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Notice

1. Allinformation included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

2. Renesas Electronics does not assume any liability for infringement of 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.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4.  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 of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may 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.

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard", "High Quality", and
"Specific". The recommended applications for each Renesas Electronics product depends on the product's quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as "Specific" without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is "Standard" unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

"Specific": Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.qg. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, 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, please evaluate the safety of the final products or system
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. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

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

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

(Note 1) "Renesas Electronics"” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this manual, refer to the relevant sections of the manual. If the descriptions under General
Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each other, the description
in the body of the manual takes precedence.

1. Handling of Unused Pins

Handle unused pins in accord 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 LSI, an associated shoot-through
current flows internally, and malfunctions may occur due to the false recognition of the pin state as an input
signal. Unused pins should be handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment 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 moment 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 moment 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 moment when power is supplied until the power reaches the level at which resetting has
been specified.

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access these
addresses; the correct operation of LSI is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable. When

switching the clock signal during program execution, wait until the target clock signal has 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. Moreover, 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.

5. Differences between Products

Before changing from one product to another, i.e. to one with a different type number, confirm that the change will

not lead to problems.

— The characteristics of MPU/MCU in the same group but having different type numbers may differ because of the
differences in internal memory capacity and layout pattern. When changing to products of different type
numbers, implement a system-evaluation test for each of the products.
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Revision History

SH7450 Group, SH7451 Group Hardware Manual

Page of
Previous
Rev. Date Edition

Description

Rev.1.00 Jan. 29, 2010 —

First edition issued.

Rev.1.10  Sep. 27,2011  Throughout
Manual

e Descriptions of a key code bit in the registers corrected.

1-5

Table 1.1 Specifications Overview: Descriptions of SCIF changed.
Error: Maximum transfer rate: 3.3 MHz
Correct: Maximum transfer rate in clock synchronous mode: 3.3 Mbps
Maximum transfer rate in asynchronous mode: 5 Mbps

1-5

Table 1.1 Specifications Overview: Descriptions of RSPI changed.
Error: Maximum transfer rate: 10 MHz
Correct: Maximum transfer rate: 10 Mbps

1-6

Table 1.1 Specifications Overview: Descriptions of DRO changed.
Error: Maximum transfer speed: 10 MHz
Correct: Maximum transfer speed: 20 Mbytes/s (when 16 bits is selected, and
a 10MHz of DRO transfer clock is specified by a register setting.)

1-8

Figure 1.1 Block Diagram: Incorrect description corrected.

1-20

1.6 Descriptions of Pin Functions added.

5-6

Table 5.2 Exceptions: Note added.
Added: A reset occurs when a general exception other than a user break is
generated while SR.BL = "1".

7-6

Figure 7.4 P4 Area: Incorrect description corrected.
Error: H'E500 0000, H'E600 0000
Correct: H'E500 E000, H'E520 2000

(d) P4 Area: Incorrect description corrected.
Error: H'E500 0000 to H'E5FF FFFF
H'F300 0000 to H'F37F FFFF
H'F600 0000 to H'F60F FFFF
H'F700 0000 to H'F70F FFFF
Correct: H'E500 EO0O to H'E520 1FFF
H'F300 0000 to H'F3FF FFFF
H'F600 0000 to H'F6FF FFFF
H'F700 0000 to H'F7FF FFFF

7-38

7.7.4 UTLB Address Array: Incorrect description corrected.
Error: H'F600 0000 to H'F60F FFFF
Correct: H'F600 0000 to H'F6FF FFFF

7-40

(2) UTLB Data Array 2: Incorrect description corrected.
Error: H'F780 0000 to H'F78F FFFF
Correct: H'F780 0000 to H'F7FF FFFF

9-1

Section 9 IL Memory/OL Memory: Incorrect description corrected.
Error: The SH-4A includes three types of memory modules for storage of instructions
and data: OL memory, IL memory, and U memory.
Correct: The SH-4A includes two types of memory modules for storage of
instructions and data: OL memory and IL memory.
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Rev.1.10  Sep. 27, 2011 9-9

9.3.4 OL Memory Block Transfer: Incorrect description corrected.
Error: In either case, transfer rate is fixed to 32 bytes. Since the start address is

always limited to a 32-byte boundary, the lower five bits of the address
indicated by Rn are ignored, and are always dealt with as all Os. In either
case, other pages and cache can be accessed during block transfer, but the
CPU will stall if the page which is being transferred is accessed before data
transfer ends.

Correct: In either case, transfer size is fixed to 32 bytes. Since the start address is

always limited to a 32-byte boundary, the lower five bits of the address
indicated by Rn are ignored, and are always dealt with as all 0s. In either
case, other pages and cache can be accessed during block transfer. If the
page is accessed during data transfer, the CPU will stall until block transfer
ends.

10-1

(1) Normal operating modes (modes 0O to 5) and emulation support modes (modes 6 to
11): Descriptions corrected.
Error: The emulation support modes are used when an emulator is connected to the

MCU pins. Operation is not guaranteed if an emulation support mode is
selected when no emulator is connected. When operating this device with no
emulator connected, a "H" level must be applied to the MPMD pin at reset to
select a normal operating mode.

Correct: The MPMD pin selects between the normal operating mode and the

emulation support mode. This MCU operates by inputting a "L" level to the
MPMD pin. The emulation support modes are used when an emulator is
connected to the MCU pins. Operation is not guaranteed if an emulation
support mode is selected when no emulator is connected. The normal
operating mode is used when no emulator is connected to the MCU pins. In
the normal operating mode, this MCU operates by inputting a "H" level to
the MPMD pin. When operating this device with no emulator connected,

a "H" level must be applied to the MPMD pin at reset to select a normal
operating mode.

10-1

(2) Single chip modes (modes 0 to 2 and 6 to 8) and ROM enabled extended modes
(modes 3 to 5 and 9 to 11): Descriptions corrected.
Error: In single chip mode, only the internal ROM is used. In ROM enabled extended

mode both the internal ROM and an external bus can be used.

