functions are stopped in the initial state. To use the functions, specify the MSTPCRB.MSTPCRBI15,
MSTPCRB16, MSTPCRB18, and MSTPCRBI19 bits for release from the module-stop state. Note, however, that after
release from the module-stop state, the module stop state cannot be set again. Operation is not guaranteed after release
from the module-stop state is initiated the second time. After the modules are returned to the initial state (stop state) by a
reset, they can be released from the module-stop state again.

946 Write Protection Function

The module stop control registers (MSTPCRA to MSTPCRC, MSTPCRE, and MSTPCRF) can be write-protected. To
write to these registers, specify bit 1 of the Protect Register (PRCR) to unlock the write protection. For details, see
section 11, Register Write Protection Function.
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10. Debugging Interface
This LSI has an internal debugging interface which adopts the CoreSight architecture. This LSI supports debugging
functions, such as downloading, running, and breaking a program, and trace function, which outputs execution history of

programs.

10.1  Overview
This LSI supports JTAG and SWD interfaces as interfaces for debugging, and trace port and SWV interfaces as

interfaces for trace.

This LSI has TAP controllers for boundary scan and for CoreSight debugging, which can be selected by the input level of
the BSCANP pin. To use debugging function, set the input level of the BSCANP pin to Low.

For details on boundary scan, see section 31, Boundary Scan.

Table 10.1 lists the specifications of CoreSight, and Figure 10.1 is a block diagram of CoreSight. Moreover, Table
10.4 and Table 10.5 indicate the CoreSight address map. For details on CoreSight, see Arm's technical reference

manual.

Table 10.1 CoreSight Specifications

Item Specifications

Debugging function o JTAG interface
e SWD (Serial Wire Debug) interface

Trace function e Trace port interface
8 bits x 75 Mbps (37.5 MHz, DDR) trace data pin output
Embedded Trace Buffer (ETB) 4 KB
o SWV (Serial Wire Viewer) interface
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EC-1
CoreSight
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----NB--* I------: CT|
Funnel port number J_’ "
Cortex-R4 ETM 0
CoreSight ITM - _Dsb_uq_AfE -m)
Figure 10.1 Block Diagram of CoreSight
Table 10.2 CTI Trigger Input and Output (CoreSight)
CTI Input Pin Source Device Signal CTI Output Pin Destination Device Signal
CTITRIGIN[O] — — CTITRIGOUTI[0] ETB FLUSHIN
CTITRIGIN[1] — — CTITRIGOUT[1] ETB TRIGIN
CTITRIGIN[2] ETB FULL CTITRIGOUT[2] TPIU FLUSHIN
CTITRIGIN[3] ETB ACQCOMP CTITRIGOUT[3] TPIU TRIGIN
CTITRIGIN[4] IT™ TRIGOUT CTITRIGOUT[4] — —
CTITRIGIN[5] — — CTITRIGOUTI[5] — —
CTITRIGIN[6] — — CTITRIGOUTI[6] — —
CTITRIGIN[7] — — CTITRIGOUTI[7] — —
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H'E8007000 to H'E8007FFF

H'00007000 to H'00007FFF

H'E8008000 to H'E8008FFF

H'00008000 to H'00008FFF

Cortex-R4/CPU

H'E8009000 to H'E8009FFF

H'00009000 to H'00009FFF

Cortex-R4/CTI

H'E800A000 to H'E800AFFF

H'0000A000 to H'0O000AFFF

Cortex-R4/ETM-R4

H'E800B000 to H'E800BFFF

H'0000B000 to H'0O000BFFF

H'E800C000 to H'EBO0CFFF

H'0000C000 to H'0000CFFF

H'E800D000 to H'EB00ODFFF

H'0000D000 to H'0000DFFF

H'E800E000 to H'E800EFFF

H'0000E000 to H'0000EFFF

H'E800F000 to H'E800FFFF

H'0000F000 to H'0000FFFF

EC-1 10. Debugging Interface
Table 10.3 CTI Trigger Input and Output (Cortex-R4)
CTl Input Pin Source Device Signal CTI Output Pin Destination Device Signal
CTITRIGINIO] Cortex-R4 DBGTRIGGER CTITRIGOUTIO0] Cortex-R4 EDBGRQ
CTITRIGIN[1] Cortex-R4 nPMUIRQ CTITRIGOUT[1] ETM-R4 EXTIN[O]
CTITRIGIN[2] ETM-R4 EXOUTIO0] CTITRIGOUT[2] ETM-R4 EXTIN[1]
CTITRIGIN[3] ETM-R4 EXOUTI[1] CTITRIGOUT[3] VIC TRIGINT
CTITRIGIN[4] Cortex-R4 COMMRX CTITRIGOUT[4] — —
CTITRIGINI[5] Cortex-R4 COMMTX CTITRIGOUTI[5] — —
CTITRIGIN[6] ETM-R4 TRIGGER CTITRIGOUTI[6] — —
CTITRIGIN[7] — — CTITRIGOUT[7] Cortex-R4 DBGRESTART
Table 10.4 CoreSight Address Map (Debug-APB)
Cortex-R4 CPU View Debugger View *1 (AP = 1) Module
H'E8000000 to H'ES8000FFF H'00000000 to H'00000FFF CoreSight/DAP ROM
H'E8001000 to H'E8001FFF H'00001000 to H'00001FFF CoreSight/ETB
H'E8002000 to H'E8002FFF H'00002000 to H'00002FFF CoreSight/CTI
H'E8003000 to H'E8003FFF H'00003000 to H'00003FFF CoreSight/TPIU
H'E8004000 to H'E8004FFF H'00004000 to H'00004FFF CoreSight/Funnel
H'E8005000 to H'E8005FFF H'00005000 to H'00005FFF CoreSight/ITM
H'E8006000 to H'E8006FFF H'00006000 to H'00006FFF CoreSight/SWO

Note 1. When A31 (the most significant bit of the address) is set to 1, access without releasing the access lock becomes possible.

