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LENESAS



10.

11

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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The revision list can be viewed directly by clicking the title page.
The revision list summarizes the locations of revisions and
additions. Details should always be checked by referring to the

relevant text.

H8S/2258, H8S/2239, H8S/2238,
H8S/2237, H8S/2227 Groups

Hardware Manual
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Revision list
The revision list can be viewed directly by clicking the title page. The revision list summarizes the locations of revisions and additions. Details should always be checked by referring to the relevant text.


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.
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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
Genera Precautionsin the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1. Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in

the manual.

— The input pins of CMOS products are generally in the high-impedance state. In
operation with an unused pin in the open-circuit state, extra electromagnetic noise is
induced in the vicinity of LSI, an associated shoot-through current flows internally, and
malfunctions may occur due to the false recognition of the pin state as an input signal.
Unused pins should be handled as described under Handling of Unused Pins in the
manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

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

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

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

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has
become stable. When switching the clock signal during program execution, wait until the
target clock signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization
of the clock signal. Moreover, when switching to a clock signal produced with an
external resonator (or by an external oscillator) while program execution is in progress,
wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to one with a different type number,
confirm that the change will not lead to problems.

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

This manual comprises the following items:

WD PR

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

Preface

Main Revisions for This Edition

Thelist of revisionsisasummary 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 locationsin this
manual.

Contents

Overview

Description of Functional Modules

e CPU and System-Control Modules
e 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, asrequired, as the
final part of each section.

8.
9.

List of Registers
Electrical Characteristics

10. Appendix
11. Index
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Preface

The H85/2558 Group, H8S5/2239 Group, H8S/2238 Group, H8S/2237 Group, and H8S/2227
Group are high-performance microcomputers made up of the internal 32-bit configuration
H8S/2000 CPU as their cores, and the peripheral functions required to configure a system.

TM*

A single-power flash memory (F-ZTAT ™) version and masked ROM version are available for
these LSIS ROM. These versions provide flexibility as they can be reprogrammed in no time to
cope with all situations from the early stages of mass production to full-scale mass production.
Thisis particularly applicable to application devices of which the specifications frequently
changeable.

On-chip peripheral functions of each microcomputer are summarized below.

Note: * F-ZTAT isatrademark of Renesas Technology Corp.
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List of On-Chip Peripheral Functions:

H8S/2258 H8S/2239 H8S/2238 H8S/2237 H8S/2227

Group Name Group Group Group Group Group
H8S/2238B H8S/2227
H8S/2238R H8S/2237 H8S/2225

H8S/2258 H8S/2236B H8S/2235 H8S/2224

Microcomputer H8S/2256 H8S/2239 H8S/2236R H8S/2233 H8S/2223

Bus controller (BSC) O (16 bits) O (16 bits) O (16 bits) O (16bits) O (16 bits)

Data transfer controller O 0] (0] (0] o]

(DTC)

DMA controller ( DMAC) — o — — —

PC break controller (PBC) x2 x2 x2 x2 x2

16-bit timer pulse unit x6 x6 x6 x6 x3

(TPU)

8-bit timer (TMR) x4 x4 x4 x2 x2

Watchdog timer (WDT) x2 x2 x2 x2 x2

Serial communication x4 x4 x4 x4 x3

interface (SCI)

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

D/A converter x2 x2 x2 x2 —
A/D Analog input x8 x8 x8 x8 x8
converter

IEBus™* controller (IEB) x1

Note: * IEBus (Inter Equipment Bus) is a trademark of NEC Electronics Corp.

Target Users.  This manual was written for users who will be using the H85/2258 Group,
H8S/2239 Group, H8S/2238 Group, H8S/2237 Group, and H85/2227 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 H85/2258 Group, H85/2239 Group,
H8S/2238 Group, H8S/2237 Group, and H85/2227 Group hardware functions and
electrical characteristics of thisL S| to the target users.

Refer to the H8S/2600 Series, H8S/2000 Series Software Manual for a detailed
description of the instruction set.
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Notes on reading this manual:

e Inorder to understand the overall functions of the chip
Read the manual according to the contents. This manual can be roughly categorized into
descriptions on the CPU, system control functions, peripheral functions, and electrical
characteristics.
¢ |Inorder to understand the details of the CPU’ s functions
Read the H8S/2600 Series, H8S2000 Series Software Manual.

e Inorder to understand the details of aregister whole name is already known
Read the index that isthe 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 26,
List of Registers.

