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Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and
more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corp. product best suited to the customer's application; they do not convey any license
under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or
a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising
from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means,
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or
system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when
considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in
whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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General Precautions on Handling of Product

1. Treatment of NC Pins

Note:

Do not connect anything to the NC pins.

The NC (not connected) pins are either not connected to any of the internal circuitry or are
used as test pins or to reduce noise. If something is connected to the NC pins, the
operation of the LSI is not guaranteed.

2. Treatment of Unused Input Pins

Note:

Fix all unused input pins to high or low level.

Generally, the input pins of CMOS products are high-impedance input pins. If unused pins
are in their open states, intermediate levels are induced by noise in the vicinity, a pass-
through current flows internally, and a malfunction may occur.

3. Processing before Initialization

Note:

When power is first supplied, the product’s state is undefined.

The states of internal circuits are undefined until full power is supplied throughout the
chip and a low level is input on the reset pin. During the period where the states are
undefined, the register settings and the output state of each pin are also undefined. Design
your system so that it does not malfunction because of processing while it is in this
undefined state. For those products which have a reset function, reset the LSI immediately
after the power supply has been turned on.

4. Prohibition of Access to Undefined or Reserved Addresses

Note:

Access to undefined or reserved addresses is prohibited.

The undefined or reserved addresses may be used to expand functions, or test registers
may have been be allocated to these addresses. Do not access these registers; the system’s
operation is not guaranteed if they are accessed.

Rev. 4.00 Mar 21, 2006 page iii of Ixviii

RENESAS




Configuration of This Manual

This manual comprises the following items:

1. General Precautions on Handling of Product
2. Configuration of This Manual

3.
4

. Main Revisions in 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

This LSI is a high-performance microcontroller (MCU) made up of the H8S/2000 CPU with an
internal 32-bit configuration as its core, and the peripheral functions required to configure a
system.

A single-power flash memory (F-ZTAT™)* version and a masked-ROM version are available for
this LSI's ROM. The F-ZTAT version 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/2268 Group and
H8S/2264 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/2268 Group and H8S/2264 Group to the target users.
Refer to the H8S/2600 Series, H8S/2000 Series Programming 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.

¢ In order to understand the details of the CPU's functions
Read the H8S/2600 Series, H8S/2000 Series Programming Manual.
¢ 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.
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Number notation: Binary is B'xxxx, hexadecimal is H'xxxx, decimal is xxxx

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

List of On-Chip Peripheral Functions:

Group Name H8S/2268 Group H8S/2264 Group

Product Name H8S/2268, H8S/2266, H8S/2264, H8S/2262
H8S/2265

PC break controller (PBC) x2

Data transfer controller (DTC) x1

16-bit timer pulse unit (TPU) x3 x2

8-bit timer (TMR_O to TMR_3) x4 x2

8-bit reload timer (TMR_4) x4 O

Watch dog timer (WDT) x2 x2

Serial communication interface (SCI) %3 x3

I°C bus interface (IIC) x2 x1 (option)

A/D converter x10 x10

D/A converter x2 0

LCD controller/driver 40 SEG/4 COM 40 SEG/4 COM

DTMF generation circuit x1 O

Ports 1,3,4,7,9,F,H, JtoN 1,3,4,7,9,F,H JtoL

External interrupts 14 13

Interrupt priorities 8 levels O

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/eng/

H8S/2268 Group, H8S/2264 Group manuals:

Document Title Document No.
H8S/2268 Group, H8S/2264 Group Hardware Manual This manual
H8S/2600 Series, H8S/2000 Series Programming Manual REJ09B0139
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User's Manuals for Development Tools:

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

H8S, H8/300 Series High-performance Embedded Workshop 3 REJ10B0024
Tutorial

H8S, H8/300 Series High-performance Embedded Workshop 3 REJ10B0026
User's Manual

High-performance Embedded Workshop V.4.00 User's Manual REJ10J0886
Application Notes:

Document Title Document No.
H8S, H8/300 Series C/C++ Compiler Package Application Note REJ05B0464
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Item

Main Revisions in This Edition

Page

Revision (See Manual for Details)

All

Masked ROM version of H8S/2268 Group (: H8S/2268,
H8S/2266, and H8S/2265) deleted

Packages amended

H8S/2268 Group

(Before) FP-100B — (After) FP-100B, FP-100BV
(Before) TFP-100B — (After) TFP-100B, TFP-100BV
H8S/2264 Group

(Before) TFP-100G — (After) TFP-100G, TFP-100GV
(Before) TFP-100B — (After) (Blank)

1.1 Features

 Various peripheral functions
Description amended

— I°C bus interface (IIC) (supported as an option by H8S/2264
Group.)

Compact package

Notes *1 and *2 added

TQFP-100™*"

Code*

Notes: 1. Supported only by the H8S/2268 Group.

2. Package codes ending in the letter V designate Pb-free
product.

1.1 Internal Block
Diagram

Figure 1.1 Internal
Block Diagram of
H8S/2268 Group

Figure 1.1 amended
(Before) IIC (2 channels) (option) — (After) IIC (2 channels)

1.4 Pin Functions

Table 1.1 Pin
Functions

Table 1.1 amended

Type Symbol  Pin NO. 110 Function

Power V3 85 Input Power supply pins for the LCD controller/driver.

supply V2 86 With an internal power supply division resistor,
Vi 87 these pins are normally left open. Power supply

should be within the range of Vcc 2V12V2 2V3
> Vss. When the triple step-up voltage circuit*! is
used, the V3 pin is used for the LCD input
reference power supply.
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Item Page Revision (See Manual for Details)

1.4 Pin Functions 8 Table 1.1 amended
Table 1.1 Pin Type Symbol  PinNO. /O Function
Functions System RES** 59 Input Reset input pin. When this pin is low, the chip
control enters in the power-on reset state.
STBY*? 61 Input When this pin is low, a transition is made to
hardware standby mode.
FWE 66 Input Enables/disables programming the flash
memory.
Interrupts NMI*? 60 Input Nonmaskable interrupt pin. If this pin is not used,
it should be fixed-high.
IRQ5™* 81 Input These pins request a maskable interrupt.
IRQ4 78
IRQ3 82
IRQ1 40
IRQO 38
WKP7to 26t033 Input These pins request a wakeup interrupt. This
WKPO interrupt is maskable.
16-bit timer- TCLKD** 41 Input These pins input an external clock.
pulse unit TCLKC 39
(TPU) TCLKB 37
TCLKA 36
TIOCAO™" 34 Input/ Pins for the TGRA_O to TGRD_0 input capture
TIOCBO** 35 Output  input or output compare output, or PWM output.
TIOCCO™ 36
TIOCDO™ 37
TIOCA1 38 Input/ Pins for the TGRA_1 and TGRB_1 input capture
TIOCB1 39 Output  input or output compare output, or PWM output.
TIOCA2 40 Input/ Pins for the TGRA_2 and TGRB_2 input capture
TiOCB2 41 Output  input or output compare output, or PWM output.
8-bit mer ~ TMO3*! 70 Output ~ Compare-match output pins
TMO2™ 71
TMO1 72
TMOO0 73
TMCI23** 74 Input Pins for external clock input to the counter
TMCIO01 75
TMCI4*! 55
TMRI23* 74 Input Counter reset input pins.
TMRIO1 75
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Item Page Revision (See Manual for Details)

1.4 Pin Functions 9 Table 1.1 amended
Table 1.1 Pin Type Symbol Pin NO. 110 Function
: Serial TxD2 68 Output  Data output pins
Functions communi- TxD1 79
cation TxDO 76
Interface : :
RxD2 69 Input Data input pins
(SClysmart o 5 80
card RxDO 77
interface
SCK2 70 Input/ Clock input/output pins.
SCK1 81 Output  5cK1 outputs NMOS push-pull.
SCKO 78
I’C bus scL*t 79 Input/ I’C clock input/output pins.
) %3
interface SCLO 81 Output  Thege pins drive bus. The output of SCLO is
NMOS open drain.
SDAL*! 78 Input/ I’C data input/output pins.
SDAO 80 Output

These pins drive bus. The output of SDAO is
NMOS open drain.