Correct: In single chip mode, only the internal ROM and RAM is used. In ROM

enabled extended mode both the internal ROM and RAM and an external
bus can be used.

11-1

Section 11 Address Space: Incorrect descriptions corrected.
Error: Figures 11.1 to 11.6 show this MCU address space. This MCU has a 32-bit

(4-Gbyte) physical address space. Internal ROM, internal RAM (SHwyRAM),
external address spaces are mapped onto the highest 512 Mbytes

(H'0000 0000 to H'1FFF FFFF). IL memory, OL memory, and other internal
resources are mapped onto the lowest 512 Mbytes (H'E000 0000 to

H'FFFF FFFF).

Correct: Figures 11.1 to 11.6 show this MCU address space. This MCU has a 32-bit

(4-Gbyte) physical address space. Internal ROM, internal RAM (SHwyRAM),
external address spaces are mapped onto the lowest 512 Mbytes

(H'0000 0000 to H'1FFF FFFF). IL memory, OL memory, and other internal
resources are mapped onto the highest 512 Mbytes (H'EO00 0000 to
H'FFFF FFFF).

12-5

12.1 Overview: Descriptions corrected.
Error: Programming and erasing time and count
Correct: Programming and erasing, number of times for reprogramming and erasing
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Rev.1.10  Sep. 27, 2011 12-8

12.3.2 Flash Access Status Register (FASTAT): Descriptions of the ROMAE bit
corrected.
Error: A block erase, block program, or lock bit program command is issued to ROM
when the user boot MAT is selected.
Correct: A block erase, program, or lock bit program command is issued to ROM
when the user boot MAT is selected.

12-9

12.3.3 ROM MAT Select Register (ROMMAT): R/W status of the KEY bit corrected.
Error: R: R, W: *!
Correct: R: 0, W: W

12-9

12.3.3 ROM MAT Select Register (ROMMAT): Note deleted.

12-13

12.3.6 Flash P/E Mode Entry Register (FENTRYR): R/W status of the FEKEY bit
corrected.

Error: R: R, W: *!

Correct: R: 0, W: W

12-14

12.3.6 Flash P/E Mode Entry Register (FENTRYR): Note deleted.

12-15

12.3.7 Flash Protect Register (FPROTR): R/W status of the FPKEY bit corrected.
Error: R: R, W: *!
Correct: R: 0, W: W

12-15

12.3.7 Flash Protect Register (FPROTR): Note deleted.

12-16

12.3.8 Flash Reset Register (FRESETR): R/W status of the FRKEY bit corrected.
Error: R: R, W: *!
Correct: R: 0, W: W

12-16

12.3.8 Flash Reset Register (FRESETR): Note deleted.

12-18

Table 12.3 Comparison of Programming Modes: Notes deleted.

12-20

Table 12.5 FCU Command Format: Incorrect description corrected.
Error: Number of Bus Cycles
Correct: Number of Command Cycles**

12-20

Table 12.5 FCU Command Format: Note added.
Added: The number of command cycles is the number of issued times of peripheral
bus write access to the program/erasure address.

12-23

Figure 12.8 Command State Transitions in ROM Read Mode and P/E Mode: The
Following description deleted.
Deleted: line connecting "ROM P/E mode" to "Status register clear"

12-24

12.6.3 FCU Command Usage: Descriptions corrected.
Error: the program/erase time or the suspend delay time (see section 38, Electrical
Characteristics)
Correct: the program/erase time (see section 38, Electrical Characteristics)

12-25

Figure 12.10 Procedure for Transition to ROM Read Mode: Incorrect description
corrected.

Error: ILGLERR, PRGERR, or ERSERR ="0"

Correct: ILGLERR, PRGERR, or ERSERR = "1"

15-3

15.1.1 Interrupt Request Sources in INTC: Incorrect description corrected.

Error: The INTC manages non-maskable interrupt (NMI interrupt) and general
interrupt (IRQ interrupt) and on-chip peripheral module interrupt requests in
exceptional handling.

Correct: The INTC manages non-maskable interrupt (NMI interrupt) and general

interrupt (IRQ interrupt and on-chip peripheral module interrupt) requests in
exceptional handling.
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Rev.1.10  Sep. 27, 2011 15-62 15.7.2 To Clear IRQ Interrupt Requests When Level Detection is Selected: Incorrect
description corrected.

Error: To clear IRQ interrupt requests that are set up for level detection, write "1" to
the INTMSK.IRQn (n = 0 to 7) bit register IMO7 to IMOO bits that correspond to
the requests to be cleared.

Correct: To clear IRQ interrupt requests that are set up for level detection, write "1"

to the INTMSK.IRQn (n =0 to 7) bit that correspond to the requests to be
cleared.

15-63 15.7.3 To Clear IRQ Interrupt Requests When Edge Detection is Selected: Incorrect
description corrected.

Error: To clear IRQ interrupt requests that are set up for edge detection, write "0" to
the INTREQ.IRQn (n = 0 to 7) bit that correspond to the requests to be
cleared.

Correct: To clear IRQ interrupt requests that are set up for edge detection, write "0"

to the INTREQ.IRQn (n = 0 to 7) bit that correspond to the requests to be
cleared after reading "1".

16-2 16.3.1 Reset Request: Reset source added.
Added: A general exception other than a user break is generated while SR.BL ="1".

16-4 16.4 Usage Notes: Added.

17-4 17.3.2 Watchdog Timer Control/Status Register (WDTCSR): Incorrect description
corrected.

Error: Although the WDTCSR register is initialized by a hardware reset, the count
value is retained when a reset due to a counter overflow occurs in watchdog
timer mode. The value will be H'0000 0000 after a hardware reset.