Table 10.5 CoreSight Address Map (1/2)
Cortex-R4 CPU View Module
E800 0000h to E800 OFFFh CoreSight / DAP ROM
E800 1000h to E800 1FFFh CoreSight / ETB
E800 2000h to E800 2FFFh CoreSight / CTI

E800 3000h to E800 3FFFh

CoreSight / TPIU

E800 4000h to E800 4FFFh

CoreSight / Funnel

E800 5000h to E800 5FFFh

CoreSight / ITM

E800 6000h to E800 6FFFh

CoreSight / SWO

E800 7000h to E800 7FFFh

E800 8000h to E800 8FFFh

Cortex-R4 / CPU

E800 9000h to E800 9FFFh

Cortex-R4 / CTI

E800 A00Oh to E800 AFFFh

Cortex-R4 / ETM-R4
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Table 10.5 CoreSight Address Map (2/2)
Cortex-R4 CPU View Module
E800 BOOOh to E800 BFFFh —
E800 C000h to E800 CFFFh —
E800 D000 to E800 DFFFh —
E800 EO00h to E800 EFFFh —
E800 FOOO0h to E800 FFFFh —

Table 10.6 lists the input/output pins of the debugging interface.

Table 10.6 Configuration of Pins for the Debugging Interface

Name Pin Name 110 Functions

Test Clock TCK Input Data is serially supplied from the Test Data Input (TDI) pin
to this module, synchronized with this clock, and output
from the Test Data Output (TDO) pin.

In SWD mode, this pin works as the SWDCLK pin.

Test Mode Select TMS Input/Output Changing the level of this signal, by synchronizing with
TCK, will determine the status of the TAP (Test Access
Port) control circuit. The protocol conforms to the JTAG
standard (IEEE Std.1149.1).
In SWD mode, this pin works as the SWDIO pin.

Test Reset TRST#*1 Input This pin accepts input asynchronously with TCK. When
the level of this pin is Low, TAP (Test Access Port) is
reset. When the levels of the TRST# pin and RES# pin
are both Low, TAP and the debugging circuit are reset.

Test Data Input TDI Input Changing the level of this pin, by synchronizing with TCK,
will send data to this module.
This pin can also be used as a general-purpose port. The
initial function is TDI.

Test Data Output TDO Output Reading the level of this pin, by synchronizing with TCK,
will read data from this module.
This pin can also be selected as the output pin of SWV.
This pin can also be used as a general-purpose port. The
initial function is TDO.

Trace Clock Output TRACECLK Output This pin is an output pin of the clock used for
synchronizing trace data.

Trace Enable Output TRACECTL QOutput This pin is an output pin of the enable signal for trace
control.
This pin can also be selected as the output pin of SWV.
Trace Data Output TRACEDATA7 Qutput This pin is an output pin of trace data.
to TRACEDATAO can be selected as an output pin of SWV.
TRACEDATAO
Boundary Scan Setting BSCANP Input Input the high level when boundary scan test is
performed.

Input Low when debugging is performed by CoreSight.
For details on boundary scan, see section 31, Boundary
Scan.

Note 1. When you design a board on which an emulator can be used, set the TRST# pin to Low while the RES# pin is asserted at power
up, and configure the board so that control is available by the TRST# pin only. When this pin is not used, fix it to Low, or connect
it so that the same signal as that on the RES# pin is to be input. For details, see section 10.3.5, Reset Configuration and the
Method of Connecting with the Emulator.
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10.2 Register Descriptions

10.2.1 Debugging Interface Control Register (DBGIFCNT)
The DBGIFCNT register controls the pins used by the debugging interface.

Address(es): A00B 0AO00h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

— — — — — — — — — — — — — — | SWVSEL[1:0]
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0
Bit Symbol Bit Name Description R/W
b1, b0 SWVSEL[1:0] SWV Output Select Selects the pin for SWV (Serial Wire Viewer) output. R/W
b1 b0
0 0: SWV output is not output.
0 1: SWV output is output from the TDO pin.
1 0: SWV output is output from the TRACEDATAO pin.
1 1: SWV output is output from the TRACECTL pin.
b31 to b2 — Reserved These bits are read as 0. The write value should be 0. R/(W)
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10.3  Operation

10.3.1 JTAG Interface

The JTAG interface uses five signals (TCK, TMS, TDO, TDI, and TRST#) to communicate with the host machine (PC)
via the emulator. Figure 10.2 shows an example connection, which includes the RES# pin connection.

Emulator EC-1

Reset circuit

nSRST ©

nTRST @

TCK ©
™S @

TDI ©

TDO

Figure 10.2 Example Connection of the JTAG Interface
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10.3.2 SWD Interface

The SWD (Serial Wire Debug) interface uses two signals (SWCLK (TCK) and SWDIO (TMS)) to communicate with the
host machine (PC) via the emulator. Figure 10.3 shows an example connection, which includes the RES# pin

connection.

Emulator EC-1
1 RES#
nSRST © ©
nTRST © © TRST#
TCK(SWCLK) @ PO TCK(SWCLK)
TMS(SWDIO) ©--& © TMS(SWDIO)
TDI
e Q (Can be used as a
general-purpose port.)
TDO © © TDO
(Can be used as a
general-purpose port or
SWV.)

Figure 10.3 Example Connection of the SWD Interface

When the SWD interface is used for debugging, the TDI and TDO pins can be used as general-purpose ports. When you
use these pins as general-purpose ports, perform pin settings by referring to section 17, Multi-Function Pin Controller

(MPC).

Note: In the initial status of this LSI, the debugging interface is in JTAG mode. If you use the TDI and TDO pins as
general-purpose ports and the emulator connection for debugging, switch the mode to SWD (Serial Wire Debug)
mode by the control from the debugger, and then start debugging.
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10.3.3 Trace Port Interface

The trace port interface uses ten signals (TRACECLK, TRACECTL, and TRACEDATA7 to TRACEDATAO) to output
trace information. Information about branch instructions of the executed program (obtained by the ETM (Embedded
Trace Macrocell) trace) is output from the trace port interface. After the debugger complements the information, you can
know the branch source and destination at the time a branch occurred. For details on trace information, see the manual of
each emulator vendor.

