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Old Company Name in Catalogs and Other Documents
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Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com
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Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.
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12.

Notice

All information included in this document is current as of the date this document isissued. 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 atention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

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.

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

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou 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 lossesincurred by
you or third parties arising from the use of these circuits, software, or information.

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. Y ou 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 devel opment 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.

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 errorsin or omissions from the information included herein.

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. Y ou must check the quality grade of each Renesas Electronics product before using it in aparticular
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 bein 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.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose adirect threat to human life.
Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy 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.
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 physica 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.

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 aresult of your noncompliance with
applicable laws and regulations.

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

Please contact a Renesas Electronics sdes 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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Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

4. Allinformation included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, 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 products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

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

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.

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

Rev.6.00 Mar. 18, 2009 Page ii of lviii
REJ09B0050-0600

RENESAS



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 LSI 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 LS| 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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Configuration of This Manual

This manual comprises the following items:

1. General Precautions in the Handling of MPU/MCU Products
2. Configuration of This Manual

3.
4

. Main Revisions for This Edition

Preface

The list of revisions is a summary of points that have been revised or added to earlier versions.
This does not include all of the revised contents. For details, see the actual locations in this
manual.

Contents

. Overview

Description of Functional Modules
* CPU and System-Control Modules
¢ On-Chip Peripheral Modules

The configuration of the functional description of each module differs according to the
module. However, the generic style includes the following items:

i) Feature

ii) Input/Output Pin
iii) Register Description
iv) Operation

v) Usage Note

When designing an application system that includes this LSI, take notes into account. Each section
includes notes in relation to the descriptions given, and usage notes are given, as required, as the
final part of each section.

8.
9.

List of Registers

Electrical Characteristics

10. Appendix
11. Index
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Preface

The H8S/2368 Group are microcomputers (MCU) made up of the H8S/2600 CPU employing
Renesas Technology’s original architecture as their cores, and the peripheral functions required to
configure a system.

The H8S/2600 CPU has an internal 32-bit configuration, sixteen 16-bit general registers, and a
simple and optimized instruction set for high-speed operation. The H8S/2600 CPU can handle a
16-Mbyte linear address space.

This LSI is equipped with direct memory access controller (DMAC) and data transfer controller
(DTC) bus masters, ROM and RAM, a 16-bit timer pulse unit (TPU), a programmable pulse
generator (PPG), 8-bit timers (TMR), a watchdog timer (WDT), serial communication interfaces
(SCI and IrDA), a 10-bit A/D converter, an 8-bit D/A converter, and I/O ports as on-chip
peripheral modules required for system configuration. I'C bus interface 2 (IIC2) can also be
included as an optional interface.

A high-functionality bus controller is also provided, enabling fast and easy connection of DRAM
and other kinds of memory.

A single-power flash memory (F-ZTAT™) version is available for this LSI's ROM. This provides
flexibility as it can be reprogrammed in no time to cope with all situations from the early stages of
mass production to full-scale mass production. This is particularly applicable to application
devices with specifications that will most probably change.

Note: F-ZTAT is a trademark of Renesas Technology Corp.

Target Users: This manual was written for users who will be using the H8S/2368 Group in the
design of application systems. Target users are expected to understand the
fundamentals of electrical circuits, logical circuits, and microcomputers.

Objective: This manual was written to explain the hardware functions and electrical
characteristics of the H8S/2368 Group to the target users.
Refer to the H8S/2600 Series, H8S/2000 Series Software Manual for a detailed
description of the instruction set.

Notes on reading this manual:

e In order to understand the overall functions of the chip

Read the manual according to the contents. This manual can be roughly categorized into parts
on the CPU, system control functions, peripheral functions and electrical characteristics.
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e In order to understand the details of the CPU's functions

Read the H8S/2600 Series, H8S/2000 Series Software Manual.

For the execution state of each instruction in this LSI, see appendix D, Bus State during

Execution of Instructions.

e In order to understand the details of a register when its name is known

Read the index that is the final part of the manual to find the page number of the entry on the

register. The addresses, bits, and initial values of the registers are summarized in section 24,

List of Registers.

Examples:  Register name: The following notation is used for cases when the same or a
similar function, e.g. 16-bit timer pulse unit or serial
communication, is implemented on more than one channel:
XXX_N (XXX is the register name and N is the channel
number)

Bit order: The MSB is on the left and the LSB is on the right.

