To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
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

April 1%, 2010
Renesas Electronics Corporation

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. All information 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. 2.00 Sep. 28,2009 Page ii of xlii
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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.

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.

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 LSl is not guaranteed if they are
accessed.

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.

Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm

that the change will not lead to problems.

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

Rev. 2.00 Sep. 28,2009 Page iii of xlii
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1.

How to Use This Manual

Objective and Target Users

This manual was written to explain the hardware functions and electrical characteristics of this
LSI to the target users, i.e. those who will be using this LSI in the design of application
systems. Target users are expected to understand the fundamentals of electrical circuits, logic
circuits, and microcomputers.

This manual is organized in the following items: an overview of the product, descriptions of
the CPU, system control functions, and peripheral functions, electrical characteristics of the
device, and usage notes.

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

in the manual.

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

The following documents have been prepared for the H8S/2112R Group. Before using any of
the documents, please visit our web site to verify that you have the most up-to-date available
version of the document.

Document Type

Contents

Document Title

Document No.

Data Sheet

Overview of hardware and electrical —

characteristics

Hardware Manual

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

H8S/2112R Group
Hardware Manual

This manual

Software Manual

Detailed descriptions of the CPU

and instruction set

H8S/2600 Series

H8S/2000 Series Software

Manual

REJ09B0139

Application Note

Examples of applications and

sample programs

Renesas Technical
Update

Preliminary report on the
specifications of a product,

document, etc.

The latest versions are available from our

web site.
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2. Description of Numbers and Symbols

Aspects of the notations for register names, bit names, numbers, and symbolic names in this
manual are explained below.

(1) Overall notation

In descriptions involving the names of bits and bit fields within this manual, the modules and
registers to which the bits belong may be clarified by giving the names in the forms

"module name"."register name"."bit name" or "register name"."bit name".

&)

Register notation

The style "register name"_"instance number" is used in cases where there is more than one
instance of the same function or similar functions.

[Example] CMCSR_0: Indicates the CMCSR register for the compare-match timer of channel 0.

Number notation
Binary numbers are given as B'nnnn (B' may be omitted if the number is obviously binary),
hexadecimal numbers are given as H'nnnn or Oxnnnn, and decimal numbers are given as nnnn.

C)

[Examples] Binary: B'11 or 11
Hexadecimal: H'EFAO or OXEFAO
Decimal: 1234

(4) Notation for active-low
An overbar on the name indicates that a signal or pin is active-low.
[Example] WDTOVF

(4) @)

14.2.2 Compare Match Control/Status Register_0, _{ (CMCSR_0,)CMCSR_1)

CMCSR indicates compar ation, enables or disables interrupts, and selects the counter

4
t clock. Generation ofla WDTOVF i itializes the TCNT value to 0. r
W

14.3.1 Interval Count Operation

When an internal clock is selected with the CKS1 and CKSO bits in CMCSR and the STR bit in
CMSTR is set to 1, CMCNT starts incrementing using the selected clock. When ghevalues in
CMCNT and the compare match constant register (CMCOR) match, CMCNT i§ cleared to H'0000
and the CMF flag in CMCSR is set to 1. When the CKS1 and CKSO bits are set '01 at this tipr€,
a f/4 clock is selected.

Rev. 0.50, 10/04, page 416 of 914
RENESAS

®)
Note: The bit names and sentences in the above figure are examples and have nothing to do
with the contents of this manual.
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3. Description of Registers

Each register description includes a bit chart, illustrating the arrangement of bits, and a table of
bits, describing the meanings of the bit settings. The standard format and notation for bit charts
and tables are described below.

[Table of Bits] (1) @ © @ ®)
Bit| Bit Name Initial Value R/W Description
15 - i Reserved
14 - ( These bits are always read as 0. )
13to 11 ASID2 to All 0 R/W  Address Identifier
ASIDO These bits enable or disable the pin function.
10 - 0 R Reserved

This bit is always read as 0.