Only DDR clocking mode is supported for the synchronization relationship between the TRACECLK pin and
TRACEDATA pin.

The maximum number of available TRACEDATA pins is 8. If the number of TRACEDATA pins is smaller than &, the
pins with smaller numbers are used (from TRACEDATADO). Set whether to connect the TRACECTL pin to TPA (Trace
Port Analyzer), according to the specifications of the trace data transfer format of the TPA.

As the output frequency of the TRACECLK pin, 37.5 MHz (obtained by dividing the trace I/F clock (TCLK) by 2) can
be set. For details, see section 7, Clock Generation Circuit.

In the initial status, different functions are assigned to the TRACECLK, TRACEDATAO to TRACEDATA7, and
TRACECTL pins. Perform pin settings by referring to section 17, Multi-Function Pin Controller (MPC).

Emulator EC-1
TRACECLK© © TRACECLK
TRACEDATA[7:0] ©# © TRACEDATA[7:0]
TRACECTL© © TRACECTL
Figure 10.4 Example Connection of the Trace Port Interface
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10.3.4 SWYV Interface

The SWV (Serial Wire Viewer) interface is used to output trace information from the pin (TDO (SWV), TRACEDATAO
(SWV), or TRACECTL (SWV)) set by the DBGIFCNT register. When the JTAG interface is used, TDO (SWV) cannot
be used. The SWYV trace is a function that samples specified data at the specified sampling-cycle interval. For details on

trace information, see the manual of each emulator vendor.

Emulator EC-1
TDO/SWO ©|)< @ID TDO/SWV
Emulator EC-1
SWO/TraceD0 © © TRACEDATAO
T /ISWV
Emulator EC-1
L TRACECTL
SWO ﬁ”‘ \‘|’> ISWV
Figure 10.5 Example Connection of the SWV Interface
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10.3.5 Reset Configuration and the Method of Connecting with the Emulator

When you design a board on which the emulator can be used, set the TRST# pin to Low while the RES# pin is asserted at
power up. Also, configure the board so that control is available by the TRST# pin only.

When debugging is performed, if the initial level of the RES# and TRST# pins are both Low, the CPU and debugging
section become the reset status. Then, setting the TRST# pin to High while the RES# pin is kept to Low will enable the
debugging setting before CPU startup.

When the emulator is not connected, fix the TRST# pin to Low, or let the signal same as that on the RES# pin input to the
TRSTH# pin.

Note:  When debugging is performed by CoreSight, input Low to the BSCANP pin to disable the boundary scan
function.

10.3.5.1 Example Connection of the Emulator That Cannot Drive the nTRST Output to
High
Figure 10.6 shows an example of connection circuit when an emulator that cannot drive the nTRST output to High is

used. The TRST# pin is pulled up, and is asserted to Low by the emulator. To perform debugging settings before CPU
startup, follow the timing chart for when the emulator is connected (see Figure 10.6).

33V
External reset IC 33V
EC-1
e

Switch for external reset

747_0/ RES#
33V

nSRST N
O
O

Note: The reset IC is an open-drain type.

Emulator
nTRST TRST#
—/
JTAG connector
When the emulator is not connected: When the emulator is connected:
CPU clock mems I [ [ Iy Iy Ay Ry CPU dlock nnAUUUTUUUTIrUUUUU U TN

Internal reset signal ==+~ —,— Internal reset signal

RES# ... RES#
T T ’
The emulator drives the pin The emulator stops driving the pin,
to Low, or !he_relset S\évuch or the reset switch is turned off.
is turned on.

TRST# TRST# A

—

—> i
Power ON  Time constant CPU operation The emulator Power Time constant The emulator stops Y TAG setting CPU operation (debugging
of the external drives the pin - ON  of the external  driving the pin. period enabled)
reset IC to Low. reset IC <>
> Wait for PLL
Wait for PLL to be stable o be stable

Figure 10.6 Example of Connection Circuit of an Emulator That Cannot Drive the nTRST Output to High
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10.3.5.2 Example Connection of the Emulator That Can Drive the nTRST Output to
High

Figure 10.7 shows an example of connection circuit when an emulator that can drive the nTRST output to High is used.

The TRST# pin (High or Low) is controlled by the emulator. To perform debugging settings before CPU startup, follow

the timing chart when the emulator is connected (see Figure 10.7).

Note: The reset IC is an open-drain type. 33V 3.3V
External reset IC
EC-1

Switch for external reset

77'7—0/ [} »| RES#

o) Hi-¢

nSRST
Emulator
nIRST . »{ TRST#
JTAG connector i
When the emulator is not connected: When the emulator is connected:
CPU dlock e TUALAULLN CPU clock ML
Internal reset signal === Internal reset signal
RES# .. RES#
The emulator drives ‘q\evpi“ T the emulator stops/IZiriving the pin,
T\me‘ conlstant ?fl(t)he to Low, or mei;eijertnz‘:jw;cnh Time constant of the or the reset switch is turned off.
external resef .
TRST# TRSTﬂT ’I\ external reset IC [
| e —— -
Power ON  Wait for PLL CPU The emulator stops Power The emulator drives TAG setting period CPU operation
to be stable operation driving the pi?m the pin to High. 9P (debugging enabled)
Wait for PLL
to be stable

Figure 10.7 Example of Connection Circuit of an Emulator That Can Drive the nTRST Output to High
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10.3.6 Handling of JTAG Pins When No Emulator Is Connected

If no emulator is connected, pin handling is required according to Table 10.7.

Table 10.7 Handling of JTAG Pins When No Emulator is Connected

Pin Name Handling

TCK Pull down the pin.

TMS Pull up the pin.

TDI Pull up the pin (except when the port is used as a general-purpose port).
TDO Open the pin (except when the port is used as a general-purpose port).
TRST# Pull down the pin, or let the signal same as that on the RES# pin input.

10.3.7 Noise Reduction of the TRST# Pin

Analog delay noise reduction is performed for the TRST# pin. This measure against noise can remove noise that is

within 100 ns at minimum.

10.3.8 Available Trace Functions

Table 10.8 lists the trace functions that are available via the respective debugging ports (trace port interface, SWV, and
SWD or JTAG).