Number notation:  Binary is B'xxxx, hexadecimal is H'xxxx, decimal is xxxx

Signal notation: An overbar is added to a low-active signal: Xxxxx

Related Manuals:  The latest versions of all related manuals are available from our web site.
Please ensure you have the latest versions of all documents you require.
http://www.renesas.com/

H8S/2368 Group Manuals:

Document Title Document No.
H8S/2368 Group Hardware Manual This manual
H8S/2600 Series, H8S/2000 Series Software Manual REJ09B0139

User's Manuals for Development Tools:

Document Title Document No.
H8S, H8/300 Series C/C++ Compiler, Assembler, Optimizing Linkage REJ10B0161
Editor Compiler Package Ver.6.01 User's Manual

H8S, H8/300 Series Simulator/Debugger User's Manual REJ10B0211
H8S, H8/300 Series High-performance Embedded Workshop, V.3 Tutorial REJ10B0024
High-performance Embedded Workshop V.4.04 User's Manual REJ10J1737
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Main Revisions for This Edition

Item Page Revision (See Manual for Details)
1.3.3 Pin Functions 14 Table amended
Table 1.2 Pin Functions Pin No.
Type Symbol TFP-120 QFP-128*" /0 Function
Power Supply V_ 2, 33¥ 60, 6,39,66, Input  Power supply pins. V., pins should
83, 84 91,92 be connected to the system power
supply.
vV, 8,17, 22, 3,4,12,21, Input  Ground pins. V, pins should be
58, 80,87 26,35,36, connected to the system power
64,68,88, supply (0 V).
95,99,100
PLLV,, 76 84 Input  Power supply pin for the on-chip PLL
oscillator.
PLLV 78 86 Input  Ground pin for the on-chip PLL
oscillator.
VCL G35 Input  Connect to V,, via a 0.1 pF

(recommended value) capacitor
(placed close to the pin).

20 Note 1 amended and Notes 2 and 3 added

Notes: 1. Not supported by the H8S/2368 0.18 um F-ZTAT
Group.

2. VCL on the H8S/2368 0.18 pum F-ZTAT Group. Do not
connect to VCL.

3. H8S/2368 0.18 um F-ZTAT Group only.
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ltem Page Revision (See Manual for Details)

3.4 Memory Map in Each64
Operating Mode

Figure 3.2 H8S/2368F
Memory Map (2)

Figure

H'000000

H'080000

H'FF4000

H'FFC000
H'FFD000
H'FFFC00
H'FFFFO0

HFFFF20
HFFFFFF

Notes: 1
2
3

4

5. The on-chip RAM is used to program the flash memory. The RAME bit in SYSCR should not be cleared to 0.

amended

ROM: 512 kbytes
RAM: 32 kbytes
Mode 4
(Expanded mode with
on-chip ROM enabled)

On-chip ROM

External address
space

On-chip RAM/
external address
space*1

Reserved area™

External address space

Internal I/O registers

External address space

Internal I/O registers

ROM: 512 kbytes
RAM: 32 kbytes
Mode 5
(User boot mode)

ROM: 512 kbytes
RAM: 32 kbytes
Mode 7
(Single-chip activation
expanded mode,
with on-chip ROM enabled)

H'000000 H'000000
On-chip ROM On-chip ROM
H'080000 H'080000
External address External address
space/ space/
reserved area*2*4 reserved area*2*4
H'FF4000 H'FF4000
On-chip RAM/
On-chip RAM*5 external address
space *3
H'FFC000 _ HFFC000 .
Reserved area™ Reserved area™
H'FFDO0O [External address space/ H'FFDO0O [External address spacel
reserved area*2*4 reserved area™2*4
HFFFC00 Internal I/O registers HFFFC00 Internal I/O registers
H'FFFFOO [External address space/ H'FFFFOO [External address space/
reserved area*2*4 reserved area*2*4
:;;;;Flé Internal I/O registers :;;;;F; Internal I/O registers

. This area is specified as the external address space by clearing the RAME bit in SYSCR to 0.

. When EXPE = 1, external address space; when EXPE = 0, reserved area.

. When EXPE = 1, external address space with RAME = 0, on-chip RAM with RAME = 1.
When EXPE = 0, on-chip RAM.

. A reserved area should not be accessed.