AID ANO9 to 43t052  Input Analog input pins
converter ANO

ADTRG 82 Input Pin for input of an external trigger to start A/D
conversion
D/IA DAL 43 Output  Analog output pins for the D/A converter**.
converter”*  DAO 44
AID Avce 54 Input Power supply pin for the A/D converter, D/A
converter, converter*! and DTMF generation circuit**. If
D/A none of the A/D converter, D/A converter** and
converter*! DTMF generation circuit*! is used, connect this
pin to the system power supply (+5 V).

AVss 42 Input Ground pin for the A/D converter, D/A
converter*!, and DTMF generator™*. Connect this
pin to the system power supply (0 V).

Vref 53 Input Reference voltage input pin for the A/D converter
and D/A converter*". If neither the A/D converter
nor D/A converter™ is used, connect this pin to
the system power supply (+5 V).

10 Type Symbol  Pin NO. 110 Function
LCD SEG40to 92to 100, Output LCD segment output pins
controller/ SEG 1 1to 11,
driver 13,15to0
33

COM4to 88t091 Output LCD common output pins

Com1

c2** 83 — Pins for the step-up voltage capacitor of the LCD

c1 84 drive power supply.

DTMF TONED 55 Output  DTMF signal output pin.
generation

circuit™*

1/0 ports P17 to 41to 34 Input/ 8-bit I/0 pins

P10 Output

P35 to 81t076  Input/ 6-bit I/0 pins

P30 Output  p34 and P35 output NMOS push-pull.
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Item Page Revision (See Manual for Details)

1.4 Pin Functions 11 Type Symbol  Pin NO. 110 Function
. 1/0 ports PM7*! 100 Input/ 8-bit I/0 pins
Table 1.1 Pin PME* 1 Output
. PM5** 2
Functions PM4*t 3
PM3** 4
PM2** 5
PM1** 6
PMO** 7
PN7 to 92t099  Input/ 8-bit 1/0 pins
PNO** Output
11 Notes 2 and 3 added

Notes: 1. Supported only by the H8S/2268 Group.

2. Countermeasure against noise should be executed or may
result in malfunction.

3. Supported as an option by H8S/2264 Group.

293 Bit 49to 51 2.9.3 replaced

Manipulation

Instructions

2.9.4 Access 51t053 2.9.4 added

Method for Registers

with Write-Only Bits

5.1 Features 68 Figure 5.1 amended

Figure 5.1 Block (Before) IRQ - (After) IRQ
Diagram of Interrupt (Before) WKP. - (After) WKP

Controller for
H8S/2268 Group

Figure 5.2 Block 69 Figure 5.2 amended

Diagram of Interrupt (Before) IRQ - (After) IRQ

Controller for

H8S/2264 Group (Before) WKP - (After) WKP

5.3.5 IRQ Status 77 Description amended

Register (ISR) (Before) IRQn - (After) IRQn

5.4.3 Interrupt 87 Table 5.2 amended

Exception Handling (Before) IIC channel O (option) — (After) IIC channel 0

Vector Table 3 . 3
Table 5.2 Int i (Before) 1IC channel 17 (option) — (After) IIC channel 1
able 5.2 Interrup

Sources, Vector 88 Note 4 added

Addresses, and Note: 4. Supported as an option by H8S/2264 Group.
Interrupt Priorities
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Item Page

Revision (See Manual for Details)

5.5.6 DTC Activation 98 to
by Interrupt 100
(H8S/2268 Group

Only)

5.5.6 replaced

5.6.1 Contention 100
between Interrupt
Generation and

Disabling

Description amended

When an interrupt enable bit is cleared to 0 to disable interrupt
requests, ...

6.3.4 Operation in 107
Transitions to Power-
Down Modes

Description amended

*  When the SLEEP instruction causes a transition to software
standby mode or watch mode:

8.3 Activation 122
Sources

Table 8.1 Activation 122
Source and DTCER
Clearing

Description added

(Before) ... DTCER bit is cleared. The activation source flag, in
the case of RXIO, for example, is the RDRF flag of SCI_0. When
an interrupt has ... - (After) ... DTCER bit is cleared. Table 8.1
shows the relationship between the activation source and
DTCER clearing. The activation source flag, in the case of RXIO,
for example, is the RDRF flag in SCI_0.

Since there are a number of DTC activation sources,
transferring the last byte (or word) does not clear the flag of its
activation source. Take appropriate steps at each interrupt
processing.

When an interrupt has...

Table 8.1 added

8.4 Location of 126
Register Information
and DTC Vector Table

Table 8.2 Interrupt
Sources, Vector
Addresses, and
Corresponding DTCEs

Table 8.2 amended
(Before) 1IC channel 0 (optional) - (After) IIC channel 0
(Before) IIC channel 1 (optional) — (After) IIC channel 1

8.8.2 On-Chip RAM 137

Description added

... in on-chip RAM. When the DTC bit is used, the RAME bit in
SYSCR should not be cleared to 0.
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Item Page Revision (See Manual for Details)
Section 9 /O Ports 140 Table 9.1 amended
Table 9.1 H8$/2.268 Port Description g(t)rr\te?r;inctions Name IOntljtl:Jttllct)Ell'typpuet and
Group Port Functions Port 1 General I/O portalso  P17/TIOCB2/TCLKD Schmitt trigger input
(1) functioning as TPU 10 "5rem o= o i (IRQT, IRQO)
pins and interrupt input
pins P15/TIOCB1/TCLKC
P14/TIOCA1/IRQO
P13/TIOCDO/TCLKB
P12/TIOCCO/TCLKA
P11/TIOCBO
P10/TIOCAO
Port 3 General /O portalso  P35/SCK1/SCLO/IRQ5 Specifiable of open drain
bus interface /O pins, P33TXDL/SDAD ﬁ;%fﬂg%f’ Input
and interrupt input pins P32/SCKO/SDA1/IRQ4 NMOS push-pull output
P31/RXDO (P35, P34, SCK1)
P30/TxDO
149 T Portand input/Outputand
Port Description Other Functions Name Output Type
PortF  General O portalso  PFa/ jT Schmitt trigger input
functioning as interrupt (IRQ3)
input pins and an A/D
converter input pins
Port J General /0 port also PJ7I/WKP7/SEG8 Built-in input pull-up MOS
if:]‘;ﬁ:ig?r:’;ga‘:z {“ékDe”p PJ6/WKPG/SEG7 Schmitt trigger input
segment output pins  PI5/WKP5/SEG6 (WKRZAOIWKED)
PJ4/WKP4/SEG5
PJ3/WKP3/SEG4
PJ2/WKP2/SEG3
PJ1/WKP1/SEG2
PJO/WKPO/SEG1
Table 9.1 H8$/2.264 143 Port Description (P)(t)rr\te?rllinctions Name I(;]Etlijttllct);l';ppuet e
Group Port Functions Port 1 General I/O portalso  P17/TIOCB2 Schmitt trigger input
(2) functioning as TPU 110 “"5rem o= i (IRQT, IRQO)
pins and interrupt input
pins P15/TIOCB1/TCLKC
P14/TIOCA1/IRQO
P13/TCLKB
P12/TCLKA
P11
P10
Port 3 General I/O portalso ~ P35/SCK1/SCLO Specifiable of open drain
bus interface /0 pihs, P33/TxD1 ﬁ;%)n HgESHnbEt
and interrupt input pins - p32/SCKO/IRQ4 NMOS push-pull output
P31/RxD0 (P35, P34, SCK1)