Table 10.8 Available Trace Functions

CPU Core Debugging Port Trace Functions
Cortex-R4 (CR4) Trace Port interface Full instruction tracing through the ETM of the Cortex-R4
Software tracing through the ITM among the CoreSight macrocells
SWV Only software tracing through the ITM among the CoreSight macrocells
SWD/JTAG The same information as for the trace port interface can be acquired via
the ETB.

When using software tracing through the ITM among the CoreSight macrocells, access the ITM by software from the
CPU. For the address range of the ITM within the CoreSight registers, see Table 10.5.
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10.4 Usage Note
10.4.1 Access to the Main Bus

Access to the main bus by the DAP is via the Cortex-R4.
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11.  Register Write Protection Function

11.1  Overview

The register write protection function protects important registers from being overwritten in case a program runs out of

control. The registers to be protected are set with the protect register (PRCR).
Table 11.1 shows the correspondence between the PRCR register bits and the registers to be protected.

Table 11.1 Correspondence between PRCR Register Bits and Registers to be Protected

PRCR Register Registers to be Protected

PRCO bit * Registers related to the clock generation circuit:
SCKCR, SCKCR2, PLL1CR2, LOCOCR, OSTDCR
PRC1 bit * Registers related to the low power consumption functions:

MSTPCRA, MSTPCRB, MSTPCRC, MSTPCRE, MSTPCRF
* Reset-related registers:
RSTSRO0, SWRR1, MRCTLC

PRC3 bit e ATCM wait control register
SYTATCMWAIT
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11.2 Register Descriptions

11.2.1 Protect Register (PRCR)

The PRCR register controls writing to the protected registers.

Address(es): A00B 0BOOh

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

PRKEY[7:0] — — — — PRC3 — PRC1 | PRCO
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 PRCO Protect 0 Enables writing to the registers related to the clock generation circuit. R/W

0: Write disabled
1: Write enabled

b1 PRC1 Protect 1 Enables writing to the registers related to low-power consumption R/W
functions and reset.
0: Write disabled
1: Write enabled

b2 — Reserved This bit is read as 0. The write value should be 0. R/W

b3 PRC3 Protect 3 Enables writing to the ATCM wait control register. R/W
0: Write disabled
1: Write enabled

b7 to 4 — Reserved These bits are read as 0. The write value should be 0. R/W

b15to b8 PRKEY[7:0] PRC Key Code These bits control permission and prohibition of writing to the PRCR R/(W)*1
register. To modify the PRCR register, write A5h to PRKEY[7:0]. When a
value other than A5h is written to these bits, writing to the PRCR register
has no effect.

b31 to — Reserved These bits are read as 0. The write value should be 0. R/W
b16

Note 1. The value written to these bits is not retained. These bits are always read as 00h.

PRCi Bits (Protect i) (i=0,1, 3)
These bits enable or disable writing to the corresponding registers to be protected.
Setting the PRCi bits to 1 and 0 enables and disables writing to the corresponding registers to be protected, respectively.
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12.  Interrupt Controller (ICUA)

12.1  Overview

As an interrupt controller, the vector interrupt controller (VIC) for the Cortex-R4 is provided. The interrupt controller
accepts interrupt requests from peripheral modules and external pins including those from the Ethernet PHY. An interrupt
accepted by the interrupt controller is set either as an interrupt for conveying to the CPU (the Cortex-R4) or as an
activating trigger signal for the DMACAa.

Table 12.1 lists interrupt specifications, and Figure 12.1 is a block diagram of the interrupt controller.

Table 12.1 Specifications of Interrupt Controller

Item Description

Interrupts Interrupt contact e Cortex-R4
destinations e Two DMACAa units (unit 0: 16ch., unit 1: 16ch.)
Peripheral function Interrupts from peripheral modules*1
interrupts Interrupt detection: Edge detection/level detection

External pin interrupts Interrupts from pins Ethernet PHY0 and 1, IRQ0 to 4, 6, 7, 9, 11 to 14
Number of sources: 14
Interrupt detection: Low level/falling edge/rising edge/rising and falling edges. One of these
detection methods can be set for each source.
Digital noise filter function: Supported

Interrupt priority level For interrupts to the CPU, the priority level is set in 16 levels by the register.*2
DMACAa control According to the interrupt source, DMACAa can be activated.
Switches interrupts from peripheral modules to DMA transfer completion interrupts.*3
Non- NMI pin interrupts Interrupts from the NMI pin
maskable Interrupt detection: Falling edge/rising edge
interrupts Digital noise filter function: Supported
For Cortex-R4 The following sources can be allocated as the non-maskable high-speed interrupt (FIQ)
source.

o Non-maskable interrupts from ECM (Error Control Module)
o Non-maskable interrupts from the NMI pin

Restoration from the standby mode Restoration due to non-maskable interrupt and all unmasked interrupt sources

Note 1. According to interrupt contact destinations, interrupt sources differ. For details on activation sources, see Table 12.3, Cortex-R4/
DMACAa Interrupt Vector Table.

Note 2. The 16 priority levels are valid for all sources of CR4 (VIC) vector numbers 1 to 255. Interrupt sources for vector numbers CR4
(VIC) 256 and later have priority lower than sources for vector numbers 1 to 255. For details, see section 12.4.5.1, Restrictions
on VIC Priority Levels.

Note 3. When an interrupt signal is selected as the source for activating the DMACAa, generation of the interrupt signal activates the
DMACAa but branching to interrupt handling does not proceed at this time. The DMACAa generates a transfer completion
interrupt when it completes the data transfer. For details, see section 12.3.1, Selecting Interrupt Request Destinations.
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Figure 12.1 Block Diagram of Interrupt Controller

Table 12.2 lists input/output pins that are used by interrupt controllers.

Table 12.2 Input/output Pins for Interrupt Controllers

Pin Name 110 Description
NMI Input Non-maskable interrupt request pin
IRQ0to 4,6,7,9,11to 14 Input Maskable interrupt request pin
ETHO_INT Input Ethernet PHYO interrupt request pin
ETH1_INT Input Ethernet PHY 1 interrupt request pin
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EC-1
12.2  Register Descriptions
12.2.1 IRQ Control Register i (IRQCRi) (i=0to4,6,7,9, 11 to 14)

The IRQCRI register sets the method for detecting the external pin interrupt source (IRQO to 4, 6, 7, 9, 11 to 14).