Rev.6.00 Mar. 18, 2009 Page viii of Iviii

REJ09B0050-0600

RENESAS



Item

Page Revision (See Manual for Details)

3.4 Memory Map in Each67

Operating Mode

Figure 3.5 H8S/2364F
Memory Map (1)

Figure amended

RAM: 32 kbytes ROM: 384 kbytes
Modes 1 and 2 RAM: 32 kbytes
(Expanded mode with Mode 3
on-chip ROM disabled) (Boot mode)
H'000000 H'000000
On-chip ROM
H'060000

Reserved area™*

External address

space H'080000

External address
space/

reserved area*2*4

HFF4000 H'FF4000
On-chip RAM/ On-chip RAM*3

external address
space*

H'FFC000 _ H'FFC000

Reserved area™ Reserved area™

H'FFD000 H'FFD0O00 [External addresssaace/
.57}

reserved area’™
HFFFCO0 [internal I/O registers | H'FFFCO0 [ |ytemal 110 registers

HFFFFO0 | External address space H'FFFFOO |External address*szp&ce
reserved area

Internal I/0 registers

External address space

HFFFF20
HFFFFFF

HFFFF20
HFFFFFF
Notes: 1. This area is specified as the external address space by clearing the RAME bit in SYSCR to 0.
2. When EXPE = 1, external address space; when EXPE = 0, reserved area.
3. On-chip RAM is used for flash memory programming. The RAME bit in SYSCR should not be cleared to 0.
4. A reserved area should not be accessed.

Internal I/O registers

7.3.7 DMA Terminal 240 Description amended

Control Register In short address mode, the TEND pin is only available for
(DMATCR) channel B.

8.8.5 Chain Transfer 321  Description amended

When chain transfer is used, clearing of the activation source or
DTCER is performed when the last of the chain of data transfers
is executed. SCI and A/D converter
interrupt/activation sources, on the other hand, are cleared when
the DTC reads or writes to the prescribed register.
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ltem Page Revision (See Manual for Details)
9.8.8 Pin Functions 370 Table amended
e PA7/A23/CS7/IRQ7
[PA7DDR | o1 oo ot o ] o 1
Pin function | PA7 | PA7 | PA7 | CS7 | PA7 |Address| PA7 | PA7 | PA7 | PA7 | PA7 | CS7 | PA7 |Address
input |output| input [outputjoutput| output | input [output| input |output| input [output| input | output
IRQ7 interrupt input”
371 « PA6/A22/IRQ6, PA5/A21/IRQ5
PAMDDR | o | o ] FE R T T o | [ o | 1]
Pin function PAn PAn PAn |Address| PAn PAn PAn PAn PAn | Address
input output input output input output input output input output
IRQn interrupt input™
372 e« PA3/A19, PA2/A18, PA1/A17, PAO/A16
Pin function F&H{e’ﬂ “PAn | PAN W PAR w';iaa}éﬂ “PAn } PAR } PAn | PAR } “PAn w Address
output | input |output| input | output | input |output| input | output input output
9.9.5 Pin Functions 375 Table amended
e PB7/A15, PB6/A14, PB5/A13, PB4/A12, PB3/A11, PB2/A10,
PB1/A9, PBO/A8
PBIDDR | — | o |1 [ o ] T o [ 1
Pin function | Address | PBninput | Address | PBn input |PBn output| PBn input | Address
output output output
9.10.5 Pin Functions 379 Table amended
e PC7/A7, PC6/A6, PC5/A5, PC4/A4, PC3/A3, PC2/A2,
PC1/A1, PCO/AO
pcaDDR | — | O N Y T o [ 1]
Pin function | Address | PChninput | Address | PCn input |PCh output| PCn input | Address
output output output
9.11.5 Pin Functions 383 Table amended
e PD7/D15, PD6/D14, PD5/D13, PD4/D12, PD3/D11, PD2/D10,
PD1/D9, PD0/D8
PORDDR |  — [ o [ T —
Pin function Data I/0 PDn input PDn output Data I/0
9.12.5 Pin Functions 387 Table amended

e PE7/D7, PE6/D6, PE5/D5, PE4/D4, PE3/D3, PE2/D2,
PE1/D1, PEO/DO

PEnDDR 0 1 — 0 1 0 1 —
Pin function |PEn input| PEn Data I/O |PEninput| PEn [PEninput| PEn Data I/O
output output output
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Item

Page Revision (See Manual for Details)

9.13.4 Pin Functions 391

Table amended

o PF7/¢$
(Before) PFDDR — (After) PF7ZDDR

393 Table amended
e PF1/CS5/UCAS
PFIDOR | — | o [ 1 [ o |1 o[ 1 = o[ 1] o] 1]
Pin function UCAS | PF1 | CS5 | PF1 PF1 | PF1 | PF1 | UCAS | PF1 CS5 | PF1 PF1
output | input (output| input |output | input [output| output | input |output| input |output
14.3.7 Serial Status 558 Note amended
Register (SSR) Note: * Only O can be written, to clear the flag. Alternately,
Normal Serial use the bit clear instruction to clear the flag.