/TXDO
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Section 9 /O Ports 144 Table 9.1 amended
d / d
Table 91 H8$/2264 Port Description g(t)rr\te?r;unctions Name IOnL'J)'[uptuct)Ejl'typpuet "
Group Port Functions PortF  General O portalso  PF3/ADTRGARQ3  Schmitt trigger input
(2) functioning as interrupt (IRQ3)
input pins and an A/D
converter input pins
Port]  GenerallOportalso PJ7/WKP7/SEG8 Built-in input pull-up MOS
:znﬁtio?r:r;ga:z Y_vgléeup PJ6/WKP6/SEG7 Schmitt trigger input
sepgmzm output pins ~ PJ5/WKP5/SEG6 (WKP7 to WKEO)
PJ4/WKP4/SEG5
PJ3/WKP3/SEG4
PJ2/WKP2/SEG3
PJ1/WKP1/SEG2
,,,,E‘P{WKPO/SEG]' 777777777
9.2 Port3 150 Description amended
Port 3 is a 6-bit I/O port. The P34, P35, and SCK1 function as
NMOS push-pull outputs. Port 3 has the following registers.
9.2.5 Pin Functions 153 Description amended
As shown in figure 9.1, when the pins P34, P35, SCK1, SCLO,
or SDAO type open drain output is used, ... to this LSI.
Figure 9.1 Typesof 153 Figure 9.1 amended
Open Drain Outputs (a) Open drain output type for P34, P35, SCK1, SCLO, and
SDAO pins
153 Description and notes 1 to 3 added
The NMOS push-pull outputs of the P34, P35, and SCK1 pins
do not reach the voltage of Vcc, even when the pins are
specified so that they are driven high and regardless of the load.
To output the voltage of Vcc, a pull-up resistor must be
externally connected.
Notes: 1. When a pull-up resistor is externally connected,
signals take longer to rise and fall. When the input signals take a
long time to rise and fall, connect an input circuit that has a
noise reduction function, such as a Schmitt trigger circuit.
2. For high-speed operation, use an external circuit such as a
level shifter.
3. For output characteristics, see the entries for high output
voltage for pins P34 and P35 in table 25.15, DC Characteristics
(1). The value of the pull-up resistor should satisfy the
specification in table 25.16, Permissible Output Currents.
10.3.5 Timer Status 208 [Clearing condition] of TGFD amended

Register (TSR)

When DTC is activated by TGID interrupt and the DISEL bit of
MRB in DTC is 0 with the transfer counter other than 0
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10.3.5 Timer Status 209 [Clearing condition] of TGFC amended
Register (TSR) When DTC is activated by TGIC interrupt and the DISEL bit of
MRB in DTC is 0 with the transfer counter other than 0
210 [Clearing condition] of TGFB amended
When DTC* is activated by TGIB interrupt and the DISEL bit of
MRB in DTC*? is 0 with the transfer counter other than 0
210 [Clearing condition] of TGFA amended

When DTC* is activated by TGIA interrupt and the DISEL bit of
MRB in DTC*? is 0 with the transfer counter other than 0

10.3.6 Timer Counter 211
(TCNT)

Description amended

(Before) (channels 0 to 2, or 1 and 2) - (After) (H8S/2268
Group: channels 0 to 2, H8S/2264 Group: channels 1 and 2)

10.9.2 Interrupt 243
Signal Timing
Figure 10.41 TCIV

Interrupt Setting
Timing

Figure 10.41 amended
- T
gk " [ 1

TCNT H'FFFF X H'0000
(overflow)
Overflow
signal
TCFV flag |
TCIV interrupt

10.10.11 Contention 253
between
Overflow/Underflow

and Counter Clearing

Figure 10.53
Contention between
Overflow and Counter
Clearing

Figure 10.53 amended

LS [ I I
TCNT input
clock

TCNT H'FFFF X H'0000

Counter | |
clear signal
TGF flag I
Prohibited —s-1= " """ 7777 mmmmmmmmmmnasnsnannnnnnnt
TCFV flag H
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10.10.12 Contention 254 Figure 10.54 amended
between TCNT Write TCNT write cycle
and (PRSP
Dvertowlinderfiow - UL
Figure 10.54
Contention between Address X TONT address X
TCNT Write and
Overflow .
Write signal / TCNT write data
TONT HFFFF X M
TCFV flag Prohibited —»
11.1.1 Features 256 Figure 11.1 amended
Figure 11.1 Block Internal clock®
Diagram of 8-Bit Note * added

Timer Module
Note: * When a sub-clock is operating, ¢ will be @sus.

11.3.5 Timer 261 « TCSR.O
Control/Status . -
Register (TCSR) [Clearing condition] of CMFB amended

... by the CMFB interrupt and the DISEL bit = 0 in MRB of the
DTC*2 with the transfer counter other than 0

[Clearing condition] of CMFA amended

... by the CMFA interrupt and the DISEL bit = 0 in MRB of the
DTC*2 with the transfer counter other than 0

263 « TCSR_1and TCSR 3

[Clearing condition] of CMFB amended

... by the CMFB interrupt and the DISEL bit = 0 in MRB of the
DTC*? with the transfer counter other than 0

[Clearing condition] of CMFA amended

... by the CMFA interrupt and the DISEL bit = 0 in MRB of the
DTC*? with the transfer counter other than 0

264 e TCSR 2
[Clearing condition] of CMFB amended

... by the CMFB interrupt and the DISEL bit = 0 in MRB of the
DTC*? with the transfer counter other than 0

[Clearing condition] of CMFA amended

... by the CMFA interrupt and the DISEL bit = 0 in MRB of the
DTC*2 with the transfer counter other than 0
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11.8.5 Switching of 276
Internal Clocks and
TCNT Operation

Table 11.4 Switching

Table 11.4 amended

Timing of Switchover
by Means of CKS1 and

No. CKSO Bits TCNT Clock Operation

2 Switching from low to Clock before J_l_l_l_l_l_
high*Q switchover .

of Internal Clock and \ \
TCNT Operation ook ater | [}
TCNT clock H 3 (]-l
TCNT N XN Xj+1N+2 X
CKs bit:rewrite
12.1 Features 288 Figure 12.1 amended

Figure 12.1 Block
Diagram of WDT_0

Internal reset signal*1
Internal clock™2
(Before) TSCR_O - (After) TCSR_O

Note *2 added
Notes: 1. The type of internal reset ...
2. When a sub-clock is operating, @ will be @sug.

Figure 12.2 Block 288
Diagram of WDT_1

Figure 12.2 amended
(Before) TSCR_1 - (After) TCSR_1

. TCSR 0O
WT/T description amended

0: Interval timer mode (interval timer interrupt (WOVI) is
requested to CPU)

1: Watchdog timer mode (internal reset selectable)

12.2.2 Timer 290
Control/Status

Register (TCSR)
"""""""""""" 291

. TCSR_1
WT/T description amended

0: Interval timer mode (interval timer interrupt (WQOVI) is
requested to CPU)

1: Watchdog timer mode (internal reset or NMI interrupt is
requested to CPU)

RST/NMI description amended

Selects either a power-on reset or the NMI interrupt request
when TCNT overflows in watchdog timer mode.

0: NMl interrupt is requested. ...
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12.3.2 Interval Timer 295 Description amended

Mode ... (WOVI) is generated each time the TCNT overflows. (The
NMI interrupt request is not generated.) Therefore, an interrupt
can be generated at intervals.

12.3.3 Timing of 296 o1 deleted from figure 12.5

Setting Overflow

(OVF)

Figure 12.5 Timing

of OVF Setting

12.3.4 Timing of 296 Description amended

Sgttlng Watchdog ... an internal is generated for the entire chip. (WOVI interrupt is

Timer Overflow flag not generated.) This timing is...