Address(es): ICU.IRQCRO A009 4200h, ICU.IRQCR1 A009 4204h, ICU.IRQCR2 A009 4208h, ICU.IRQCR3 A009 420Ch,
ICU.IRQCR4 A009 4210h, ICU.IRQCR6 A009 4218h, ICU.IRQCR7 A009 421Ch, ICU.IRQCR9 A009 4224h,
ICU.IRQCR11 A009 422Ch, ICU.IRQCR12 A009 4230h, ICU.IRQCR13 A009 4234h, ICU.IRQCR14 A009 4238h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
— — — — — — — — — — — — IRQMDI[1:0] — —
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b1, b0 — Reserved These bits are read as 0. The write value should be 0. R/W
b3, b2 IRQMD[1:0] IRQ Detection Sense Select b3 b2 R/W
0 0: Low level
0 1: Falling edge
1 0: Rising edge
1 1: Rising and falling edges
b31tob4d — Reserved These bits are read as 0. The write value should be 0. R/W

IRQMDI[1:0] Bits (IRQ Detection Sense Select)
These bits set the method for detecting the external pin interrupt source (IRQO to 4, 6, 7, 9, 11 to 14).
For details on the methods for detecting external pin interrupt sources, see section 12.3.3, External Pin Interrupts.

Note:

The same detection method should be set to the PLSn register of the VIC.
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12.2.2 IRQ Pin Digital Noise Filter Enable Register (IRQFLTE)

The IRQFLTE register sets whether to use the digital noise filter for the external pin interrupt sources (IRQ0 to 4, 6, 7, 9,
11 to 14).

Address(es): ICU.IRQFLTE A009 4240h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
__ | FLTEN | FLTEN | FLTEN | FLTEN __ | FLTEN __ | FLTEN | FLTEN __ | FLTEN | FLTEN | FLTEN | FLTEN | FLTEN

14 13 4 3 2 1 0

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 FLTENO IRQO Digital Noise Filter Enable 0: Digital noise filter is disabled. R/W
b1 FLTEN1  IRQ1 Digital Noise Filter Enable 1: Digital noise filter is enabled. RIW
b2 FLTEN2 IRQ2 Digital Noise Filter Enable R/W
b3 FLTEN3 IRQ3 Digital Noise Filter Enable R/W
b4 FLTEN4 IRQ4 Digital Noise Filter Enable R/W
b5 — Reserved This bit is read as 0. The write value should be 0. R/W
b6 FLTENG IRQ6 Digital Noise Filter Enable 0: Digital noise filter is disabled. R/W
b7 FLTEN7  IRQ7 Digital Noise Filter Enable 1: Digital noise filter is enabled. RIW
b8 — Reserved This bit is read as 0. The write value should be 0. R/wW
b9 FLTEN9 IRQ9 Digital Noise Filter Enable 0: Digital noise filter is disabled. R/W

1: Digital noise filter is enabled.

b10 — Reserved This bit is read as 0. The write value should be 0. R/W
b11 FLTEN11 IRQ11 Digital Noise Filter Enable 0: Digital noise filter is disabled. R/W
b12 FLTEN12  IRQ12 Digital Noise Filter Enable 1: Digital noise filter is enabled. RIW
b13 FLTEN13 IRQ13 Digital Noise Filter Enable R/W
b14 FLTEN14 IRQ14 Digital Noise Filter Enable R/W
b31tob15 — Reserved These bits are read as 0. The write value should be 0. R/W

FLTENI Bit (IRQi Digital Noise Filter Enable) (i=0to 4, 6,7, 9, 11 to 14)

This bit enables the digital noise filter used for the external pin interrupt source (IRQO 4, 6, 7, 9, 11 to 14).

When this bit is set to 1, the digital noise filter is enabled. When it is cleared to 0, the digital noise filter function is
disabled.

The IRQi pin level is sampled at the sampling clock cycle specified with the IRQFLTC.FCLKSELIi[1:0] bits. When the
sampled level matches three times, the output level from the digital filter changes.

For details on the digital noise filter, see section 12.3.2, Digital Noise Filter.
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12.2.3

9, 11 to 14).

IRQ Pin Digital Noise Filter Setting Register (IRQFLTC)

The IRQFLTC register sets the digital noise filter sampling clock for external pin interrupt request pins (IRQO to 4, 6, 7,

Address(es): ICU.IRQFLTC A009 4244h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16
_ _ FCLKISEL14 FCLKISEL13 FCLKISEL12 FCLKISEL11 _ _ FCLKISELQ _ _
[1:0] [1:0] [1:0] [1:0] [1:0]
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
FCLKISEL7 FCLKISELG _ _ FCLKISEL4 FCLKISELS FCLKISELZ FCLKISEL1 FCLKISELO
[1:0] [1:0] [1:0] [1:0] [1:0] [1:0] [1:0]
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b1, b0 FCLKSELO[1:0] IRQO Digital Noise Filter Sampling Clock ~ Oddb Evenb R/W
9
0 1:PCLKB/8
b3, b2 FCLKSEL1[1:0]  IRQ1 Digital Noise Filter Sampling Clock 1 (. pCLKB/32 R/W
Setting 1 1:PCLKB/64
b5, b4 FCLKSEL2[1:0] IRQ2 Digital Noise Filter Sampling Clock R/W
Setting
b7, b6 FCLKSEL3[1:0] IRQ3 Digital Noise Filter Sampling Clock R/W
Setting
b9, b8 FCLKSEL4[1:0] IRQ4 Digital Noise Filter Sampling Clock R/W
Setting
b11, b10 — Reserved These bits are read as 0. The write value should R/W
be 0.
b13, b12 FCLKSEL6[1:0] IRQ6 Digital Noise Filter Sampling Clock ~ Oddb Evenb R/W
0 1:PCLKB/8
b15,b14  FCLKSEL7[1:0]  IRQ9 Digital Noise Filter Sampling Clock 1 0: PCLKB/32 R/W
Setting 1 1:PCLKB/64
b17, b16 — Reserved These bits are read as 0. The write value should R/W
be 0.
b19, b18 FCLKSEL9[1:0] IRQ9 Digital Noise Filter Sampling Clock  Oddb Evenb R/W
Setting 0 0:PCLKB
0 1:PCLKB/8
1 0: PCLKB/32
1 1: PCLKB/64
b21, b20 — Reserved These bits are read as 0. The write value should R/W
be 0.
b23, b22 FCLKSEL11[1:0] IRQ11 Digital Noise Filter Sampling Clock  Odd b Even b R/W
Setting 0 0: PCLKB
0 1:PCLKB/8 _—
b25,b24  FCLKSEL12[1:0] IRQ12 Digital Noise Filter Sampling Clock 1 0: PCLKB/32 R/W
Setting 1 1: PCLKB/64
b27, b26 FCLKSEL13[1:0] IRQ13 Digital Noise Filter Sampling Clock R/W
Setting
b29, b28 FCLKSEL14[1:0] IRQ14 Digital Noise Filter Sampling Clock R/W
Setting
b31, b30 — Reserved These bits are read as 0. The write value should R/W
be 0.
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FCLKSELI[1:0] Bits (IRQi Digital Noise Filter Sampling Clock Setting) (i=0to 4, 6, 7, 9, 11 to 14)