- 1 R Reserved
This bit is always read as 1.

— " =

Note: The bit names and sentences in the above figure are examples, and have nothing to do with the contents of this

manual.

(1) Bit

@

(3

(4

(5

)

Indicates the bit number or numbers.
In the case of a 32-bit register, the bits are arranged in order from 31 to 0. In the case
of a 16-bit register, the bits are arranged in order from 15 to 0.

Bit name
Indicates the name of the bit or bit field.
When the number of bits has to be clearly indicated in the field, appropriate notation is
included (e.g., ASID[3:0]).
A reserved bit is indicated by "-".
Certain kinds of bits, such as those of timer counters, are not assigned bit names. In such
cases, the entry under Bit Name is blank.
Initial value
Indicates the value of each bit immediately after a power-on reset, i.e., the initial value.
0: The initial value is 0
1: The initial value is 1
—: The initial value is undefined
R/W
For each bit and bit field, this entry indicates whether the bit or field is readable or writable,
or both writing to and reading from the bit or field are impossible.
The notation is as follows:
R/W: The bit or field is readable and writable.
R/(W): The bit or field is readable and writable.
However, writing is only performed to flag clearing.
R: The bit or field is readable.
"R" is indicated for all reserved bits. When writing to the register, write
the value under Initial Value in the bit chart to reserved bits or fields.
W: The bit or field is writable.
Description
Describes the function of the bit or field and specifies the values for writing.

Rev. 2.00 Sep. 28,2009 Page vii of xlii
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4. Description of Abbreviations

The abbreviations used in this manual are listed below.

e Abbreviations specific to this product

Abbreviation

Description

BSC Bus controller

CPG Clock pulse generator

INT Interrupt controller

SCI Serial communication interface
TMR 8-bit timer

TPU 16-bit timer pulse unit

WDT Watchdog timer

e Abbreviations other than those listed above

Abbreviation Description

ACIA Asynchronous communication interface adapter
bps Bits per second

CRC Cyclic redundancy check

DMA Direct memory access

DMAC Direct memory access controller

GSM Global System for Mobile Communications

Hi-Z High impedance

IEBus Inter Equipment Bus (IEBus is a trademark of NEC Electronics Corporation.)
I/0 Input/output

IrDA Infrared Data Association

LSB Least significant bit

MSB Most significant bit

NC No connection

PLL Phase-locked loop

PWM Pulse width modulation

SFR Special function register

SIM Subscriber Identity Module

UART Universal asynchronous receiver/transmitter
VCO Voltage-controlled oscillator

Rev. 2.00 Sep. 28,2009 Page viii of xlii
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Main Revisions for This Edition

MULXS.W Rs, ERd

Item Page Revision (See Manual for Details)
2.1.1 Differences 30 Table amended
between H8S/2600 CPU \
and H8S/2000 CPU Instruction Mnemonic
MULXU MULXU.B Rs, Rd
MULXU.W Rs, ERd |
MULXS MULXS.BRs,Rd

2.6.1 Table of 49 Table amended
Instructions Classified by \
. Instruction Size* Function
Function ,
BXOR B C @ (<bit-No.> of <EAd>) - C
H XORs the carry flag with a specified bit in a general register or memory
Table 2.7 . Blt . operand and stores the result in the carry flag.
Manipulation Instructions BIXOR B C ® [~(<bit-No.> of <EAd>)] - C
(2) XORs the carry flag with the inverse of a specified bit in a general
register or memory operand and stores the result in the carry flag.
The bit number is specified by 3-bit immediate data.
BLD B (<bit-No.> of <EAd>) - C
Transfers a specified bit in a general register or memory operand to the
carry flag.
BILD B ~(<bit-No.> of <EAd>) — C
Transfers the inverse of a specified bit in a general register or memory
operand to the carry flag.
The bit number is specified by 3-bit immediate data.
8.2.4 Port4 167 Description replaced
(2) P46/PWMU4B The pin function is switched according to the combination of

the settings of the PWMA4E bit in the PWMOUTCR register of
PWMU_B, the CNTMD45A bit in PWMPCR, and the P46DDR
bit, as shown below. PWMA4OE in the table is represented by
the following logical expression.