Correct: The WDTCSR register is reset by the RESET# pin and initialized to

"H'0000 0000". Although the value set prior to the reset will be retained for
resets due to counter overflows in watchdog timer mode, the WOVF bit is

set to "1". The value set prior to the reset will be retained for resets due to
the H-UDI

17-4 17.3.2 Watchdog Timer Control/Status Register (WDTCSR): R/W status of WOVF and
IOVF flags corrected.
Error: R: R, W: W
Correct: R: R, W: **

17-5 17.3.3 Watchdog Timer Base Stop Time Register (WDTBST): R/W status of the
WDTBSTKEY flag corrected.
Error: R: R, W: W
Correct: R: 0, W: W

17-7 17.4.1 Using Watchdog Timer Mode: Incorrect description in step (4) corrected.
Error: In watchdog timer mode, the application must periodically clear the WDTCNT
counter so that the WDTCNT counter does not overflow.
Correct: In watchdog timer mode, the application must periodically clear the
WDTCNT or the WDTBCNT counter so that the WDTCNT counter does not
overflow.

17-9 17.4.5 Hardware Reset due to WDT Overflow revised.

18-33 (2) Port A Control Register 3 (PACR3): Incorrect description of the PASMD bit corrected.
Error: 011: DDBO08 output (DRI)
Correct: 011: DDBO08 input (DRI)

18-41 (4) Port C Control Register 1 (PCCR1): Incorrect description of the PC3MD bit
corrected.
Error: 100: SSL20 output (RSPI)
Correct: 100: SSL20 input/output (RSPI)
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Rev.1.10  Sep. 27, 2011 18-41 (4) Port C Control Register 1 (PCCR1): Incorrect description of the PC2MD bit
corrected.
Error: 100: RSPCK2 output (RSPI)
Correct: 100: RSPCK?2 input/output (RSPI)
18-51 (1) Port F Control Register 2 (PFCR2): Incorrect description of the PF5MD bit corrected.

Error: 001: SCL output (IIC3)
Correct: 001: SCL input/output (IIC3)

18-51 (1) Port F Control Register 2 (PFCR2): Incorrect description of the PF4MD bit corrected.
Error: 001: SDA output (lIC3)
Correct: 001: SDA input/output (IIC3)

18-54 (2) Port G Control Register 1 (PGCR1): Incorrect description of the PG3MD bit
corrected.
Error: 011: SSLOO output (RSPI)
Correct: 011: SSLOO input/output (RSPI)

18-67 (3) Port K Control Register 2 (PKCRZ2): Incorrect description of the PK6MD bit corrected.
Error: 100: TXD3 input/output (SCIF)
Correct: 100: TXD3 output (SCIF)

18-69 (4) Port K Control Register 1 (PKCR1): Incorrect description of the PKOMD bit corrected.
Error: 010: SSL10 output (RSPI)
Correct: 010: SSL10 input/output (RSPI)

18-73 (1) Port M Control Register 4 (PMCR4): Note corrected.
Error: Set PM12 to PM15 as all analog input pins or all general ports.
Correct: Set PMO0 to PM15 as all analog input pins or all general ports.

18-74 (2) Port M Control Register 3 (PMCR3): Note corrected.
Error: Set PM8 to PM11 as all analog input pins or all general ports.
Correct: Set PMO to PM15 as all analog input pins or all general ports.

18-75 (3) Port M Control Register 2 (PMCR2): Note corrected.
Error: Set PM4 to PM7 as all analog input pins or all general ports.
Correct: Set PMO to PM15 as all analog input pins or all general ports.

18-76 (4) Port M Control Register 1 (PMCR1): Note corrected.
Error: Set PMO to PM3 as all analog input pins or all general ports.
Correct: Set PMO to PM15 as all analog input pins or all general ports.

18-77 (1) Port N Control Register 2 (PNCR2): Note corrected.
Error: Set PN4 to PN7 as all analog input pins or all general ports.
Correct: Set PNO to PN7 as all analog input pins or all general ports.

18-78 (2) Port N Control Register 1 (PNCR1): Note corrected.
Error: Set PNO to PN3 as all analog input pins or all general ports.
Correct: Set PNO to PN7 as all analog input pins or all general ports.

18-81 18.5 Port Peripheral Circuits added.

20-15 20.3.7 DMAI Channel Control Register (DMICHCR): Incorrect description of Note in the
TS2 bit corrected.
Error: 16-bit and 32-bit accesses
Correct: 16-byte and 32-byte accesses

20-26 Table 20.5 Transfer Request Sources for On-Chip Peripheral Module Request: Transfer
source and destination of DMA transfer request sources in RSPI corrected.

20-37,20-38  20.4.7 Repeat Function revised.

20-38 20.4.8 Reload Function revised.

21-2 Table 21.2 ATU-IIIS Interrupt Generation Functions: Descriptions added.
Added: IRQ_TA_OVF (Timer A overflow)
IRQ_TF_OVF (Timer F overflow)
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Rev.1.10  Sep. 27, 2011 21-2 Table 21.2 ATU-IIIS Interrupt Generation Functions: Incorrect descriptions added.
Error: IRQ_TA, IRQ_TF
Correct: IRQ_TA_IC, IRQ_TF_IC

21-3 Figure 21.1 Block Diagram of ATU-IIIS (1) revised.

21-20 21.6.2 ATU-IIIS Clock Bus Control Register (ATCBCNT): The following description of
the CB5EG bit deleted.
Deleted: When the multiplied-and-corrected clock is selected as the source for line
5 of the clock bus, the setting of these bits is invalid.

21-28 21.7 Overview of Prescalers: Incorrect description corrected.
Error: Synchronization of a prescaler is not possible after it has started or its division
ratio has been changed.
Correct: Synchronization of the prescalers is not possible when its division ratio has
been changed after the prescalers has started.