(WOVF)

12.5.1 Notes on 297 to 12.5.1 replaced

Register Access 298
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13.3.5 Serial Mode 309
Register (SMR)

* Smart Card Interface Mode (When SMIF in SCMR Is 1)
GM description amended

Initial
Bit Bit Name Value R/W Description
7 GM 0 R/W GSM Mode

When this bit is set to 1, the SCI operates in GSM mode.
In GSM mode, the timing of the TEND setting is
advanced by 11.0 etu (Elementary Time Unit: the time for
transfer of one bit), and clock output control mode
addition is performed. For details, refer to section 13.7.8,
Clock Output Control.
0: Normal smart card interface mode operation (initial
value)

+ The TEND flag is generated 12.5 etu (11.5 etu in the
block transfer mode) after the beginning of the start
bit.

« Clock output on/off control only

1: GSM mode operation in smart card interface mode

+ The TEND flag is generated 11.0 etu after the
beginning of the start bit.

« In addition to clock output on/off control, high/low
fixed control is supported (set using SCR).

6 BLK 0 R/W When this bit is set to 1, the SCI operates in block
transfer mode. For details on block transfer mode, refer to
section 13.7.3, Block Transfer Mode.

0: Normal smart card interface mode operation (initial
value)

Error signal transmission, detection, and automatic
data retransmission are performed.

The TXI interrupt is generated by the TEND flag.

The TEND flag is set 12.5 etu (11.0 etu in the GSM
mode) after transmission starts.

1: Operation in block transfer mode

Error signal transmission, detection, and automatic
data retransmission are not performed.

The TXlI interrupt is generated by the TDRE flag.

The TEND flag is set 11.5 etu (11.0 etu in the GSM
mode) after transmission starts.

13.3.7 Serial Status 316 to
Register (SSR) 318

Normal Serial Communication Interface Mode (When SMIF in
SCMR Is 0)

Note *2 added
R/(W)*! DTC*2
Notes: 1. Onlya O canbe ...

2. This bit is cleared by DTC only when DISEL = 0 with the
transfer counter other than 0.
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13.3.7 Serial Status 322 Smart Card Interface Mode (When SMIF in SCMR Is 1)
Register (SSR)

TEND description amended

Initial
Bit Bit Name Value R/W Description
2 TEND 1 R Transmit End

This bit is set to 1 when no error signal has been sent
back from the receiving end and the next transmit data is
ready to be transferred to TDR.

[Setting conditions]
When the TE bit in SCR is 0 and the ERS bit is also 0
* When the ERS bitis 0 and the TDRE bit is 1 after the
specified interval following transmission of 1-byte
data.

The timing of bit setting differs according to the register
setting as follows:

When GM = 0 and BLK = 0, 12.5 etu after transmission
starts

When GM = 0 and BLK = 1, 11.5 etu after transmission
starts

When GM = 1 and BLK =0, 11.0 etu after transmission
starts

When GM = 1 and BLK =1, 11.0 etu after transmission
starts

[Clearing conditions]
When 0 is written to TDRE after reading TDRE = 1

* When the DTC is activated by a TXI interrupt and
transfers transmission data to TDR (H8S/2268 Group

13.3.8 Smart Card 323 Description amended
Mode Register
(SCMR)

(Before) ... Smart Card interface mode and its format. — (After)
... Smart Card interface mode and transfer format.

13.3.9 Bit Rate 329 Table 13.5 amended

Register (BRR) (Before) 327.68 — (After) 32.768
Table 13.5

Maximum Bit Rate

with External Clock

Input (Asynchronous

Mode)

13.3.9 Bit Rate 331 Table 13.8 amended

Register (BRR) Operating Frequency (MHz)

Table 13.8 Bit Rate 5.00 7.00 7.1424 10.00 10.7136

Examples of Bit Rate (bps) N Error (%) N Error (%) N Error (%) N Error (%) N Error (%)

for Various BRR 6720 0 0.01 1 30 1 2875 1 0.01 1 714
9600 0 30.00 0 1.99 0 0.00 1 30 1 25

Settings (Smart Card
Interface Mode)
(Whenn=0and S =
372)
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13.4.2 Receive Data 338
Sampling Timing and
Reception Margin in
Asynchronous Mode

Page Revision (See Manual for Details)

Description amended

M=|(05- %)—(L—O.S)F— %705' @+P) | x 100[%]

... Formula (1)
Where M: Reception margin (%)
N: Ratio of bit rate to clock (N = 16)
D: Clock duty (D = 0to 1.0)
L: Framelength (L =9to 12)
F: Absolute value of clock rate deviation

13.4.4 SCI 340
Initialization
(Asynchronous Mode)

Figure 13.8 amended
................ ‘.................................................................

Set TE and RE bits* in
SCRto 1, and set RIE, TIE, TEIE, [4]
and MPIE bits

Note: * Perform this set operation with the

Figure 13.8 Sample
SCI Initialization
Flowchart

RxD pin in the 1 state. If the RE bit is
set to 1 with the RxD pin in the 0
state, it may be misinterpreted as a
start bit.

<Initialization completion>

13.4.5 Serial Data 342
Transmission
(Asynchronous Mode)

Figure 13.10

Sample Serial
Transmission
Flowchart Tes

Figure 13.10 amended

.................. R L e e e e e e PP

[3] Serial transmission continuation
procedure:
To continue serial transmission,
read 1 from the TDRE flag to
confirm that writing is possible,
then write data to TDR, and then
clear the TDRE flag to 0. Checking
and clearing of the TDRE flag is
automatic when the DTC* is
[3] activated by a transmit data empty
interrupt (TXI) request, and data is
written to TDR. (H8S/2268 Group
only)

Break output at the end of serial
transmission:

To output a break in serial
transmission, set DR for the port
corresponding to the TxD pin to O,
clear DDR to 1, then clear the TE
bitin SCR to 0.

Write transmit data to TDR
and clear TDRE flag in SSR to 0

All data transmitted?

| Read TEND flag in SSR |

[4]

Note: * The case, in which the DTC
automatically checks and
clears the TDRE flag, occurs
only when DISEL in DTC is O
with the transfer counter not

Clear DR to 0 and
set DDR to 1
being 0.

}47 Therefore, the TDRE flag

o should be cleared by CPU
Clear TE bit in SCR to 0 | when DISEL is 1, or when
‘ DISEL is 0 with the transfer
<End> counter being 0.
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13.4.6 Serial Data 345 Figure 13.12 amended
Recept|0n L [5] Serial reception continuation procedure:
(Asynchronous Mode) Read receive data in RDR, and To continue serial reception, before the
clear RDRF flag in SSR to 0 stop bit for the current frame is
H received, read the RDRF flag, read
Flgure 1 3 1 2 RDR, and clear the RDRF flag to 0.
Samp|e Seria| The RDREF flag is cleared automatically
R [51 when DTC* is activated by an RXI
Receptlon FlOWChart interrupt and the RDR value is read.
(1 ) (H8S/2268 Group only)
N Note: * The case, in which the DTC
| Clear RE bit in SCR to 0 | automatically clears the RDRF flag,
occurs only when DISEL in DTC is
<End> 0 with the transfer counter not
being 0. Therefore, the RDRF flag
should be cleared by CPU when
DISEL is 1, or when DISEL is 0
with the transfer counter being 0.
13.5.1 349 Figure 13.14 amended

Multiprocessor Serial
Data Transmission

Figure 13.14
Sample
Multiprocessor Serial
Transmission
Flowchart

| Clear TDRE flag to 0 |

All data transmitted?