PWM40E = PWMA4E « CNTMD45A.

Table amended

P46DDR
PWM40OE

Pin function

Rev. 2.00 Sep. 28, 2009 Page ix of xlii
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Item Page Revision (See Manual for Details)
8.2.4 Port4 168 Description replaced
(4) P44/TMO1/ The pin function is switched according to the combination of
PWMU2B/TCMCYI2 the settings of the OS3 to OSO bits in the TCR register of
TMR_1, the PWM2E bit in the PWMOUTCR register of
PWMU_B, the CNTMD23A bit in PWMPCR, and the P44DDR
bit, as shown below. PWM2OE in the table is represented by
the following logical expression.
PWM20OE = PWM2E « CNTMD23A.
Table amended
0S3 to 0S0
P44DDR :
PWM20OE 5
8.2.11 PortB 178 Description replaced
(6) PB2/RI/PWMUOB The pin function is switched according to the combination of
the settings of the PWMOE bit in the PWMOUTCR register of
PWMU_B, the CNTMDO1A bit in PWMMDCR, and the
PB2DDR bit, as shown below. PWMOOE in the table is
represented by the following logical expression.
PWMOOE = PWMOE « CNTMDO1A.
Table amended
PB2DDR ;
PWMOOE 5
Pin function
8.2.15 PortF 186 Description amended
(1) PF7/PWMUS5A, (n=7,5,m=5,3)
PF5/PWMUS3A
(2) PF6/PWMUA4A, (2) added
PF4/PWMU2A
Rev. 2.00 Sep. 28, 2009 Page x of xlii
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Item Page

Revision (See Manual for Details)

8.2.15 PortF 188
(6) PFO/IRQ8/PWMUOA

Description replaced

The pin function is switched according to the combination of
the settings of the PWMOE bit in the PWMOUTCR register of
PWMU_A, the CNTMDO1A bit in PWMMDCR, and the
PFODDR bit, as shown below.

When the ISS8 bit in ISSR16 is cleared to 0 and the IRQ8E bit
in the IER16 register of the interrupt controller is set to 1, this
pin can be used as the IRQ8 input pin. PWMOOE in the table is
represented by the following logical expression.

PWMOOE = PWMOE « CNTMDO1A.

Table amended

PFODDR
PWMOOE :

Pin function

9.3.2 PWM Output 202
Control Register
(PWMOUTCR)

Title amended

9.3.3 PWM Mode 205
Control Register
(PWMMDCR)

Title amended

9.4.2 Pulse Division 219
Mode

Figure 9.8 Example of
Additional Pulse Timing
(Upper 4 Bits in
PWMREG = B'1000)

Figure amended

No pulse added

— }¢ Resolution width

S

=2

Pulse added

Additional pulse

Rev. 2.00 Sep. 28, 2009 Page xi of xlii
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Item Page

Revision (See Manual for Details)

9.4.2 Pulse Division 220
Mode

Figure amended

1 conversion period

[ |
(1) Example of Setting PUIREG ]
Figure 9.9 Example of eamele 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Buty oyele
WMU Setting H7F ‘ L L L LT 127/256
14
LN I 1 T e e o I 6 N -2
He1 _I_I_I_I_I_I_I_LI_I_I_LI_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_LF 129/256
H'82 ' T 130/256
*: Position of additional pulse
10.3.3 Timer I/O 239 Table amended
Control Register (TIOR) ,
Table 10.13 TIORL_O Bit3 ~ Bit2  Bit1  Bit0
(channel 0) - 10C3 10C2 10C1 10C0
14.4.6 Serial Data 392 Figure amended
Recepton o,