Communication Interface
Mode (When SMIF in
SCMR is 0)

Smart Card Interface 562
Mode (When SMIF in

SCMR is 1)

Note amended
Notes: 1. Only 0 can be written, to clear the flag. Alternately,
use the bit clear instruction to clear the flag.

2. etu: Elementary Time Unit: (time for transfer of 1
bit)

14.3.9 Bit Rate Register 565
(BRR)

Table 14.3 BRR Settings
for Various Bit Rates
(Asynchronous Mode)

Table amended
Operating Frequency ¢ (MHz)

8 9.8304 10 12
Bit Rate Error Error Error Error
(bit/s) n N (%) n N (%) n N (%) n N (%)
9600 0 25 046 0 31 000 0 3 13 0 38 016
19200 0 12 0.16 0 15 0.00 0 15 -173 0 19 —2.34
31250 0 7 000 0 9 -170 0 9 000 O 1 0.00
38400 — — — 0 7 000 0 7 -173 0 9 —2.34
Operating Frequency ¢ (MHz)

12.288 14 14.7456 16
Bit Rate Error Error Error Error
(bit/s) n N (%) n N (%) n N (%) n N (%)
9600 0 88 000 0 45 098 0 47 000 0 51 016
19200 0 19 0.00 0 22 -098 0 23 000 O 25 0.16
31250 0 1 2.40 0 13 0.00 0 14 -1.70 0 15 0.00
38400 0 9 0.00 — — — 0 1 000 O 12 0.16
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14.3.9 Bit Rate Register 566
(BRR)

Table 14.3 BRR Settings
for Various Bit Rates
(Asynchronous Mode)

Table amended

Operating Frequency ¢ (MHz)

17.2032 18 19.6608 20
Bit Rate Error Error Error Error
(bit/s) n N (%) n N (%) n N (%) n N (%)
9200 0 27 o000 28 102 0 81 000 o0 3 136
31250 0 16 1.20 0 17 0.00 0 19 -1.70 0 19 0.00
38400 0 13 0.00 0 14 234 0 15 000 O 15 1.78

Operating Frequency ¢ (MHz)
25 30 33 34"

Bit Rate Error Error Error Error
(bit/s) n N (%) n N (%) n N (%) n N (%)
19200 0 40 076 0 48 035 0 53 054 0 54 062
31250 0 24 0.00 O 29 0 0 32 0 0 33 0.00
38400 0 19 173 0 23 173 0 26 -0.54 0 27 -118

14.4.4 SCl Initialization 580
(Asynchronous Mode)

Description amended

... Do not write to SMR, SCMR, IrCR, or SEMR while the SCI is
operating. This also applies to writing the same data as the
current register contents. ...

14.6.2 SCI Initialization 596
(Clocked Synchronous

Description amended
... Do not write to SMR, SCMR, IrCR, or SEMR while the SCl is

Mode) operating. This also applies to writing the same data as the
current register contents. ...
Section 15 I°C Bus 629 Description amended

Interface2 (11C2) (Option)

The I°C bus interface conforms to and provides a subset of the
NXP Semiconductors I°C bus (inter-IC bus) interface (Rev.03)
standard and fast mode functions. The register configuration that
controls the I°C bus differs partly from the NXP. Semiconductors
configuration, however.
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15.3.1 I°C Bus Control 634 Note amended

Register A (ICCRA) Notes: 2. Does not conform to the I°C bus interface
Table 15.2 Transfer Rate specification (standard mode: max. 100 kHz, fast
mode: max. 400 kHz).