21-33 21.11.1 TAI Control Register (TAICR): Incorrect description of the CKSELA bit corrected.
Error: Clock-bus line 5 supplies externally input clock B (TCLKB) or the multiplied-
and-corrected clock output by timer B.
Correct: Clock-bus line 5 supplies externally input clock B (TCLKB).

21-34 21.11.2 TAIl/O Control Register 1 (TAilO1): Incorrect description of bits IOA corrected.
Error: When the noise canceler is disabled, the selected edge is simply extracted
from the external inputs (TIAQO to TIAO5 and TIA10 to TIA15).
Correct: Edge extraction is executed to a signal after noise removed. When the noise
canceler is disabled, the selected edge is simply extracted from the external
inputs (TIAOO to TIAO5 and TIA10 to TIA15).

21-42 21.11.8 TAik Noise Canceler Counter (TAIKNCNT): Description deleted.

Deleted: When the NCEA bits are cleared to 0 while the counter is being
incremented, counting continues until the values in the counter and the
noise canceler register match or a level change on the externally input
signal is detected.

21-49 21.13 Overview of Timer F: Description corrected.
Error: Counts the number of edges input to the external input pin (TIFjA).
Correct: Counts the number of edges input to the external input pin (TIFjA) in a
specified period.

21-50 Figure 21.13 Block Diagram of Subblocks of Timer F: Legend corrected.
Error: TFJECNTB: Event counter F
Correct: TFJECNTB: Event counter

21-54 21.14.2 TF Noise Canceller Control Register (TFNCCR): Incorrect description of bits
NCEF corrected.
Error: If a noise change is detected,
Correct: If a noise change is detected until a compare match occurs,

21-73 Figure 21.14 Operation Example of Edge Count in Given Time revised.

21-78 Figure 21.19 Operation Example of Measurement of PWM Input Waveform Timing:
Incorrect description corrected.
Error: Captured value of ECNTCFn
Correct: Captured value of TFJECNTC

21-79 Figure 21.20 Operation Example of Rotation Speed/Pulse Measurement: Incorrect
description corrected.
Error: 1 (Compare match occurs when ECNTCFn = 256)
Correct: 1 (Compare match occurs when TFJECNTC = 256)

21-83 21.26 Overview of Timer G: Incorrect description corrected.
Error: The generated pulse is used to activate the A/D converter or interrupt trigger.
Correct: The generated pulse is used to activate an interrupt trigger of the A/D
converter.
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Rev.1.10  Sep. 27, 2011 21-100

Figure 21.27 TOU Enable Circuit Configuration Diagram: Incorrect description corrected.
Error: PDI event output
Correct: PDAC event output

21-112

21.20.16 TOUNPWM Output-Prohibit Control Register (TONnPODISCR): R/W status of
the ATUKEY bit corrected.

Error: R: R, W: W

Correct: R: 0, W: W

21-128

Figure 21.28 Operation Example of PWM Output Mode: Notes corrected.
Error: *2 The value of the reload 1 register is reloaded in the counter.
Correct: *2 The value of the reload 1 buffer is reloaded in the counter.

21-129

Figure 21.29 PWM Circuit Diagram: Incorrect description corrected.
Error: RLD1T — Correct: TOnmRLD1
Error: RLDOT — Correct: TOnmRLDO

21-129

(2) Reload Register Updating in PWM Output Mode: Descriptions corrected.
Error: Normally this operation is performed all at once, with a 32-bit word access
starting at the reload 1 register address.
Correct: Normally this operation is performed all at once, with a 32-bit access starting
at the reload 1 register address.

21-142

Figure 21.39 Operation Example of One-Shot PWM Output Mode (Reload 0 Register:
H'FFFF): Description of Note 1 corrected.

Error: reload 1 register

Correct: reload O register

21-149

Figure 21.43 Circuit Configuration of PWM Output-Prohibit Function revised.

21-150

(1) Disabling PWM Output by Using a Signal on an External Pin (PWMOFFn):
Descriptions corrected.
Error: Write an appropriate setting value ("000", "001", "010", "011", "10X" or "11X")
to the POSTn bits in the TOnPOCR register.
Correct: Write an appropriate setting value ("001", "010", "011", "10X" or "11X") to
the POSTn bits in the TONnPOCR register.

21-158

Figure 21.49 Timer Configuration Diagram revised.

22-1

Figure 22.1 Block Diagram of TMU revised.

23-1

23.1 Overview: Descriptions corrected.
Error: High-speed communication at rates up to 3.3 Mbps is possible in
asynchronous mode.
Correct: Maximum transfer rate in clock synchronous mode: 3.3 Mbps
Maximum transfer rate in asynchronous mode: 5 Mbps

23-14

23.3.7 SCi Serial Status Register (SCiFSR): Incorrect description of the TDFE flag
corrected.
Error: Indicates that the number of transmit data items written to the SCIFTDR
register is less than the specified transmit trigger count*2.
Correct: Indicates that the number of transmit data items written to the SCIFTDR
register is less than or equal to the specified transmit trigger count*?,

23-16

23.3.7 SCi Serial Status Register (SCiFSR): Incorrect description of the RDF flag
corrected.
Error: Indicates that the number of SCiIFRDR register receive data items is greater
than the specified receive trigger count
Correct: Indicates that the number of SCIFRDR register receive data items is greater
than or equal to the specified receive trigger count
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Rev.1.10  Sep. 27, 2011 23-16

23.3.7 SCi Serial Status Register (SCiFSR): Incorrect description of the RDF flag
corrected.
Error: RDF is set to "1" when a quantity of receive data more than the specified
receive trigger number is stored in the SCiIFRDR register*”
Correct: RDF is set to "1" when a quantity of receive data more than or equal to the
specified receive trigger number is stored in the SCIFRDR register*2

23-23

23.3.9 SCi FIFO Control Register (SCiIFCR): Incorrect description of the RSTRG bits
corrected.
Error: When the quantity of receive data in the SCi receive FIFO data register
(SCiFRDR) becomes more than the number shown below, RTSi# signal is set
to "H" level.
Correct: When the quantity of receive data in the SCi receive FIFO data register
(SCiIFRDR) becomes more than or equal to the number shown below,
RTSi# signal is set to "H" level.