(Asynchronous Mode)

Figure 14.9 Sample
Serial Reception
Flowchart (1)

5]

[ clearrEbitinSCRto0 | [6]
]

( End reception )

14.5.1 Multiprocessor 396
Serial Data Transmission

Figure 14.11 Sample
Multiprocessor Serial
Transmission Flowchart

Figure amended

--------------- bl bt

Clear DR to 0 and set DDR to 1

[ clearTEbitinscRo0 | (5]

( End transmission )

14.5.2 Multiprocessor 398
Serial Data Reception

Figure 14.13 Sample
Multiprocessor Serial
Reception Flowchart (1)

Figure amended

(Continued on next page)

[ crearREbitinSCR100 | 6]
|
- [Legend]
C End reception ) v: Logical add (OR)
Rev. 2.00 Sep. 28,2009 Page xii of xlii
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Item

Page Revision (See Manual for Details)

14.6.3 Serial Data
Transmission (Clocked
Synchronous Mode)

Figure 14.17 Sample
Serial Transmission
Flowchart

403 Figure amended

| clearTEbitinSCRto0 | 4]

|
( End transmission )

14.6.4 Serial Data
Reception (Clocked
Synchronous Mode)

Figure 14.19 Sample
Serial Reception
Flowchart

405 Figure amended

5]

| Clear RE bit in SCR to 0

[6]

|
( End reception )
)

[3l ( Error processing

| Overrun error processing |

| Clear ORER flag in SSR to 0 |

14.6.5 Simultaneous

Serial Data Transmission

and Reception (Clocked
Synchronous Mode)

Figure 14.20 Sample
Flowchart of
Simultaneous Serial
Transmission and
Reception

407 Figure amended

[5]

Clear TE and RE bits in SCRto 0| [6]

I
( End transmission/reception )

15.5 Noise Canceler
Circuit

Table 15.5 Sample
Settings for Noise
Canceler Circuit

449 Table amended
CLK1 and FLTCK1 and CIR Number of Stages Width of
CLKO BRR FLTCKO Sampling of Noise Canceler Noise
Setting Setting Setting Clock Circuit Cancellation
10MHz ¢ H'80 Not divided ~ 12.9us 0 12.9 us

Rev. 2.00 Sep. 28, 2009 Page xiii of xlii
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Item Page Revision (See Manual for Details)

15.7 Interrupt Sources 451 Table amended
Table 15.7 Interrupt Interrupt Name Interrupt Source Flags Interrupt Enable Bit
SOUrCGS RENDI REND Receive end RENDIE

OVEI OVRF Overrun error OVEIE

REPI REPF Repeat detection REPIE

FREI FRF Framing error FREIE

ABI ABF Abort ABIE

HEADFI HEADF Header detection HEADFIE

16.3.8 FIFO Control 464 Table amended
Register (FFCR)

Bit Bit Name Initial Value R/W Description

2 XMITFRST 0 w Transmit FIFO Reset

The transmit FIFO data is cleared when 1 is written.
However, FTSR data is not cleared. This bit is
automatically cleared.

1 RCVRFRST 0 w Receive FIFO Reset

The receive FIFO data is cleared when 1 is written.
However, FRSR data is not cleared.

This bit is automatically cleared.

16.4.4 Data 481 Figure amended
Transmission/Reception ..
with Flow Control [5] Select parity with the EPS and PEN bits in FLCR, and

. set the stop bit with the STOP bit in FLCR. Then, set
Figure 16.6 Example of the data length with the CLS1 and CLSO bits in FLCR.

Initialization Flowchart

| [6] Set the FIFOE bit in FFCR to 1 to enable the FIFO.

E Set the receive FIFO trigger level with the RCVRTRIG1
. and RCVRTRIGO bits in FFCR. Select the best trigger
| level to prevent an overflow of the receive FIFO.