[3]

Read TEND flag in SSR

[4]

Clear DR to 0 and set DDR to 1

l

Clear TE bitin SCRto 0

[

<End>

[3] Serial transmission continuation
procedure:
To continue serial transmission,
be sure to read 1 from the TDRE
flag to confirm that writing is
possible, then write data to TDR,
and then clear the TDRE flag to
0. Checking and clearing of the
TDRE flag is automatic when the
DTC* is activated by a transmit
data empty interrupt (TXI)
request, and data is written to
TDR. (H8S/2268 Group only)

[4

Break output at the end of serial
transmission:

To output a break in serial
transmission, set the port DR to
0, clear DDR to 1, then clear the
TE bitin SCR to 0.

Note: * The case, in which the DTC
automatically clears the
TDRE flag, occurs only when
DISEL in DTC is 0 with the
transfer counter not being 0.
Therefore, the TDRE flag
should be cleared by CPU
when DISEL is 1, or when
DISEL is 0 with the transfer
counter being 0.
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13.6.3 Serial Data 356 Figure 13.20 amended
Transm|SS|on [3] Serial transmission continuation
(Clocked Yes ??Egﬁzlﬁe serial transmission, be
Synchronous Mode) sure to read 1 from the TDRE flag to
. Write transmit data to TDR and confirm that writing is possible, then
Flgure 13.20 clear TDRE flag in SSR to 0 write data to TDR, and then clear the
: TDRE flag to 0.
Sample. Serlal Checking and clearing of the TDRE
Transmission flag is automatic when the DTC* is
All data transmitted? [3] activated by a transmit data empty
FlOWChart interrupt (TXI) request and data is
written to TDR. (H8S/2268 Group
Yes
only)
Read TEND flag in SSR
Note: * The case, in which the DTC
No automatically clears the TDRE
flag, occurs only when DISEL in
DTC is 0 with the transfer counter
v not being 0. Therefore, the TDRE
es flag should be cleared by CPU
— when DISEL is1, or when DISEL
| Clear TE bitin SCR to 0 is 0 with the transfer counter
‘ being 0.
<End>
13.6.4 Serial Data 358 Figure 13.22 amended

Reception (Clocked
Synchronous Mode)

Figure 13.22
Sample Serial
Reception Flowchart

Read receive data in RDR, and
clear RDRF flag in SSR to 0

Serial reception continuation
procedure:

To continue serial reception, before
the final bit of the current frame is
received, reading the RDRF flag,
reading RDR, and clearing the RDRF
flag to 0 should be finished. The
RDREF flag is cleared automatically

when the DTC* is activated by a

18] receive data full interrupt (RXI) request
and the RDR value is read. (H8S/2268
Group only)

All data received?

Clear RE bit in SCR to 0

<End>
Note: * The case, in which the DTC
automatically clears the RDRF
flag, occurs only when DISEL in
- DTC is 0 with the transfer counter
Bl ( Error processing ) not being 0. Therefore, the RDRF
‘ flag should be cleared by CPU
- when DISEL is 1, or when DISEL
| Overrun error processing | is 0 with the transfer counter
‘ being 0.

| Clear ORER flag in SSR to 0 |

<End>
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13.6.5 Simultaneous 360 Figure 13.23 amended
Serial Data
Transmission and
Reception (Clocked
Synchronous Mode)

[5] Serial transmission/reception
continuation procedure:
To continue serial transmission/
reception, before the final bitof the
current frame is received, finish
reading the RDRF flag, reading RDR,
and clearing the RDRF flag to 0.

Figure 13.23 Read receive data in RDR, and Also, before the final bit of the current

clear RDRF flag in SSR to 0 frame is transmitted, read 1 from the
Sam ple F|0WChal’t Of TDRE flag to confirm that writing is
Simultaneous Serial

possible. Then write data to TDR and
Transmit and Receive

clear the TDRE flag to 0.

5] Checking and clearing of the TDRE
flag is automatic when the DTC* is
activated by a transmit data empty

Opel’atlonS interrupt (TXI) request and data is
written to TDR. Also, the RDRF flag
is cleared automatically when the

Clear TE and RE bits in SCR to 0 DTC* is activated by a receive data
full interrupt (RXI) request and the
RDR value is read. (H8S/2268
<End> Group only)
Notes: When switching from transmit or receive operation to simultaneous transmit and receive operations, first clear
the TE bit and RE bit to 0, then set both these bits to 1 by one instruction simultaneously.
* The case, in which the DTC automatically clears the TDRE flag or RDRF flag, occurs only when DISEL in
the corresponding DTC transfer is 0 with the transfer counter not being 0. Therefore, the corresponding
flag should be cleared by CPU when DISEL in the corresponding DTC transfer is 1, or when DISEL is 0
with the transfer counter being 0.

13.7.1 Pin 361 Figure 13.24 amended

Connection Example (Before) Rx (port) - (After) Px (port)

Figure 13.24

Schematic Diagram

of Smart Card

Interface Pin

Connections

13.7.6 Serial Data 366 Description added

;I'raglsm:(silon (IfExcept ... the transmit data will be carried out. At this moment, when

I\jl)r q ock Transter the DISEL bitin DTC is 0 and the transfer counter is other than

ode) 0, the TDRE and TEND flags are automatically cleared to 0

when data is transferred by the DTC. When the DISEL bit in the
corresponding DTC is 1, or both DISEL bit and the transfer
counter are 0, flags are not cleared although transfer data is
written to TDR by DTC. Consequently give the CPU an
instruction of flag clear processing. In addition, in the event of
error ...
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13.7.7 Serial Data 369
Reception (Except for
Block Transfer Mode)

Description amended

(Before) ...the receive data will be transferred. The RDRF flag is
cleared to 0 automatically when data is transferred by the DTC.
If an error ... -

(After) ... the receive data will be transferred. The RDRF flag is
cleared to 0 automatically when the DISEL bit in DTC is 0 and
the transfer counter is other than 0. When the DISEL bit in DTC
is 1, or both the DISEL bit and the transfer counter are 0, flag is
not cleared although the receive data is transferred by DTC.
Consequently, give the CPU an instruction of flag clear
processing. If an error ...

13.8.1 Interruptsin 372
Normal Serial
Communication

Interface Mode

Note * added
... by the DTC* (H8S/2268 Group only)

Note: * Flags are cleared only when the DISEL bit in DTC is 0
with the transfer counter other than 0.

13.9.5 Restrictions 375
on Use of DTC

(H8S/2268 Group

Only)

Description added
* ... data full interrupt (RXI).

 The flags are automatically cleared to 0 by DTC during the
data transfer only when the DISEL bit in DTC is 0 with the
transfer counter other than 0. When the DISEL bit in the
corresponding DTC is 1, or both the DISEL bit and the transfer
counter are 0, give the CPU an Instruction to clear flags. Note
that, particularly during transmission, the TDRE flag that is not
cleared by the CPU causes incorrect transmission.

Section 14 I°CBus 381
Interface (lIC)

(Supported as an

option by H8S/2264

Description amended

An 1°C bus interface is available as an option in H8S/2264
Group.

Group) Description in note when using 1IC option amended
(Before) HD6432268WTE - (After) HD6432264WTE
Note 2. deleted from notes when using 11C option
14.1 Features 381 Description amended

« Selection of I°C bus format or clocked synchronous serial
format

382

Description amended

e Interrupt sources

O Address match: when ... slave receive mode
0 Start condition detection (in master mode)

0 Stop condition detection (in slave mode)

Rev. 4.00 Mar 21, 2006 page xxvi of Ixviii

RENESAS



Item Page

Revision (See Manual for Details)

14.3 Register 385
Descriptions

Note *2 added

« I°C bus data register_0 (ICDR_0)*?

» Slave address register_0 (SAR_O)”‘2

» Second slave address register_0 (SARX_O)*2
« 12C bus mode register_0 (ICMR_0)*?

« I2C bus control register_0 (ICCR_0)*?

- I2C bus status register_0 (ICSR_0)*?

« I°C bus data register_1 (ICDR_1)*"*?

- Slave address register_1 (SAR_1)*1*2

« Second slave address register_1 (SARX_1)*! *2
« 12C bus mode register_1 (ICMR_1)*! *?