23-23

23.3.9 SCi FIFO Control Register (SCIFCR): Incorrect description of the RTRG bits
corrected.

Error: The RDF flag is set to "1" when the quantity of receive data stored in the SCi
receive FIFO register (SCiIFRDR) is increased more than the set trigger
number shown below.

Correct: The RDF flag is set to "1" when the quantity of receive data stored in the

SCi receive FIFO register (SCiIFRDR) is increased more than or equal to
the set trigger number shown below.

23-24

23.3.9 SCi FIFO Control Register (SCiFCR): Incorrect description of the TTRG bits
corrected.

Error: The TDFE flag is set to "1" when the quantity of transmit data in the SCi
transmit FIFO data register (SCiFTDR) becomes less than the set trigger
number shown below.

Correct: The TDFE flag is set to "1" when the guantity of transmit data in the SCi

transmit FIFO data register (SCIFTDR) becomes less than or equal to the
set trigger number shown below.

23-36

(3) Transmitting and Receiving Data: Incorrect description corrected.
Error: If the TIE bit in the SCi serial control register (SCiSR) is set to "1" at this time,
a transmit-FIFO-data-empty interrupt (TXI) request is generated.
Correct: If the TIE bit in the SCi serial control register (SCISCR) is set to "1" at this
time, a transmit-FIFO-data-empty interrupt (TXI) request is generated.

23-43

Figure 23.14 Example of SCIFi Transmit Operation revised.

23-46

Section title corrected.
Error: 23.5 SCIF Interrupts
Correct: 23.5 SCIFi Interrupt Sources and DMAC

24-62

24.4.13 Interrupt Sources: Third and fourth lines of the description corrected.

Error: The receive buffer full interrupt is assigned to vector address sp_rxint, the
transmit buffer empty interrupt to sp_txint, and the mode fault and overrun
interrupts to sp_errint.

Correct: The receive buffer full interrupt is assigned to SPRIn, the transmit buffer

empty interrupt to SPTIn, and the mode fault and overrun interrupts to SPEIn.

24-62

Table 24.12 RSPIi Interrupt Sources Interrupt Condition revised.

25-16

25.4.2 Master Transmit Operation: Incorrect description corrected.
Error: At this time, TDRE flag is automatically cleared to "0", and data is transferred
from the ICDR register to the ICDRS register.
Correct: At this time, TDRE flag is automatically cleared to "0", and data is
transferred from the ICDRT register to the ICDRS register.
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Rev.1.10  Sep. 27, 2011 25-23 (3) Receive Operation: Incorrect description corrected.
Error: Check if the BC bit in the ICMR register is set to "1" and then set the RCVD bit
in the ICCRL1 register to "1".
Correct: Check if the BC bit in the ICMR register is set to "1xx" and then set the
RCVD bit in the ICCRL1 register to "1".
25-25 Figure 25.18 I12C Bus Interface 3 Reset Procedure Example Using the IICRST BIT:
Incorrect description in step (4) corrected.
Error: the PFPRL register
Correct: the PFPR register
25-33 25.8.8 Register Initialization with the IICRST Bit: Incorrect description corrected.
Error: In master transmit mode and master receive mode, the ICSR register TDRE
flag is set to "1" when "1" is written to the IICRST bit.
Correct: In master transmit mode and slave transmit mode, the ICSR register TDRE
flag is set to "1" when "1" is written to the IICRST bit.
25-34 25.8 Usage Notes: Following titles and descriptions added.
Added: 25.8.10 Notes on Master Reception Mode of I°C Bus Interface Mode
25.8.11 Notes on the Time of Stop Condition Generation in Master Transmit
Mode
26-15 Table 26.4 Mailbox Configuration: Notes corrected.
Error: The corresponding bits in the CiIMKIVLR register for mailboxes [56] to [63] are
disabled.
Correct: The corresponding bits in the CiIMKIVLRL1 register for mailboxes [56] to [63]
are disabled.
26-34 26.3.9 CANi Message Control Register j (CIMCTL]) (i = 0 to 4; j = 0 to 63): Incorrect

description corrected.
Error: Receive mailbox setting enabled (When the TRMREQ bit is "1" and the
RECREQ bit is "0")
Correct: Receive mailbox setting enabled (When the TRMREQ bit is "0" and the
RECREQ bit is "1")

26-57 26.3.20 CANi Error Interrupt Factor Judge Register (CIEIFR) (i = 0 to 4): The following
descriptions of the BLIF bit deleted.
Deleted: After the BLIF bit is set to "1", 32 consecutive dominant bits are detected
again under either of the following conditions:

27-2 Table 27.1 Overview of the ADC: Descriptions in item corrected.
Error: Support for scan conversion end interrupt (ADI), interrupt conversion end
interrupt (ADID), and DMA transfer function
Correct: Support for scan conversion end interrupt (ADI), interrupt conversion end
interrupt, and DMA transfer function

27-2 Table 27.1 Overview of the ADC: Descriptions of ADC corrected.
Error: a scan conversion end interrupt request (ADI)
Correct: a scan conversion end interrupt request (ADOI, AD1l)

27-9, 27-10 (1) A/DO Data Registers 0 to 7 and A/D1 Data Registers 0 to 7 (ADODRO to ADODR7
and AD1DRO to AD1DR7): The following description deleted.
Deleted: The write value should always be "0".

27-9, 27-10 (1) A/DO Data Registers 0 to 7 and A/D1 Data Registers 0 to 7 (ADODRO to ADODR7
and AD1DRO to AD1DR7): R/W status of reserved bits corrected.
Error: R: 0, W: 0
Correct: R: 0, W: —

27-11 (2) A/DO Data Registers 8 to 5 (ADODR8 to ADODR15): The following description
deleted.
Deleted: The write value should always be "0".