Figure 16.10 Example 485 Figure amended
of Data Reception
Flowchart

|| Receive data ready interrupt || [1]

| Read FLSR | 2]

Bl=1,FE=1,
PE=1,0rOE=1

Error processing

| Read receive FIFO | [3]

| Read FLSR |
T oo S
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16.6.2 FLCR Access 490
During Serial

Transmission and

Reception

Description added

17.4.5 Slave Receive 534
Operation

Figure 17.15 Example
of Slave Receive Mode
Operation Timing (2)
(MLS =0)

Figure amended

ICDRR  Data (n-2)f \| Data (n-1)

[8] IRIC clear
[9] Set ACKB=1

User processing [10] ICDR read (Data (n-1))

19.3.2 Keyboard Buffer 559
Control Register 2
(KBCR2)

Table amended

Initial
Bit Bit Name Value R/W Description
7t04 — All 1 R/W Reserved

These bits are always read as 1. The initial value
should not be changed.

19.3.6 Keyboard Buffer 564
Transmit Data Register

Table amended

(KBTR)  Description
EKeyboard Buffer Transmit Data Register 7 to 0
‘Initialized to H'FF at reset.

19.4.1 Receive 565 Figure amended

Operation ..

Figure 19.3 Sample
Receive Processing
Flowchart

KCLKI

and KDI bits both
1?

No

transmission state.
Execute receive abort
| processing.
| Receive enabled state |[3]

| Set KBE bit |

Keyboard side in data |

19.4.8 Operation during 573
Data Reception

Figure 19.13 Receive
Timing and KCLK

Figure amended

KCLK for i
other PS2 ,

19.4.9 KCLK Fall 574
Interrupt Operation

Figure 19.14 Example
of KCLK Input Fall
Interrupt Operation

Note amended

Note: * The KBF setting timing is the same as the timing of
KBF setting and KCLK automatic 1/O inhibit bit
generation in figure 19.11. When the KBF bit is used
as the KCLK input fall interrupt flag, the automatic 1/0
inhibit function does not operate.
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19.5.4 Medium-Speed 580
Mode

Description amended

In medium-speed mode, the PS2 operates with the medium-
speed clock. For normal operation of the PS2, set the medium-
speed clock to a frequency of 300 kHz or higher.

20.1 Features 583 Figure amended
Figure 20.1 Block :
Diagram of LPC
IDR4 !
TWROMW IDR3
— TWR1 o IDR2
- TWR15 IDR1
20.3 Register 586 Table amended
Descriptions
. _ BW nitial Data Bus
Table 20.2 Reglster Register Name Abbreviation Slave Host Value Address Width
Configuration Bidirectional data register OMW TWROMW R W  HO00 HFE20 8
Bidirectional data register 0SW TWROSW W R H'00 HFE20 8
20.3.1 Host Interface 593 Table amended
Control Registers 0 and aw
Initial
1 (H|CRO and HlCR1) Bit BitName Value Slave Host Description
¢ HICR1 0 LSCIB 0 RW —  LSCl output Bit
Controls LSCI output in combination with the LSCIE
bit . For details, refer to description on the LSCIE
bit in HICRO.
20.3.2 Host Interface 594 Table amended
Control Registers 2 and aw

3 (HICR2 and HICR3)
« HICR2

Initial
Bit Bit Name Value

Slave Host Description

3 IBFIE3 0

R/W

IDR3 and TWR Receive Complete interrupt Enable

Enables or disables IBFI3 interrupt to the slave (this

LSI).

0: Input data register IDR3 and TWR receive
complete interrupt requests disabled

1: [When TWRE = 0 in LADR3]

Input data register (IDR3) receive complete
interrupt requests enabled

[When TWRE = 1 in LADR3]

Input data register (IDR3) and TWR receive
complete interrupt requests enabled
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20.3.11 Bidirectional
Data Registers 0 to 15
(TWRO to TWR15)

605

Description amended

When the host and slave begin a write, after the respective
registers of TWRO have been written to, arbitration for
simultaneous access is performed by checking the status flags
whether or not those writes were valid.