15.3.5 I°C Bus Status 639 Table amended
Register (ICSR)

Bit Bit Name Initial Value R/W Description
7 TDRE 0 R/W  Transmit Data Register Empty
[Setting conditions]
e When data is transferred from ICDRT to ICDRS and

ICDRT becomes empty
e When TRS is set

e When a transition from receive mode to transmit mode is
made in slave mode
[Clearing conditions]
e When 0 is written in TDRE after reading TDRE = 1
e When data is written to ICDRT
15.4.5 Slave Receive 652  Figure amended
Operation

Figure 15.12 Slave

Receive Mode Operation (masteroupuy /| \.87 ) e ) a5 ) e ) awo Y ane Y et ) ewo /
Timing 2 scL

(slave output)

SCL
(master output) 9 1 2 3 4 5 6 7 8 9

/
(slavzzﬁcpm) iﬂ \ \L/
/
RDRF )( fu A\ L
ICDRS | X pata 1 // \{} @

\ W
CUSS( :X \/ X \\7aa

processing 7] Set ACKBT [8] Read ICDRR,  [10] Read ICDRR,
and clear RDRF. and clear RDRF.

T

15.4.7 Example of Use 654  Figure amended
Figure 15.14 Sample
Flowchart for Master
Transmit Mode

[1] Test the status of the SCL and SDA lines.*

[2] Select master transmit mode.*

] @ [3] Start condition issuance.*
- [4] Select transmit data for the first byte (slave address + R/W),
Write BBSY =1 [3] and clear TDRE to 0.
and SCP = 0.

Note: * Ensure that no interrupts occur between
when BBSY is cleared to 0 and start condition [3].
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15.4.7 Example of Use 655 Figure amended

Figure 15.15 Sample
Flowchart for Master ] Sl ClearACKaT.

Receive Mode [16] Set slave receive mode.

Note: * Prevent any interrupts while steps [1] to [3] are executed.
Additional information: When receiving one-byte data, execute step [1], and then step [7] omitting steps [2] to [6].
In step [8], dummy read ICDRR.

Figure 15.17 Sample 657  Figure amended
Flowchart for Slave

Receive Mode " Slave receive mode "
T

[ ClaraasinicsR | | 1l
|

Set ACKBT=0 in ICIER i| [2]

—_— -
N
@ = {| Slave transmit mode
Yes
o T
Yes

| Dummy read ICDRR | ][3]

Read RDRF in ICSR |

I
No
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15.7 Usage Notes 660

3. I°C bus interface 2
(l1IC2) master receive
mode

4. Limitations on transfer
rate setting values when
using I°C bus interface 2
(I1C2) in multi-master
mode

5. Limitations on use of
bit manipulation
instructions to set MST
and TRS when using I°'C
bus interface 2 (IIC2) in
multi-master mode

Description added

16.1 Features 662

Figure 16.1 Block
Diagram of A/D Converter

Figure amended

AVCC—>r

Vref ——r 10-bit D/A

AVSS —+

___________________ —

20.3.2 Programming/ 735
Erasing Interface
Parameter

Description amended

... The return value of the processing result is written in ERO,
ER1. Since the stack area is used for storing the registers except
for ERO, ER1, the stack area must be saved at the processing
start.

20.3.3 Flash Vector 747
Address Control Register
(FVACR)

Description amended

... Normally the vector table data is read from the address
spaces from H'00001C to H'00001F.

20.4.2 User Program 757
Mode

(2) Programming
Procedure in User
Program Mode

Description amended
The notes on download are as follows.

— In the download processing, the values of CPU general
registers other than ERO and ER1 are retained.
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20.8 Serial
Communication Interface
Specification for Boot
Mode

(4) Inquiry and Selection
States

788

Description amended
(b) Device Selection

e Size (one byte): Amount of device-code data
This is fixed at 4

Figure 20.21 801
Programming Sequence

Description deleted
(Before) Programming selection (H'42, H'43, H'44)
(After) Programming selection (H'42, H'43)

(9) Programming/Erasing802
State
e Programming

(b) 128-byte
programming

Description amended

e Programming Address (four bytes): Start address for
programming
Multiple of the size specified in response to the programming
unit inquiry
(i.e. H'00, H'01, H'00, H'00 : H'00010000)