27-11 (2) A/DO Data Registers 8 to 5 (ADODR8 to ADODR15): R/W status of reserved bits
corrected.
Error: R: 0, W: 0
Correct: R: 0, W: —
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Rev.1.10  Sep. 27,2011  27-12 (3) A/DO Data Register DIAGO and A/D1 Data Register DIAG1 (ADODRDO and
AD1DRD): The following description deleted.

Deleted: The write value should always be "0".

27-12 (3) A/DO Data Register DIAGO and A/D1 Data Register DIAG1 (ADODRDO and
AD1DRD): R/W status of reserved bits corrected.

Error: R: 0, W: 0

Correct: R: 0, W: —

27-15 27.4.3 A/IDi Control Extended Register (ADICER): Incorrect description of the DIAGM bit
corrected.

Error: To prevent incorrect operation, the DIAGM bit must be switched only while the
ADSCSCT bit in the ADREF register is set to "0".

Correct: To prevent incorrect operation, the DIAGM bit must be switched only while

the ADSCACT bit in the ADIREF register is set to "0".
27-41 Figure 27.9 External Trigger Input Timing: Incorrect description corrected.

Error: Time until the falling of the ADSCACT bit after the rising of the ADITRG# pin is
sampled

Correct: Time until the rising of the ADSCACT bit after the falling of ADITRG# pin is
sampled

28-29 28.3.13 DRIi Transfer Control Register (DRIITRMCNT): Description added to the DBST
bit.

Added: On the other hand, the DBST bit is a value "0" when there is no data in the

intermediate buffer.
28-32 28.3.14 DRIi Special Mode Register (DRIISPMOD): Incorrect description of the SPMEN
bit corrected.

Error: 1. DSDSL (input data bus width) bits

Correct: 1. DWDSL (input data bus width) bits

28-36 28.3.15 DRIi Data Acquisition Control Register (DRIIDCAPCNT): Incorrect description of
the DWRPR bit corrected.

Error: DEXLS

Correct: DEXSL

28-43 28.3.20 DRIi Data Acquisition Event Count Setting Register (DRIIDCAPNUM): Incorrect
description corrected.

Error: When special mode is selected, this register must be set to a value that meets
the conditions listed in table 28.6 according to the setting of the DRIi data
acquisition control register (DRIIDCAPCNT) DSDSL (input data bus width
selection) bit.

Correct: When special mode is selected, this register must be set to a value that
meets the conditions listed in table 28.6 according to the setting of the DRIi
data acquisition control register (DRIIDCAPCNT) DWDSL (input data bus
width selection) bit.

28-46 28.3.23 DRIi Address Reload Registers 0 and 1 (DRIIADRORLD and DRIIADR1RLD):
Incorrect description corrected.

Error: DRIIADROLD and DRIIADR1LD are registers that hold counter reload values.

Correct: DRIIADROCT and DRIIADR1CT are registers that hold counter reload
values.

28-65 Figure 28.8 DRI Initialization Flowchart: The following description added.

Added: Clock supply to the DRI module settings

28-66 (1) One-shot mode: Incorrect description corrected.
Error: the DECmCTSL (DECm count event selection) bits
Correct: the DECmCS (DECm count event selection) bits
28-66 Figure 28.9 DEC One-Shot Mode Count Example revised.
28-67 Figure 28.10 DEC Continuous Mode Count Example revised.
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Rev.1.10  Sep. 27, 2011 28-69 28.6 Relations between DRI Pins and DRI Module Signals added.
28-69 28.7 DRIi Special Mode added.
28-69 28.8.1 Module Stop Function Setting before Using the DRI added.
29-1 Table 29.1 DRO Module Overview: Item added.

Added: Maximum transfer clock: 10MHz

29-6, 29-7 29.3.3 DRO Operating Mode Register (DROMOD): Notes of bits DROSU and DROHD

added.
29-12 Figure 29.3 DRO Setup Example: Description added.
Added: Clock supply to the DRO module settings
30-8 30.4.4 PDAC Status Register (PDISTATUS): R/W status of DWOUT and DWMON bits
corrected.

Error: R: R, W: W
Correct: R: R, W: —

30-8 30.4.4 PDAC Status Register (PDISTATUS): Description of the DWOUT bit corrected.

30-58 30.8 Usage Notes: Description added.
Added: To use the PDAC, set the PDAC bit in the module stop register O
(MSTPCRO) to "0" to enable PDAC and PSEL operations, and then set the
PDAC related register. Otherwise, the clocks are not supplied to the PDAC
module and PDAC operation is disabled even though the PDAC related
register is set.

32-15 32.4.2 FlexRay Lock Register (FRLCK): Incorrect description corrected.
Error: To leave CONFIG state by writing bits CMD3 to CMD1 in the FRSUCC1
register (commands READY),
Correct: To leave CONFIG state by writing bits CMD3 to CMDO in the FRSUCC1
register (commands READY),

32-18 32.5.1 FlexRay Error Interrupt Register (FREIR): Description of the 1IBA bit corrected.
Error: 0: No illegal CPU access to Output Buffer occurred
1: lllegal CPU access to Output Buffer occurred
Correct: 0: No illegal CPU access to Input Buffer occurred

1: lllegal CPU access to Input Buffer occurred

32-65 32.6.8 FlexRay PRT Configuration Register 1 (FRPRTCL1): Incorrect description of bits
UT19 to UTO corrected.
Error: Valid value are 640 to 64000 uT.
Correct: Valid value are 640 to 640000 uT.