When the host has access rights, TWROMW is selected in
TWRO and the state of TWROMW is returned when the host
reads TWROSW. Attempts by the slave to write to TWROSW
are invalid.

When the slave has access rights, TWROSW is selected in
TWRO and the state of TWROSW is returned when the slave
reads TWROMW. Attempts by the host to write to TWROMW
are invalid.

For the registers selected from the host according to the I/O
address, see section 20.3.7, LPC Channel 3 Address Registers
H and L (LADR3H and LADR3L).

20.3.12 Status
Registers 1 to 4 (STR1
to STR4)

« STR4

611

Table amended

R/W
Bit Bit Name Initial Value Slave Host Description
o ToBFa o R(W)* R OutputBufferFul
0: [Clearing conditions]
When the host reads ODR4 in I/O read cycle
When the slave writes 0 to the OBF4 bit
1: [Setting condition]
When the slave writes to ODR4

21.4.1 LPC/FW
Memory Cycles

672

Description deleted

The FSI supports byte, word, and longword transfers of FW
memory read and write cycles. In word transfer, the least
address bit is fixed to B'0; while in longword transfer, the lower
2 bits are fixed to B'00.

21.5 Reset Conditions
Table 21.8 Range of

690, 691

Table amended

System LPC
Initialization Of FS| in Register Name Reset LPC Reset Shutdown LPC Abort FSI Reset
Each Mode FSILSTR1 S:Z ; 6,4, Initialized Initialized Retained Retained Retained
Bit 2 Initialized Initialized Retained Retained Initialized
Bits 5, 1, and Initialized Retained Retained Retained Retained
0
FSISTR  Bits6and5 Initialized  Retained  Retained  Retained Initialized
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24.1 Features

715

Description amended
e Two flash-memory MATSs according to LSl initiation mode.

The on-chip flash memory has two memory spaces in the
same address space (hereafter referred to as memory
MATSs). The mode setting at initiation determines which
memory MAT is initiated first.

The MAT can be switched by using the bank-switching
method after initiation.

— The user memory MAT is initiated at a power-on reset in
user mode: 96K bytes

— The user boot memory MAT is initiated at a power-on reset
in user boot mode: 8K bytes

e Three on-board programming modes

Boot mode: Using the on-chip SCI-1, the user MAT can be
programmed/erased. In boot mode, the bit rate between the
host and this LSI can be adjusted automatically.

User program mode: Using a desired interface, the user
MAT can be programmed/erased.

User boot mode: The User boot program of The optional
interface can be made and The User MAT can be
programmed.

24.2 Mode Transition
Diagram

Table 24.1 Differences
between Boot Mode,
User Program Mode,
and Programmer Mode

718

Note replaced

Notes: 2. First, the reset vector is fetched from the embedded
program storage MAT. After the flash memory
related registers are checked, the reset vector is
fetched from the user boot MAT.

Description added

e The user boot MAT can be programmed or erased only in
boot mode and programmer mode.

¢ In boot mode, the user boot MAT are totally erased. Then,
the user MAT or user boot MAT can be programmed by
means of commands. Note that the contents of the MAT
cannot be read until this state.

Boot mode can be used for programming only the boot MAT
and then programming the user MAT in user boot mode.
Another way is to program only the user MAT since user boot
mode is not used.