« I°C bus control register_1 (ICCR_1)*!*2

« I?C bus status register_1 (ICSR_1)* *?

» DDC switch register (DDCSWR)

« Serial control register X (SCRX)

Notes: 1. Supported only by the H8S/2268 Group.

2. Some of the registers in the I°C bus interface are allocated to
the same addresses of other registers. The IICE bit in serial
control register X (SCRX) selects each register.

14.3.4 I°C Bus Mode 391
Register (ICMR)

Table 14.3 I°C
Transfer Rate

Table 14.3 amended
417kHz*

14.3.5 Serial Control 392
Register X (SCRX)

IICX1 and IICX0 description amended

... Refer to table 14.3. lICX1 controls [IC_1 and IICX0 controls
lIC_0.

Note * amended

Note: * In the H8S/2264 Group, this bit is reserved. The initial
value should not be changed.
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14.3.6 I°C Bus 396 [Setting condition] of IRIC amended
(Cligr('nzt;))l Register In 1°C bus format slave mode ...
* When the general call address (one frame including a R/W bit
is H'00) is detected ...
397 R/W of SCP amended
(Before) RIW - (After) W
Description of SCP amended
... This bit is always read as 1. Data is not stored even if it is
written.
14.3.7 1°C Bus 399 [Clearing condition] of IRTR amended
(Slgé‘{:)Reg'Ster « When the IRIC flag is cleared to 0 while ICE is 1
400 AAS description amended
Initial
Bit Bit Name Value RIW Description
2 AAS o RIW)" Slave Address Recognition Flag
[Setting condition]
When the slave address or general call address (one
frame including a R/W bit is H'00) is detected in slave
receive mode and FS = 0.
[Clearing conditions]
* When ICDR data is written (transmit mode) or read
(receive mode)
* When 0 is written in AAS after reading AAS = 1
In master mode
401 ADZ and ACKB description amended
Initial
Bit Bit Name Value RIW Description
1 ADZ 0 R/(W)* General Call Address Recognition Flag

In I’C bus format slave receive mode, this flag is set to 1
if the first frame following a start condition is the general
call address (H'00).

[Setting condition]

When the general call address (one frame including a
R/W bit is H'00) is detected in slave receive mode and
FSX=0orFS=0.

[Clearing conditions]

* When ICDR data is written (transmit mode) or read
(receive mode)

* When 0 is written in ADZ after reading ADZ = 1

« In master mode

If a general call address is detected while FS = 1 and
FSX =0, the ADZ flag is set to 1; however, the general
call address is not recognized (AAS flag is not set to 1).
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14.3.7 1°C Bus 402
Status Register
(ICSR)

ADZ and ACKB description amended

Initial
Bit Bit Name Value R/W Description
0 ACKB 0 R/W Acknowledge Bit

Stores acknowledge data.
Transmit mode:
[Setting condition]

When 1 is received as the acknowledge bit when ACKE =
1 in trasmit mode.

[Clearing conditions]

When 0 is received as the acknowledge bit when
ACKE = 1 in transmit mode

When 0 is written to the ACKE bit
Receive mode:
0: Returns 0 as acknowledge data after data reception
1: Retruns 1 as acknowledge data after data reception

When this bit is read, the value loaded from the bus line

(returned by the receiving device) is read in transmission
(when TRS = 1). In reception (when TRS = 0), the value

set by internal software is read.

When this bit is written, acknowledge data that is returned
after receiving is written regardless of the TRS value. If
bit in ICSR is written using bit-manipulation instructions,
the acknowledge data should be re-set since the
acknowledge data setting is rewritten by the ACKB bit
reading value.

Write the ACKE bit to O to clear the ACKB flag to 0,
bofore transmission is ended and a stop condition is
issued in master mode, or before transmission is ended
and SDA is released to issue a stop condition by a
master device.

Note: * Only a 0 can be written to this bit, to clear the flag.

14.3.8 DDC Switch 403
Register (DDCSWR)

Note 1 amended

Note: 1. Only 0 can be written to these bits.

14.4 Operation 404

Description amended

The I°C Bus interface has clocked synchronous serial and ...

14.41 1°C Bus Data 404
Format

Description amended

... in figure 14.3. The clocked synchronous serial format is a
non-addressing ...

Figure 14.4 °CBus 404
Data Format (Clocked
Synchronous Serial
Format)

Figure 14.4 title amended

14.4.2 |Initial Setting 406

14.4.2 replaced

Figure 14.6 406
Flowchart for 1IC
Initialization

(Example)

Figure 14.6 added
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14.4.3 Master 407
Transmit Operation

Figure 14.7 Flowchart
for Master Transmit
Mode (Example)

Figure 14.7 added

409

Description amended

The transmission procedure and operations synchronized with
the ICDR writing are described below.

1. Perform initial settings as described in section 14.4.2, Initial
Setting. ...

6. After the start condition is detected, write data (slave
address + R/W) to ICDR. With ... the 7-bit slave address and
transmit/receive direction/(R/W). As indicating ...

12. Clear the IRIC flag to 0. Write 0 to ACKE in ICCR, to clear
received ACKB contents to 0. Write 0 to BBSY ...

Figure 14.8 Example 409
of Master Transit Mode
Operation Timing (MLS

= WAIT =0)

Figure 14.8 added

Figure 14.9 Example 410
of Master Transit Mode
Stop Condition

Generation Timing

(MLS = WAIT = 0)

Figure 14.9 added

14.4.4 Master 410 to
Receive Operation 415

14.4 .4 replaced

14.4.5 Slave Receive 415
Operation

Description amended

... an acknowledge signal. The slave device compares its own
address with the slave address in the first frame following the
establishment of the start condition issued by the master device.
If the addresses match, the slave device operates as the slave
device designated by the master device.

Figure 14.14 is a flowchart showing an example of slave receive
mode operation.

Figure 14.14 416
Flowchart of Slave
Transmit Mode

(Example)

Figure 14.14 added
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14.4.5 Slave Receive 417
Operation

Figure 14.14
Flowchart of Slave
Transmit Mode
(Example)

Description amended

5. Read ICDR and clear the IRIC flag in ICCR to 0. The RDRF
flag is cleared to 0. Read the IRDR flag and clear the IRIC flag
to 0 consecutively, with no interrupt processing occurring
between them. If the time needed to transmit one byte of data
elapses before the IRIC flag is cleared, it will not be possible to
determine when the transfer has completed.

Figure 14.15 Example 418
of Slave Receive Mode
Operation Timing (1)
(MLS=ACKB=0)

Description of "Interrupt request generation" deleted from figure
14.15

Figure 14.16 Example 419
of Slave Receive Mode
Operation Timing (2)
(MLS=ACKB=0)

Description of "Interrupt request generation" deleted from figure
14.16

14.4.6 Slave Transmit 420 to
Operation 422

14.4.6 replaced

14.4.7 IRIC Setting 423
Timing and SCL
Control

Figure 14.19 ISIC
Setting Timing and
SCL Control

Figure 14.19 replaced

Section of "Sample Flowchart" deleted

14.4.8 Operation 424
Using the DTC

(H8S/2268 Group

Only)

Table 14.5 Flags and
Transfer States

Table 14.5 amended

Master Transmit Master Receive  Slave Transmit Slave Receive
Item Mode Mode Mode Mode

Slave address + Transmission by ~ Transmission by  Reception by CPU  Reception by CPU

RIW bit DTC (ICDR write) |CPU (ICDR write) (ICDR read) (ICDR read)
Transmission/

reception

Dummy data Processing by

read CPU (ICDR read)

Actual data Transmission by  Reception by DTC Transmission by Reception by DTC

transmission/re  DTC (ICDR write) (ICDR read)
ception

DTC (ICDR write)  (ICDR read)

14.4.10 |Initialization
of Internal State

425, 426

14.4.10 added

14.5 Interrupt 427
Source

14.5 added
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14.6 Usage Notes 427

Description amended

1. ... to generate a start condition is issued and then an
instruction to generate a stop condition is issued before the start
condition is output to the 1’c bus, neither condition will be output
correctly. ...