32-144 Figure 32.6 Overall State Diagram of FlexRay Communication Controller: Incorrect
description corrected.
Error: HW Reset Power ON FlexRay Module Initialization (FR bit = 1)
correct: HW Reset Power ON FlexRay Module Initialization

32-144 32.16.1 Communication Controller State Diagram: Incorrect description corrected.
Error: State transitions are controlled by externals pins RESET, FRXA, and FRXB by
the POC state machine, and by the CHI Command Vector (bits CMD3 to
CMDO in the FRSUCCL1 register), and also by the FR bit in the FRR register.
Correct: State transitions are controlled by externals pins RESET, FRXA, and FRXB
by the POC state machine, and by the CHI Command Vector (bits CMD3 to
CMDO in the FRSUCCL1 register).

32-166 Figure 32.10 FIFO Status: Empty, Not Empty, Overrun: Description of FIFO not empty
(store next) corrected.
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33-5

33.4 Usage Notes: Description added.
Added: Execute read and write accesses to the register area of a module in the
module stopped state after supplying the clock to the corresponding module.

36-5

36.4.1 AUDR Enable Register (AUDRENB): R/W status of the AUDREKEY flag
corrected.

Error: R: R, W: W

Correct: R: 0, W: W

36-9

DIR command in (1) Input Format: Incorrect description corrected.
Error: 11: lllegal value
Correct: 11: Setting prohibited

38-4

Table 38.3 DC Characteristics - Input Level Voltage: When 5 V is Used: The rating
(Max.) of the low-level input voltage for pins EXTAL corrected.

Error: 0.25 Vcc

Correct: 0.125 Vcc

38-8

Table 38.7 DC Characteristics - Output Voltage: When 3.3 V is Used with Driving Ability
Set to "Normal Output": The rating (Min.) of output high-level voltage (normal output) for
port pins corrected.
Error: Port A, B, C, D, E, F, and G: Vcc — 0.5
Port H, J, K, and L: PVcc— 0.5
Correct: Port A, B, C, D, E, F,and G: Vcc - 1.1
PortH, J, K, and L: PVcc - 1.1

38-8

Table 38.7 DC Characteristics - Output Voltage: When 3.3 V is Used with Driving Ability
Set to "Normal Output"; The rating (Max.) of output low-level voltage (normal output) for
port pins corrected.
Error: Port A, B, C, D, E, F, and G: 0.4
PortH, J, K, and L: 0.4
Correct: Port A, B, C, D, E, F, and G: 0.9
PortH, J, K, and L: 0.9

38-14

Table 38.16 Power-On/Off Timing: Incorrect name of item corrected.
Error: Vdd holding time at Vcc shutdown
PVcc voltage at power off
Correct: Vcc holding time at Vdd shutdown
Vcc voltage at power off

38-14

Figure 38.4 Power-On/Off Timing revised.

38-15

Figure 38.5 Operation Mode and Oscillation Timing at Power-On/Off revised.

38-33

Table 38.26 RSPI Timing: Incorrect description corrected.
Error: SSL rise/fall time: Figures 38.28, 38.29
Correct: SSL rise/fall time: Figures 38.28 to 38.31

38-35

Figure 38.30 RSPI Timing (Slave, CPHA ="0") revised.

38-36

Figure 38.31 RSPI Timing (Slave, CPHA ="1") revised.

38-38

Table 38.29 DRI Timing (When Special Mode is On): The rating (Min.) of symbol
twDLYDIN1 corrected.

Error: 8 tc (CAP)**

Correct: 8 tc (DCAP)**

38-39

Figure 38.34 Edge Detection Timing (Edge Interval to Prevent DRI Internal
Simultaneous Edge Detection Timing) revised.

G-114

Table G.1 Register Assignments: Register description of TOU33 Reload Register
(TO33RLD) changed.
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How to Use This Manual

1. Purpose and Target Readers

This manual is designed to provide the user with an understanding of the hardware functions and electrical
characteristics of the SH7450 Group and SH7451 Group. It is intended for users designing application systems
incorporating this product. A basic understanding of electrical circuits, logic circuits, and microcontrollers is required to

use this manual.

This manual includes an overview of the product; descriptions of the CPU, system control functions, peripheral
functions, and the electrical characteristics; and usage notes.

Particular attention must be paid to the precautionary notes included in this manual. These notes appear in
the body of the text, at the end of each section, and in the Usage Notes section.

The revision history summarizes the main places that have been revised and added since the first edition. It
does not list all revisions. Refer to the text of the manual for details.

Renesas provides the following documents for the SH7450 Group and SH7451 Group. Be sure to refer to the latest
versions of these documents. The most recent versions of these documents can be obtained from the Renesas

Technology Corp web site.

Document Type

Description

Document Title

Document No.

Datasheet

Hardware overview and electrical
characteristics

Hardware manual

Hardware specifications (pin
assignments, memory maps,
peripheral function specifications,
electrical characteristics, and timing
charts) and operation descriptions

SH7450 Group,
SH7451 Group
Hardware Manual

This hardware manual

Software manual

Descriptions of the CPU and
instruction set

SH-4A Extended Function
Software Manual

REJ09B0224

Application note

Sample application programs and
other materials

Renesas technical update

Product specifications, the latest
updates on documents, and other
information
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2. Notation of Numbers and Symbols

The notational conventions for register names, bit names, numbers, and symbols used in this manual are described
below.

(1) Register Names, Bit Names, and Pin Names
Registers, bits, and pins are referred to in the text by symbols. These symbols are followed by the word "register",
"bit", or "pin" to distinguish the three categories.
Examples: the CS# pin, the Vcc pin,
the ICRO register

(2) Notation of Numbers
Binary numbers are notated as B'nnnn (However, the "B" may be omitted when it is clear that the number is binary),
hexadecimal numbers are notated as H'nnnn, and decimal numbers are notated as nnnn.
Examples - Binary: B'11 or 11
Hexadecimal: H'EFAO
Decimal: 1234

(3) Notation for "L" Active (Active-Low) Signals
A sharp sign (#) is appended to the names of signals and pins which are "L" active.
Example: the CSO0# pin
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3. Register Configuration

Each section in this manual provides a table listing all the registers used by the corresponding module before the
register descriptions in the section. The symbols and terms used in these tables are described below.