These bits select the digital noise filter sampling clock for external pin interrupt request pins (IRQO to 4, 6,7, 9, 11 to
14).

The sampling clock cycle can be selected from the PCLKB (every cycle), PCKLB/8 (once every eight cycles), PCKLB/
32 (once every 32 cycles), and PCKLB/64 (once every 64 cycles).

For details on the digital noise filter, see section 12.3.2, Digital Noise Filter. Note that if the digital noise filter is
disabled, PCLKB of which interrupts are to be sampled does not stop.
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12.2.4 Non-maskable Interrupt Status Register (NMISR)

The NMISR register monitors the status of non-maskable interrupt sources. Writing to this register is ignored.

For information on non-maskable interrupt requests from ECM, read ECMm error source status register m
(ECMmESSTRm, m = 0 to 2) for ECM, and check the error source.

Before ending non-maskable interrupt handler processing, read the NMISR register, and check the occurrence status of
other non-maskable interrupts. Make sure all bits of the NMISR register are cleared to 0 before ending the interrupt

handler processing.

Address(es): ICU.NMISR A009 4248h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

— — — — - — - — — — — — — — N'IESCT NMIST
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 NMIST NMI Status Flag 0: NMI pin interrupt is not requested. R
1: NMI pin interrupt is requested.
b1 ECMST NMI Error Status Flag 0: ECM non-maskable interrupt is not requested. R
1: ECM non-maskable interrupt is requested.
b31tob2 — Reserved These bits are read as 0. The write value should be 0. R
NMIST Flag (NMI Status Flag)
This flag indicates whether NMI pin interrupts are requested.
The NMIST flag is read only, and it can be cleared to 0 with the NMICLR.NMICLR bit.
[Setting condition]
e  When the edge set for the NMICR.NMIMD bit is input for the NMI pin
[Clearing condition]
e When 1 is written to the NMICLR.NMICLR bit
ECMST Flag (ECM Error Status Flag)
This flag indicates whether ECM non-maskable interrupts are requested.
The ECMST flag is read only, and it can be cleared to 0 by the NMICLR.ECMCLR bit.
[Setting condition]
e When ECM non-maskable interrupts are generated
[Clearing condition]
e When 1 is written to the NMICLR.ECMCLR bit
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12.2.5 Non-maskable Interrupt Status Clear Register (NMICLR)
The NMICLR register clears NMI or ECM non-maskable interrupt requests.

Address(es): ICU.NMICLR A009 424Ch

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
ECMCL| NMICL
R

— — - — — — — — — — - — — — R
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 NMICLR NMI Clear This bit is read as 0. R/(W)
Writing 1 clears the NMISR.NMIST flag. *1
Writing O to this bit is disabled.
b1 ECMCLR ECM Clear This bit is read as 0. R/(W)
Writing 1 clears the NMISR.ECMST flag. *1
Writing O to this bit is disabled.
b31tob2 — Reserved These bits are read as 0. The write value should be 0. R/W

Note 1. Only 1 can be written.

12.2.6 NMI Pin Interrupt Control Register (NMICR)
The NMICR register sets the method for detecting the NMI pin interrupt.

Address(es): ICU.NMICR A009 4250h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

— — — — — — — — — — — — |NMIMD| — — —
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b2 to b0 — Reserved These bits are read as 0. The write value should be 0. R/W
b3 NMIMD NMI Detection Sense 0: Falling edge R/W
Select 1: Rising edge
b31 to b4 — Reserved These bits are read as 0. The write value should be 0. R/W
NMIMD Bit (NMI Detection Setting)
This bit sets the method for detecting the NMI pin interrupt.
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12.2.7

NMI Pin Digital Noise Filter Enable Register (NMIFLTE)

The NMIFLTE register sets whether to use the digital noise filter for NMI pin interrupts.

Address(es): ICU.NMIFLTE A0Q9 4254h

b31 b30 b29 b28 b27

b26 b25 b24 b23 b22 b21 b20 b19

b18 b17 b16

Value after reset: 0 0 0 0 0

b2 b1 b0

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ NFL
TEN
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 NFLTEN NMI Digital Noise 0: Digital noise filter is disabled. R/W
Filter Enable 1: Digital noise filter is enabled.
b31 to b1 — Reserved These bits are read as 0. The write value should be 0. R/W

NFLTEN Bit (NMI Digital Noise Filter Enable)
This bit enables the digital noise filter used for NMI pin interrupts.
When this bit is set to 1, the digital noise filter is enabled. When it is cleared to 0, the digital noise filter function is

disabled.