Figure 14.22 433
Flowchart and Timing

of Start Condition
Instruction Issuance for
Retransmission

Figure 14.22 amended

[2] Determine whether SCL is low

434 to "10. Notes on IRIC Flag Clearance When Using Wait Function"
439 to "16. Notes on Wait Operation in Master Mode" description
added
15.1 Features 441 Description added
* Module stop mode can be set
» Selectable range of voltages off analog inputs
The range of voltages of analog input s to be converted can be
specified using the Vref signal as the analog reference voltage.
Figure 15.1 Block 442 Figure 15.1 replaced
Diagram of A/D
Converter
15.3.2 A/D 445 [Clearing condition] of ADF amended
Con.troI/Status (Before) + When the DTC™ is activated by an ADI interrupt and
Register (ADCSR) ADDR is read *? _ (After) = When the DTC*? is activated by

an ADI interrupt and the DISEL bit in DTC is 0 with the transfer
counter other than 0

15.4 Interface to Bus 448
Master

15.4 added

15.5.3 Input 452
Sampling and A/D
Conversion Time

Description added

... indicated in table 15.3. Specify the conversion time by setting
its CKS0 and CKS1 in ADCR with ADST cleared to 0. Note that
the specified conversion time should be longer than the value
described in A/D Conversion Characteristics in section 25,
Electrical Characteristics. In scan mode, ...

16.1 Features 461 Description deleted

.. » Output voltage: 0 V to Vref * Module stop mode can be set
16.5.1 Analog 465 16.5.1 replaced
Power Supply Current

in Power-Down Mode
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17.1 Features 468 Figure 17.1 amended
Figure 17.1 Block LCD drive power supply (Built-in step-up voltage circuit*1)
Diagram of LCD @16 to 1204852
Controller/Driver
@SUB to ¢SUB/4
468 Note *2 added
Notes: 1. Supported only by the H8S/2268 Group.
2. The clock oscillator stops operating in subactive, subsleep,
and watch mode. Therefore, be sure to select a frequency
between SUB and ¢SUB/4.
20.5.1 Flash Memory 510 Table amended
Control Register 1 Flash Write Enable Bit
(FLMCR1)
... Itis cleared to 0 when a low level is input to the Few pin, and
set to 1 when ...
20.8.1 Program/ 523 Description amended
Program-Verify 7. For a dummy write to a verify address, write 1-byte data
H'FF to an address whose lower 1 bit is b'0.
20.8.2 Erase/Erase- 525 Description amended
Verify 5. For a dummy write to a verify address, write 1-byte data
H'FF to an address whose lower 1 bit is b'0.
20.13 Flash Memory 533 Figure 20.13 amended
Programming and =~ ceeeeeeeeeee e | [ fememe e
Erasing Precautions RES
Figure 20.13 ‘ SWELset\{ /SWEl cleared
Power-On/Off Timing SWELDI
(Boot Mode)
Figure 20.14 534 Figure 20.14 amended
Power-On/Off Timing ~ =wrmmmmemsmmmme s g gannnonones N
(User Program Mode) Qﬁiﬁiﬁiﬁiﬁs
SWEI cleared
SWETL bit I/
Figure 20.15 Mode 535

Transition Timing
(Example: Boot Mode
- User Mode o
User Program Mode)

""""""""""""""""" LS A 1 A oy A Y
/’
RES
SWEL set SWE1L
. .| cleared
SWEL bit 1~ T ]
Mode Boot Mode User User program mode User User program
change*!  mode change*! mode mode mode

Rev. 4.00 Mar 21, 2006 page xxxiii of Ixviii

RENESAS



Item Page Revision (See Manual for Details)
Section 22 Power- 550, 551 Note *3 added
Down Modes NG
Table 22.1 LS,I Note: 3. "Halted (retained)" means that internal register values
Internal States in are retained. For analog outputs, the given D/A absolute
Each Mode accuracy is not satisfies because the internal state is "operation
suspended."
221 Register 554 Description amended
Description « Timer control status register (TCSR_1)
22.2 Medium-Speed 558 Description amended
Mode ... When the SLEEP instruction is executed with the SSBY bit =
1, LSON bit = 0, and PSS bit in TCSR_1(WDT _1) = 0, operation
shifts to the ...
22.4.1 Software 560 Description amended
22.4.3 Oscillation 561 Note added
Settling Time after Note: The 16-state standby time cannot be used in the F-ZTAT
Clearing Software versions; a standby time of 2048 states or longer should be
Standby Mode used.
Table 223 561 Table 22.3 amended
Oscillation Settling STSe STSL STS) SanabyTine  20Mez ISMG: I3MH: I0MH: SMHz SMHz Mz 2MH: Uni
Time Settings 1 0 0 131072 states 6.6 [ 82 |[ 101 |[ 131|164 218 328 655
1 262144 states 13.1 ‘ 16.4 20.2 26.2 32.8 43.7 65.5 131.1
1 0 2048 states 0.10 0.13 0.16 0.20 0.26 0.34 0.51 1.0
1 16 states 0.8 1.0 2 16 2.0 20 4.0 8.0 Hs
22.71 Transitionto 564 Description amended
Watch Mode ... LPWRCR DTON = 0, and TCSR.1 (WDT_1) PSS = 1.
22.8.1 Transitionto 565 Description amended
Sub-Sleep Mode .. LPWRCR LSON bit = 1, and TCSR_1 (WDT_1) PSS bit = 1,
... TMR_0, TMR_1, TMR_2 to TMR_4 ...
2291 Transitionto 566 Description amended
Sub-Active Mode ... LSON bit =1, and TCSR_1 (WDT_1) PSS bit =1, ...
22.9.2 Exiting to 566 Description amended
Sub-Active Mode ... LPWRCR DTON bit =0, and TCSRL4 (WDT_1) PSS bit =1,
22.10.1 Direct 567 Description amended

Transitions from
High-Speed Mode to
Sub-Active Mode

... DTON bit =1, and TSCR_1 (WDT_1) PSS bit =1 ...
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22.10.2 Direct 567
Transitions from Sub-
Active Mode to High-

Description amended
... DTON bit =1,and TSCR_1 (WDT_1) PSS bit =1 ...

Speed Mode

2522 DC 598 Condition B deleted

Characteristics 598 Table 25.2 (1) amended

Eii';itiﬁsﬁgsc( N (Before) Ve = 2.7 t0 4.0 V — (After) Voc = 3.0t0 4.0 V
2522 DC 599 Note 2 amended

Characteristics Note: 2. ... by NMOS. To output high, pull-up resistance ...
Table 25.2 DC

Characteristics (1)

Table 252 DC 600 Condition D deleted

Characteristics (2) 601

Note 2 amended

Note: 2. P35/SCK1/SCLO and P34/SDAOQ are NMOS push-pull
outputs. To output high level signal ..., pull-up resistors must be
connected externally. ... by NMOS. To output high, pull-up
resistors should be connected externally.