¢ In user boot mode, boot operation of the optional interface
can be performed with mode pin settings different from those
in user program mode.
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245 721 Description amended
::’rtoggframmlng/ Erasing The procedure program for user program mode/user boot
nieriace mode is made by the user. Figure 24.5 shows the procedure
for creating the procedure program. For details, see section
24.8.2, User Program Mode, section 24.8.3, User Boot Mode.
24.71 730 Table amended
Programming/Erasing initial
. 1
Interface Reglsters Bit Bit Name Value R/W Description
7 MS7 o/1*! R/W#  MAT Select
(5) F.IaSh MAT Select 6 MS6 0 R/W#¥  The user MAT is selected when a value other than H'AA
Register (FMATS) 5 Mss  of# is written, and the user boot MAT is selected when H'AA
4 MS4 0 RAW: is written. The MAT is switched by writing a value in
: . FMATS. To switch the MAT, make sure to follow section
3 MS3 0/1% R/W* 24.10, Switching between User MAT and User Boot
2 MS2 0 R/W=2 MAT. (The user boot MAT cannot be programmed in
1 MS1 o/ R/W# user program mode even if the user boot MAT is
.2  selected by FMATS. The user boot MAT must be
0 MSo 0 Rw* programmed in boot mode or programmer mode.)
[Programmable condition]
Execution state in the on-chip RAM
Note added
Notes: *1 The value is 1 in user boot mode and O otherwise.
(6) Flash Transfer 731 Table amended
Destination Address nital
. nitia
RGQISter (FTDAR) Blt 7777777 ?,it,,'\!,a,m,e,,y,a,lyf 777777 R IW Description
6 TDA6 0 R/W Transfer Destination Address
5 TDA5 0 R/W Specifies the on-chip RAM start address of the download
4 TDA4 0 R/W destination. A value between H'00 and H'01, and up to 3
2 T o mw  fbres e bopeciiedas e dataddos ol e
on-chip . 0 is set as a storage
2 TDA2 0 RW area for internal programs in RAM.
! TDA1 0 RW H'00: H'FFDO8O0 is specified as the start
0 TDAO 0 R/W address.
H'01: H'FFD880 is specified as the start
address.
H'02 to H'7F: Setting prohibited
(Specifying a value from H'02 to H'7F sets
the TDER bit to 1 and stops download of
the on-chip program.)
24.8.4 Storable Areas 760 Description amended

for On-Chip Program
and Program Data

¢ In an operating mode in which the external address space is
not accessible, such as single-chip mode, the required
procedure programs  should be transferred to the on-chip
RAM before programming/erasing starts (download result is
determined).

e The flash memory is not accessible during
programming/erasing. Programming/erasing is executed by the
program downloaded to the on-chip RAM. Therefore, the
procedure program that initiates operation should be stored
in the on-chip RAM other than the flash memory.
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24.8.4 Storable Areas 762 Table amended
for On-Chip Program
d Program Data Storable/Executable Area Selected MAT
an g Embedded
Program
Table 24.1 0 Usable Item On-Chip RAM  User MAT  User MAT Storage MAT
Area for PI’Ogrammlng n Decision of initialization result o o o
User Program Mode Operation for initialization error ¢] ] ]
Operation for disabling interrupts o [¢] (¢]
Table 24.11 Usable 763 Table amended
Area for Erasure in User
Proaram Mode Storable/Executable Area Selected MAT
g Embedded
Program
Item On-Chip RAM  User MAT  User MAT Storage MAT
Decision of initialization result [¢] o [¢]
Operation for initialization error o] o o]
Operation for disabling interrupts (o] o o]
Table 24.12 Usable 764 Table amended
Area for Programming in
Storable/Executable Area Selected MAT
User Boot Mode
Embedded
On-Chip User Boot User Boot Program
Item RAM MAT User MAT MAT Storage MAT
Determination of initialization O [¢] [¢]
result
Initialization error processing O o O
Disabling interrupts o o (¢}
Table 24.13 Usable 765 Table amended
Area for Erasure in User
Boot Mode Storable/Executable Area Selected MAT
Embedded
On-Chip User Boot User Boot Program
Item RAM MAT User MAT MAT Storage MAT
Determination of initialization O [¢] [¢]
result
Initialization error processing O o O
Disabling interrupts o o (¢}
24.11 Programmer 770 Note amended
Mode