The NMI pin level is sampled at the sampling clock cycle specified with the NMIFLTC.NFCLKSEL[1:0] bits. When the
sampled level matches three times, the output level from the digital noise filter changes.
For details on the digital noise filter, see section 12.3.2, Digital Noise Filter.
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12.2.8 NMI Pin Digital Noise Filter Setting Register (NMIFLTC)
The NMIFLTC register sets the digital noise filter sampling clock for the NMI pin interrupt.

Address(es): ICU.NMIFLTC A009 4258h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
— _ — — _ _ — _ _ _ _ _ _ _ NFCLIKSEL
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b1, b0 NFCLKSEL[1:0] NMI Digital Noise Filter b1 b0 R/W
Sampling Clock Setting 00: PCLKB
0 1: PCLKB/8
1 0: PCLKB/32
11: PCLKB/64
b31tob2 — Reserved These bits are read as 0. The write value should be 0. R/W

NFCLKSEL[1:0] Bits (NMI Digital Noise Filter Sampling Clock Setting)
These bits set the digital noise filter sampling clock of the NMI pin interrupt.

The sampling clock cycle can be selected from the PCLKB (every cycle), PCKLB/8 (once every eight cycles), PCKLB/

32 (once every 32 cycles), and PCKLB/64 (once every 64 cycles).

For details on the digital noise filter, see section 12.3.2, Digital Noise Filter. Note that if the digital noise filter is

disabled, PCLKB of which interrupts are to be sampled does not stop.
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12.2.9 Ethernet PHY Control Register i (EPHYCRI) (i =0, 1)
The EPHY CRIi register sets the method for detecting the Ethernet PHY interrupt source (ETHO INT/ETHI1_INT).

Address(es): ICU.EPHYCRO A009 425Ch, ICU.EPHYCR1 A009 4260h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
_ _ _ _ _ _ _ _ _ _ _ _ EPHIYMD _ _
[1:0]

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b1, b0 — Reserved These bits are read as 0. The write value should be 0. R/W
b3, b2 EPHYMD[1:0] Ethernet PHY interrupt b3 b2 R/W

Detection Setting 00: Low level
0 1: Falling edge
1 0: Rising edge
1 1: Rising and falling edges
b31 to b4 — Reserved These bits are read as 0. The write value should be 0. R/W

EPHYMDI[1:0] Bits (Ethernet PHY Interrupt Detection Setting)
These bits set the method for detecting the Ethernet PHY interrupt source (ETHO INT/ETH1 INT). For details on the

detection method of Ethernet PHY interrupt request, see section 12.3.3, External Pin Interrupts.
Note:  Set the PLS register in the VIC to the same method of detection as is set in this register.
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12.2.10  Ethernet PHY Interrupt Request Pin Digital Noise Filter Enable Register
(EPHYFLTE)

The EPHYFLTE register enables the digital noise filter used for the Ethernet PHY interrupt source (ETHO INT/
ETH1 _INT).

Address(es): ICU.EPHYFLTE A009 4268h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

_ _ _ _ _ _ _ _ _ _ _ _ _ __ | EFLTE | EFLTE
N1 NO
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 EFLTENO Ethernet PHYO 0: Digital noise filter is disabled. R/W
Interrupt Digital Noise  1: Digital noise filter is enabled.
Filter Enable
b1 EFLTEN1 Ethernet PHY1 0: Digital noise filter is disabled. R/W
Interrupt Digital Noise  1: Digital noise filter is enabled.
Filter Enable
b31 to b2 — Reserved These bits are read as 0. The write value should be 0. R/W

EFLTENI Bit (Ethernet PHY Interrupt Digital Noise Filter Enable) (i = 0, 1)

This bit enables the digital noise filter used for Ethernet PHY interrupt source (ETHO INT/ETH1 _INT).

When this bit is set to 1, the digital noise filter is enabled. When it is cleared to 0, the digital noise filter function is
disabled.

The ETHO _INT/ETH1_INT pin level is sampled at the sampling clock cycle specified with the

EPHYFLTE.FLTENI[ 1:0] bits. When the sampled level matches three times, the output level from the digital noise filter

changes.
For details on the digital noise filter, see section 12.3.2, Digital Noise Filter.
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12.2.11 Ethernet PHY Interrupt Request Pin Digital Noise Filter Setting Register
(EPHYFLTC)

The EPHYFLTC register sets the digital noise filter sampling clock for the Ethernet PHY interrupt request pin
(ETHO_INT/ETH1_INT).

Address(es): ICU.EPHYFLTC A009 426Ch

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
EFCLKSEL1 EFCLKSELO

- - - - - - - - - - [1:0] [1:0]
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b1, b0 EFCLKSELO[1:0] Ethernet PHYO Interrupts Odd b Even b R/W
Digital Noise Filter Sampling Clock Setting ~ 0 0: PCLKB
0 1:PCLKB/8
b3, b2 EFCLKSEL1[1:0] Ethernet PHY1 Interrupts 1 0: PCLKB/32 R/W
Digital Noise Filter Sampling Clock Setting 1 1: PCLKB/64
b31tob4d — Reserved These bits are read as 0. The write value R/W
should be 0.

EFCLKSELI[1:0] Bits (Ethernet PHYi Interrupt Digital Noise Filter Sampling Clock Setting) (i =0, 1)
These bits select the digital noise filter sampling clock for Ethernet PHY interrupt request pin (ETHO _INT/ETH1_INT).
The sampling clock cycle can be selected from the PCLKB (every cycle), PCKLB/8 (once every eight cycles), PCKLB/
32 (once every 32 cycles), and PCKLB/64 (once every 64 cycles).

For details on the digital noise filter, see section 12.3.2, Digital Noise Filter. Note that if the digital noise filter is

disabled, PCLKB of which interrupts are to be sampled does not stop.
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12.3  Operation

12.3.1 Selecting Interrupt Request Destinations

Table 12.3, Cortex-R4/DMACAa Interrupt Vector Table, is a list of the requesting sources and indicates the source
for which the CPU or DMACAa is selectable as the destination. When the CPU is selected as the destination, the
processing currently in progress branches to the interrupt handling routine in response to the interrupt request. When the
DMACAa is selected as the destination, DMA transfer starts in response to the interrupt request signal. In this case, a
DMA transfer completion interrupt is generated on completion of the transfer. Do not select interrupt request destinations
that do not have the letter Y in the given request destination column in Table 12.3, Cortex-R4/DMACAa Interrupt
Vector Table.