Table of DC Characteristics (4) deleted

Table of DC Characteristics (6) deleted

Table 25.3 606
Permissible Output
Currents

Conditions B and D deleted

Table 25.4 Bus Drive 607
Characteristics (1)

Condition B deleted

Description in test conditions in table 25.4 (1) amended
Vee=3.0t04.0V

Table 25.4 Bus Drive 608
Characteristics (2)

Condition D deleted

25.2.3 AC 609
Characteristics

Table 25.5 Clock

Conditions B and D deleted

Table 25.6 Control 610
Signal Timing

Conditions B and D deleted

Table 25.7 Timing of 611
On-Chip Peripheral
Modules

Conditions B and D deleted
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25.2.3 AC 612 Condition amended

Chara"te“s“czs (Before) Ve = 2.7 to 5.5V — (After) Voc = 3.0 to 5.5V
Table 25.8 1°C Bus (Before) T = —40°C to + 80°C - (After) Ta = —40°C to + 85°C
Timing

25.24 A/D 613 Conditions B and D deleted

Conversion

Characteristics

Table 25.9 A/D

Conversion

Characteristics

25.2.5 D/A 614 Conditions B and D deleted

ConverS|o.n ' Note * added

Characteristics Absol .

Table 25.10 D/A solute accuracy

Conversion Note: * Does not apply to module stop mode, software standby
Characteristics mode, watch mode, subactive mode, and subsleep mode.
25.26 LCD 615 Conditions B and D deleted

Characteristics

Table 25.11 LCD

Characteristics

25.2.7 DTMF 616 Conditions B and D deleted

Characteristics

Table 25.12 DTMF

Characteristics

25.3.2 DC 620, 621 Description amended

Characteristics

(Before) FEW - (After) FWE

Table 25.15 DC

L 621 Note 2 amended

Characteristics (1)
Note: 2. ... P35/SCK1 and P34 (ICE =0) are driven high by
NMOS. To output high, pull-up resistors should be connected
externally.

253.2 DC 623 Note 2 amended

Characteristics Note: 2. ... P35/SCK1 and P34 (ICE =0) are driven high by

Table 25.15 NMOS. To output high, pull-up resistors should be connected

Characteristics (2)

externally.
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25.3.2 DC 624 Table 25.15 (3) amended
Characteristics tem Symbol  Min. Typ  Max Uit TestConditions
Table 2515 DC gg\na/:rgsupply Z;Jr:?egr:(l)g e B o - m
Characteristics (3) current Waiting for — oot 5.0 HA
AID )
Reference During A/D Al — 0.4 1.0 mA
current conversion
Waiting for — 0.01 5.0 HA
AID )
Table 2515 DC 626 Table 25.15 (4) amended
Characteristics (4) Item Symbol Min.  Typ. Max. Unit Test Conditions
Analog DuringAD A,  — 08 16 _mA
power supply  conversion
current Waiting for — ool 5.0 A
AID )
Reference During A/ID Al — 0.6 1.0 mA
current conversion
Waiting for — 0.01 5.0 HA
AID )
25.3.3 AC 633 Table 25.21 amended
Characteristics (Before) Ta = —40°C to + 80°C - (After) Ta = —40°C to + 85°C
Table 25.21 I°C Bus
Timing
Appendix B Product 645 » H8S/2268 Group
Codes Legend and Note deleted
Appendix C Package 647 Figure C.1 replaced
Dimensions

Figure C.1 TFP-100B
Package Dimensions

(H8S/2268 Group

Only)

Figure C.2 TFP-100G 648 Figure C.2 replaced
Package Dimensions

Figure C.3 FP-100B 649 Figure C.3 replaced

Package Dimensions
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Section 1 Overview

Section 1 Overview

1.1 Features

* High-speed H8S/2000 central processing unit with an internal 16-bit architecture
0 Upward-compatible with H8/300 and H8/300H CPUs on an object level
O Sixteen 16-bit general registers
O 65 basic instructions

¢ Various peripheral functions

Interrupt controller

PC break controller (supported only by the H8S/2268 Group)

Data transfer controller (DTC) (supported only by the H8S/2268 Group)

16-bit timer-pulse unit (TPU)

8-bit timer (TMR)

Watchdog timer (WDT)

Serial communication interface (SCI)

I°C bus interface (IIC) (supported as an option by H8S/2264 Group)

A/D converter

D/A converter (supported only by the H8S/2268 Group)

LCD controller/driver

DTMF generation circuit (supported only by the H8S/2268 Group)

¢ On-chip memory
H8S/2268 Group:

Ood0ooogoooogogogogoo

ROM Model ROM RAM Remarks
Flash memory HD64F2268 256 kbytes 16 kbytes
version HD64F2266 128 kbytes 8 kbytes
HD64F2265 128 kbytes 4 kbytes
H8S/2264 Group:
ROM Model ROM RAM Remarks
Masked ROM HD6432264 128 kbytes 4 kbytes
version HD6432264W 128 kbytes 4 kbytes
HD6432262 64 kbytes 2 kbytes
HD6432262W 64 kbytes 2 kbytes
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e General I/O ports
O I/O pins: 67 (supported only by the H8S/2268 Group)
51 (supported only by the H8S/2264 Group)
O Input-only pins: 11
e Supports various power-down states

¢ Compact package

Package Code*? Body Size Pin Pitch
TQFP-100*" TFP-100B, TFP-100BV 14.0 X 14.0 mm 0.5 mm
TQFP-100 TFP-100G, TFP-100GV 12.0 X 12.0 mm 0.4 mm
QFP-100 FP-100B, FP-100BV 14.0 X 14.0 mm 0.5 mm

Notes: 1. Supported only by the H8S/2268 Group.
2. Package codes ending in the letter V designate Pb-free product.
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Section 1 Overview

1.2 Internal Block Diagram

Figure 1.1 shows the internal block diagram of the H8S/2268 Group and figure 1.2 shows that of
the H8S/2264 Group.
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Figure 1.1 Internal Block Diagram of H8S/2268 Group
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Figure 1.2 Internal Block Diagram of H8S/2264 Group
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1.3 Pin Arrangement
Figure 1.3 shows the pin arrangement of the H8S/2268 Group and figure 1.4 shows that of the
H8S/2264 Group.
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Figure 1.3 Pin Arrangement of H8S/2268 Group
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Section 1 Overview

—
=)
O
s
=
S oo
¥ 0O g 8 8 od
E EE BEE .2 4 o 22
SHAFdtwemNLE (< oS OO d~ 8*0—) Sa
reSNSNNNSNNOQSIX AR OFESWON OIS IS
pnooooooaSW>SX >SlnZE00=a<>aan
OOOOOO0O0O00O00O00O00O00O00O00O00O00O0O0O0O0O0000
YRR R3B58E8IBICc3RBILBBIBND
P30/TxDO []76 50 P42/AN2
P31/RxD0 [} 77 49[] P43/AN3
P32/SCKO/IRQ4 []78 48[] P44/AN4
P33/TxD1 []79 47[ P45/AN5
P34/RxD1/SDAO [] 80 46[] P46/ANG
P35/SCK1/SCLO []81 4571 P47/ANT
PF3/ADTRG/IRQ3 [|82 44 P96/ANS
NC* []83 43[1 P97/AN9
NC* ]84 42[1 Avss
v3 []85 41[] P17/TIOCB2
v2 []s6 FP-100B 40[1 P16/TIOCA2/IRQA
vi1[]8s7 FP-100BV 39[] P15/TIOCB1/TCLKC
PH3/COM4 [] 88 TFP-100G 38[] P14/TIOCA1/IRQO
PH2/COM3 []|89 TFP-100GV 37| P13/TCLKB
PH1/COM2 []90 (TOP VIEW) 36|11 P12/TCLKA
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Note: * The NC pin should be open.

Figure 1.4 Pin Arrangement of H8S/2264 Group
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Section 1 Overview

14 Pin Functions

Table 1.1 lists the pins functions.

Table 1.1  Pin Functions
Type Symbol PinNO. 1/O Function
Power Vce 62 Input Power supply pin. Connect this pin to the system
supply power supply.
CVcc 12 Input Connect this pin to Vss via a capacitor
(H8S/2268 Group: 0.1 uF/0.2 pF and H8S/2264
Group: 0.2 pF) for voltage stabilization. Note that
applying a voltage exceeding 4.3 V, the absolute
maximum rating, to the CV