24.2 Reqgister Bits 855 Table amended
Register
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3
DRACCR DRMI  — TPC1  TPCO =
25.1.2 DC 874 Table amended
Characteristics Test
Item Symbol  Min Typ Max Unit Conditions
Table 25'2_ _DC Schmitt Ports 1, 2, and 4™, VT Ve x02 — — \%
Characteristics (1) trigger input P50 to P53™, T — — vV %07 Vv
voltage PA4 to PA7** e
VT =VT V%007 — — v
Input high ~ STBY, Vv, V,x09 — V403 V
voltage MD2 to MDO
RES, NMI, EMLE Vi, x09 — V403 V
EXTAL Ve, x07 — V,+03 V
Port 3, 2.2V - V. +0.3 V
P50 to P53™, port
8, ports A to G**
Ports 4 and 9 2.2V — V,+03 V
Inputlow  RES, STBY, v, -0.3 — Ve x01 Vv
voltage MD2 to MDO,
EMLE
NMI, EXTAL -0.3 — V,x02 V
Ports 3t0 5™, 8,9, -0.3 — Ve x02 V
Ato G™
Output high  All output pins Vou V.. —0.5 — — \ lo, =—200 uA
voltage V10 — — Vo l,=-1mA
Output low  All output pins Vo — — 0.4 vV l,=16mA
voltage  "pg 16 pa5™ = — o5 vV 1,-80mA
Note added
Notes: 4. When used as SCLO to SCL1, SDAO to SDA1.
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25.1.2 DC 876
Characteristics

Table 25.4 Permissible
Output Currents

Table amended

Item Symbol  Min Typ Max Unit

Permissible output low SCLO, 1, SDAO, 1 lo. — — 8.0 mA
current (per pin) el

Output pins other — — 2.0
than the above

25.2.2 DC 912
Characteristics

Table 25.14 DC
Characteristics (1)

Table amended

Test
Item Symbol  Min Typ Max Unit Conditions
Schmitt Ports 1, 2, and 4, VT~ Vex02 — — \Y
trigger input P50 to P53™, VT — — vV x07 Vv
voltage PA4 to PA7* oo X0
VT =VT V,x007 — — v
Input high ~ STBY, v, V,x09 — V, +03 V
voltage MD2 to MDO
RES, NMI, EMLE V%09 — V,+03 V
EXTAL Ve x07 — V403 V
Port 3, V,x07 — V403 V
P50 to P53™, port
8, ports A to G*°
Ports 4 and 9 AV, x07 — AV, +03 V
Input low RES, STBY, ' -0.3 — Ve x0.1 \%
voltage MD2 to MDO,
EMLE
NMI, EXTAL -0.3 — Vex02 V
Ports 3t0 5™, 8, 9, -0.3 — V,x02 V
Ato G*
Output high  All output pins Vou V05 — — Vv o = —200 A
voltage
V1.0  — — Vo l,=-1mA
Output low  All output pins Vo, — — 0.4 \ l,=1.6mA
voltage  “paoto pas™ - = 05 V1, =80mA
Note added

Notes: 4. When used as SCLO to SCL1, SDAO to SDA1.

Table 25.16 Permissible 914
Output Currents

Table amended

Item Symbol Min Typ Max Unit

Permissible output low  SCLO to SCL1, SDAO to SDA1 lo, — — 80 mA
current (per pin)

Output pins other than the above — — 2.0
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25.3.2 DC 927  Table amended
Characteristics
Item Symbol
Table 2527 DC Schmitt Port 1,2, 4% P50 VT~
Characteristics trigger input to P53"*|PAdto
voltage PA7* -
VT -
VT
Input high ~ STBY, Vi
voltage MD2 to MDO
RES, NMI, FWE
EXTAL
Port 3,
P50 to P53™, port
8", ports A to G™*
Port 4, Port 9
Input low RES, STBY, V.
voltage MD2 to MDO,
EMLE
NMI, EXTAL
Ports 3 to 5™,
port 8, port 9,
ports A to G**
Output high All output pins Vou
voltage
Output low  All output pins Ve,

voltage  “pg51; pa5*

Note amended
Notes: 2. When used as IRQO to IRQ7.
3. When used as other than IRQO to IRQ7

Table 25.28 DC 928 Table amended
Characteristics ltem
Input RES
leakage H
current W
MD2 to MDO

Port 4, Port 9

Three-state Ports 1 to 3,
leakage P50 to P53,
current port'8,

(off state)  ports Ato G

Table 25.29 Permissible 929 Table amended
Output Currents ltem

Permissible output low  SCLO to SCL1, SDAO to SDA1
current (per pin) Output pins other than the above :
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25.3.3 AC 930 Description deleted

Characteristics (Before) The clock, control signal, bus, DMAC, and ...
(After) The clock, control signal, bus, DMAC, and ...

25.3.3 AC 935 Table amended

Characteristics tem Symbol  Min. |

Table 25.33 Bus Timing WAIT hold time oL 5 :

2 '
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