Figure 12.2 shows the flow of selecting an interrupt source when vector number m is allocated to channel N of
DMACAa unit 0 as the DMA source. Vector numbers selected in the DMA source select register are not connected to an
interrupt controller (VIC), but they are connected as DMA transfer requests to the corresponding channels of DMACAa.
On completion of the DMA transfer, the transfer completion interrupt signal for the given channel of the DMACAa is
connected as the trigger for interrupt handling by the routine indicated by vector number m for the VIC.

For example, when interrupt vector number 21 (compare match interrupt_ch.0 of CMT unit 0) is selected for IFCO[7:0]
of the DMACAa unit 0 source select register 0 (DMAOSELDO), if this interrupt occurs, DMA transfer is requested on
channel 0 of DMACAa unit 0. After DMA transfer, if a DMA transfer completion interrupt is generated, the DMA
transfer completion request for channel 0 of DMACAa unit 0 is connected to the same interrupt vector number (21) for
VIC.

If vector number m is not selected by the source select register, interrupts from external pins and peripheral modules are
connected to the interrupt controller VIC for the CPU (Figure 12.3).

Note 1. When the DMACAa is selected as the destination for an interrupt request with vector number m, the DMA
transfer completion interrupt signal is conveyed to the interrupt controller as the interrupt for vector number m on
completion of the DMA transfer. This means that the detection type for an interrupt with vector number m whose
destination is set as the DMACAa should always be edge-sensing regardless of the vector number.

Interrupt vector number m

When vector number m is selected in a S(\J/L!ge
DMAOSELI register, the interrupt request b
signal is initially input to the DMACAa rather number m

than the interrupt controller and the DMAC is
activated but interrupt handling does not take
place at that time.

Transfer completion
interrupt

(DMAO ch.0) >

Transfer completion

interrupt
(DMAO ch.N) ’
Vector number m request source selection
Interrupt vector number 1 L 0: Sources from external pins or peripheral
—_— / modules
b DMA transfer [\ 1: DMA transfer completion source

o request The DMA transfer completion i i
pletion interrupt is
(DMAO ch.N) DMACAa conveyed to the interrupt controller as the

> (Unit0 ch.N) interrupt signal corresponding to vector

number m that was selected as the trigger for
transfer. Thus, edge-sensing should always be
selected in the PLSn register as the detection

—_— method for DMA transfer completion interrupts.

DMA source select register
(Unit0 ch.N)

Figure 12.2 DMACAa as the Interrupt Request Destination
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EC-1 12. Interrupt Controller (ICUA)

Interrupt vector number m
vIiC
When a vector number m is not source
selected in a DMAOSELI register, number m
the interrupt request signal is
directly input to the interrupt
controller and interrupt handling
proceeds as long as the interrupt is
not masked from the CPU.
Transfer completion
interrupt
(DMAO ch.0) »
Transfer completion
interrupt
(DMAO ch.N)
Vector number m request source selection
Interrupt vector number 1 EE 0: Sources from external pins or peripheral
N e A‘ modules
DMA transfer 1: DMA transfer completion source
o request
DMAO ch.N
¢ ) DMACAa
(Unit0 ch.N)
D

DMA source select register
(Unit0 ch.N)

Figure 12.3 CPU (Interrupt Controller) as the Interrupt Request Destination
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EC-1 12. Interrupt Controller (ICUA)

12.3.2 Digital Noise Filter

The digital noise filter function is provided for the external interrupt request IRQi pins (i=0to 4, 6,7, 9, 11 to 14), NMI
pin interrupts, and Ethernet PHY interrupt ETHn INT pins (n =0, 1).

The digital noise filter samples input signals at the filter sampling clock (PCLKB), and removes the pulses of which
length is less than three sampling times.

To use the digital noise filter for the IRQi pins (IRQO to 4, 6, 7, 9, 11 to 14), set the sampling clock cycle (PCLKB,
PCLKB/8, PCLKB/32, or PCLKB/64) with the IRQFLTC.FCLKSELI[1:0] bits IRQ0 to 4, 6,7, 9, 11 to 14), and set the
IRQFLTE.FLTENI bits (IRQO0 to 4, 6, 7,9, 11 to 14) to 1.

To use the digital noise filter for the NMI pin interrupt, set the sampling clock cycle (PCLKB, PCLKB/8, PCLKB/32, or
PCLKB/64) with the NMICR.NFCLKSEL[1:0] bits, and set the NMICR.NFLTEN bit to 1.

To use the digital noise filter for the Ethernet PHY interrupt ETHn_INT pins (n = 0, 1), set the sampling clock cycle
(PCLKB, PCLKB/8, PCLKB/32, or PCLKB/64) with the EPHYFLTC.FCLKSELn[1:0] bits (n =0, 1), and set the
EPHYFLTE.FLTENn bits (n =0, 1) to 1.

Figure 12.4 shows an example of digital noise filter operation.

|
i H
Pulses

removed, i i ! !
} : : ! : : : The interval
| —C)—Q—( matches
| L 1 | | | three}t\lmes
IRQiI pin I J I [ A
} The i‘r!Ierval { : : i r ! L
— ! matches [ | i —CO—C >
* | i three;times [ * ) i
: . | [
| i i . Do
IRn flag | . . L Lo
! i i P! ! i
|
|

P | T T
l¢———————Digital filter enabled—————————p»-¢—Disabled—p¢—————Enabled

Operation example for IRQCRi.IRQMDI[1:0] = 00b (operation in the Low level)

Figure 12.4 Digital Noise Filter Operation Example
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EC-1 12. Interrupt Controller (ICUA)

12.3.3 External Pin Interrupts

The procedure for connecting an external pin interrupt to Cortex-R4 is shown below. For details on VIC, see section
12.4, Cortex-R4 Vector Interrupt Controller (VIC).

To use the