Note: For the R4F2112R model, 96 kbytes of ROM space is

available when the user MAT is selected. If programming
is performed in programmer mode, H'FF data must be
written to address H'18000 to H'1FFFF with 128-kbyte
capacity setting.
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24.12 Standard Serial 770
Communication Interface
Specifications for Boot

Mode

Description amended
2. Inquiry/selection state

In this state, the boot program responds to inquiry
commands from the host. The device name, clock mode,
and bit rate are selected. After selection of these settings,
the program is made to enter the programming/erasing state
by the command for a transition to the programming/erasing
state. The program transfers the libraries required for
erasure to the on-chip RAM and erases the user MATs and
user boot MATSs before the transition.

Figure 24.18 Boot 771
Program States

Figure amended

Operations for erasing
user MATs and
user boot MATs

Programming/
erasing wait

Q

(8) Inquiry and Selection 779
States

(f) Operating Clock
Frequency Inquiry

Description amended

e Minimum value of operating clock frequency (two bytes): The
minimum value of the divided clock frequency.

The minimum and maximum values of the operating clock
frequency represent the values in MHz, valid to the
hundredths place of MHz, and multiplied by 100. (e.g. when
the value is 17.00 MHz, it will be 2000, which is H'07DO0.)

e Maximum value (two bytes): Maximum value among the
divided clock frequencies.

There are as many pairs of minimum and maximum values
as there are operating clock frequencies.

(8) Programming/Erasing 791
State

3. Programming/Erasing
State Information

(c) 128-Byte
Programming

Description amended
H'11:  Checksum Error
H'2A:  Address Error
The address is not within the specified MAT range.
H'53:  Programming error

A programming error has occurred and programming
cannot be continued.
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24,12 Standard Serial 794
Communication Interface
Specifications for Boot

Mode

(8) Programming/Erasing
State

3. Programming/Erasing
State Information

(f) Memory Read

Description amended

¢ Area (one byte)
H'00: User boot MAT
H'01l: User MAT

An address error occurs when the area setting is
incorrect.

(g) User Boot MAT Sum 795
Check

Description added

(i) User Boot MAT Blank 796
Check

Description added

27.3 Register States in 864
Each Operating Mode

Table amended

Register High-Speed/ Module Software
Abbreviation Reset Medium speed Watch Sleep Stop Standby Module
RSTSR | nitalized* SYSTEM
28.2 DC Characteristics 916 Table amended
Table 28.2 DC Test
P Item Symbol  Min. Typ. Max Unit  Conditions
Characteristics (1) rptign vage FES MDA DL @ v vaxos = vewos v
ETRST
EXTAL V. x07 — V. +03
Port 7 AV, x07 — AV, +0.3
Ports A, G, PE4, PE2 to PEO, Ve x07  — 55
P97, and P52
Table 28.2 DC 919 Table amended
Characteristics (4) Using "
. Item Symbol Min. Typ. Max. Unit Test Conditions
FSI Function “Output high voltage PB710 PB4 V,, ) Va—os  — T B VA = 200pA
V=10  — — l,,=—1mA
Output low voltage vV, — — 0.4 lo,=1.6MA

28.3.1 Clock Timing 925

Figure 28.6 Oscillation
Stabilization Timing
(Returning from Software
Standby Mode)

(i=0t015)
WUE
(i=0t015)
PS2AC to PS2BC
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28.3.3 Timing of On- 928, 929 Conditions amended

Chip Peripheral Modules Conditions: V,,=3.0V103.6V, Vy, =0V, ¢ = 32.768 kHz*", ¢
Table 28.7 Timing of = 8 MHz to maximum operating frequency or LCLK (33
On-Chip Peripheral MHz)

Modules

Table amended

Test
Item Symbol Min. Max. Unit Conditions
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