[Register Table]
Q) (@) (©) (4) (6) (6)
Channel  Register Name Abbreviation After Reset P4 Address Size Page
Common( TM start register ) ( TMSTR ) (H'OO > ( H'FFFF D004 ) ( 8 > ( 22-4)
0 TMO constant register TMOCOR H'FFFF FFFF H'FFFF D008 32 22-5
TMO counter TMOCNT H'FFFF FFFF H'FFFF DOOC 32 22-6
TMO control register TMOCR H'0000 H'FFFF D010 16 22-7

1_constant register 'FFFF D014

Note: « The bit names and text in the figure above are examples that are unrelated to the content of this manual.

(1) Register Name
The register name are shown for each register.

(2) Abbreviation
Gives the name of the register.

(3) After Reset
Indicates the values of each bit after a hardware reset in hexadecimal.

(4) P4 Address
Indicates the P4 address of each register.
The P4 address applies when the P4 area of the virtual address space is used. When the upper three bits of the 32-bit P4 area
address are cleared to "0", the result is an area 7 address. This address is used when accessing area 7 of the physical address
space using the TLB.

(5) Access Size

8-bit access is indicated as "8", 16-bit access as "16", and 32-bit access as "32", respectively.

For registers that allow multiple accesses, each access size is indicated with a slash (/).

If an access size is indicated without a slash (/), only the indicated size is allowed.

« For 32-bit registers that can be accessed using 32-bit and 16-bit accesses
The access size is indicated as "16/32".

« For 8-bit registers that can be accessed using 8-bit access, and also using 16-bit access at the same time with the next
aligned 8-bit register
The access size is indicated as "8/16".

(6) Page
Indicates the page on which the functions and bit settings of the register are described. If the description runs to multiple pages,
only the first page is indicated. For example, if the description starts on page 12-9 and continues to page 12-10, page 12-9 is indicated.
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4. Register Notation

Each register description includes both a bit figure that shows the bit sequence and a bit table that describes the content
set with each bit. The symbols and terms used are described below.

[Bit Figure]

<P4 address: location H'FFFF D010>
<P4 address: location H'FFFF DO1C> 2
<P4 address: location H'FFFF D028>

TMO Control Register (TMOCR)
TM1 Control Register (TM1CR)

(1)
TM2 Control Register (TM2CR)

B\t:C 15 14 13 12 11 10 9 8 6 0
i fuw [ [~ Juwe [~ [ Tpsc
After Reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

| T

T

@) (4) (5) (6) @)
[Bit Table] ‘ ‘ ‘
<After Reset: H'0000>
Bit Abbreviation After Reset R W  Description
@ — AllO o]0  Reserved Bits
These bits are always read as "0". The write value should always be "0".

Underflow flag

Status flag that indicates the occurrence of a TMNnCNT counter underflow.
0: A TMNCNT counter underflow has not occurred.

1: ATMnCNT counter underflow has occurred.

[Condition for clearing to "0"]

* When "0" is written to the UNF bit

[Condition for setting to "1"]

* When a TMnCNT counter underflow occurs

—_— e

Note: « The bit names and text in the figure above are examples that are unrelated to the content of this manual.

8 [ UNF U @

(1) Register Name
Indicates the name and abbreviation of each register.

(2) Register Address
Indicates the P4 address of each register.
The P4 address applies when the P4 area of the virtual address space is used.
When the upper three bits of the 32-bit P4 area address are cleared to "0", the result is an area 7 address.
This address is used when accessing area 7 of the physical address space using the TLB.

(3) Bit
Indicates the bit number.
The bits are shown in order from 31 to 0 for 32-bit registers and from 15 to 0 for 32-bit registers.

(4) Abbreviation
Indicates the name of the bit or field.
Reserved bits are indicated with a dash ("-") and are shaded in the bit figure.
Note that there are cases, such as time counters, where no bit names are indicated and the field is left blank.

(5) After Reset
Indicates the value of each bit after a hardware reset. The value is shown in binary unless specified otherwise.
0: Indicates that the value is "0" after a reset.
1: Indicates that the value is "1" after a reset.
Undefined: Indicates that the value is undefined after a reset.

(6) Rand W
Indicates whether the bit(s) can be read, written to, or neither read nor written to.
The notations used are listed below. When a register contains bits with the notation N (write prohibited) in the write (W)

column, the entire register is read-only, regardless of the notations for the other bits.

* R column notations

R: Readable

?:  Value undefined when read
0: Value "0" when read

1. Value "1" when read

*1: Other (Refers to a note below the bit description table.)

+ W column notations

W: Writable

0:  Always write "0"

1:  Always write "1"

—: Write prohibited

*1: Other (Refers to a note below the bit description table.)

(7) Description
Describes the function of the bit or field.
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5. Abbreviations and Symbols

The table below describes the abbreviations and symbols used in this document.

Abbreviation Full Name

FPU Floating-Point Unit

MMU Memory Management Unit
SHwyRAM Super Hyway RAM

CPG Clock Pulse Generator

INTC Interrupt Controller

WDT Watchdog Timer

BSC Bus State Controller

DMAC Direct Memory Access Controller
ATU-IIIS Advanced Timer Unit IS

T™MU Timer Unit

SCIF Serial Communication Interface
RSPI Renesas Serial Peripheral Interface
lIC3 12C Bus Interface 3

CAN Controller Area Network

ADC A/D Converter

DRI Direct RAM Input Interface
DRO Direct RAM Output Interface
PDAC Parallel DAC Controller

PSEL Parallel Selector

UBC User Break Controller

AUDR AUD RAM Monitor

H-UDI User Debugging Interface

RENESAS
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6. Trademarks and Registered Trademarks

All trademarks and registered trademarks are the property of their respective owners.
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