Rules: 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, isimplemented on more than one channel:
XXX_N (XXX istheregister name and N is the channel

number)
Bit order: The MSB is on the left and the LSB is on the right.
Number notation:  Binary is B'xxxx, hexadecimal is H'xxxx, and decimal is
XXXX.
Signal notation: An overbar is added to alow-active signal: xxxx

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

H8S/2258 Group, H8S5/2239 Group, H8S/2238 Group, H85/2237 Group, H8S5/2227 Group
manuals:

Document Title Document No.
H8S/2258 Group, H8S/2239 Group, H8S/2238 Group, H8S/2237 Group, This manual
H8S/2227 Group Hardware Manual

H8S/2600 Series, H8S/2000 Series Software 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 REJ10J2039
Editor User's Manual
High-performance Embedded Workshop User's Manual REJ10J2037

Application Notes:

Document Title

Document No.

H8S, H8/300 Series C/C++ Compiler Package Application Note

REJO5B0464

Rev. 6.00 Mar. 18, 2010 Page viii of Ix
REJ09B0054-0600

RENESAS



Main Revisions for This Edition

Item Page Revision (See Manual for Details)

1.3.2 Pin Arrangements in 20 to 23 Table amended

Each Mode Pin Name

Table 1.1 Pin Arrangements Flash Memory

in Each Mode of H8S5/2258 Programmable
Mode 4 Mode 5 Mode 6 Mode 7 Mode#*

Group e

23 Note added
Note: * The NC should be left open.
Table 1.2 Pin Arrangements 24 to 28 Table amended

in Each Mode of H8S/2239 Pin No. Pin Name

Grou p TFP-100B
TFP-100BV
TFP-100G
TFP-100GV Flash Memory
FP-100B TBP-112A*! Programmable
FP-100BV ~ TBP-112AV*' Mode 4 Mode 5 Mode 6 Mode 7 Mode*?

28 Note added
Notes: 1. Supported only by HD64F2239.
2. The NC should be left open.

Table 1.3 Pin Arrangements 29 to 33 Table amended
in Each Mode of H8S/2238

Pin Name
GrOUp Flash Memory
Programmable
Mode 4 Mode 5 Mode 6 Mode 7 Mode™*

33 Note added
Notes: 4. The NC should be left open.

Table 1.4 Pin Arrangements 34 to 38 Table amended

in Each Mode of H8S/2237 Pin Name

Group PROM
Mode 4 Mode 5 Mode 6 Mode 7 Mode*

38 Note added

Note: * The NC should be left open.

Table 1.5 Pin Arrangements 39 to 43 Table amended

in Each Mode of H8S/2227 Pin Name

Group Flash Memory

Programmable

Mode 4 Mode 5 Mode 6 Mode 7 Mode™®

43 Note added
Notes: 3. The NC should be left open.
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Item Page

Revision (See Manual for Details)

2.3 Address Space 70
Figure 2.5 Memory Map

Figure amended

H'00000000
16 Mbytes Program area
H'OOFFFFFF | . Data area
Not available
in this LSI
H'FFFFFFFF

(b) Advanced Mode

2.6 Instruction Set 79

Table 2.1 Instruction
Classification

Table amended

Function Instructions Size Types
Data transfer MOV B/W/L 5
POP™, PUSH™* WL
LDM*%, STM** L
Note added

Notes: 5. Only register ERO to ER6 should be used when
using the STM/LDM instruction.

2.6.1 Table of Instructions 81
Classified by Function

Table 2.3 Data Transfer
Instructions

Table amended

Instruction  Size®™  Function

LDM*? L @SP+ — Rn (register list)
Pops two or more general registers from the stack.
STM*? L Rn (register list) »> @-SP

Pushes two or more general registers onto the stack.

Note amended
Notes: 1. Refers to the operand size.

B: Byte
W: Word
L: Longword

2. Only register ERO to ER6 should be used when
using the STM/LDM instruction.
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Item Page Revision (See Manual for Details)
4.8 Usage Note 126 Figure amended
Figure 4.3 Operation When " ~" ) M~ )
SP Value |S Odd CCR SP — R1L H'FFFEFA
Sp—= | 1 | 1 H'FFFEFB
| pc __| | PC __ | HFFFEFC
H'FFFEFD
ser I ... |nererE
N—— N—— N——
TRAPA instruction executed MOV.B R1L, @-ER7 executed
SP set to H'FFFEFF Data saved above SP Contents of CCR lost
5.6.5 IRQ Interrupt 156 5.6.5 added
5.6.6 NMI Interrupts Usage 156 5.6.6 added

Notes

6.3.4 Operation in 161 Description amended
;\I’/lrggsistions to Power-Down e When the SLEEP instruction causes a transition from
high speed  mode to subactive mode (figure 6.2 (B)).
7.6.4 Wait Control 191 Description amended
(2) Pin Wait Insertion Setting the WAITE bit in BCRL to 1 enables wait insertion by
means of the WAIT pin.
9.2.5 DTC Transfer Count 285 Description amended

Register A (CRA)

In repeat mode or block transfer mode, the CRA is divided
into two parts; the upper 8 bits (CRAH) and the lower 8 bits
(CRAL). In repeat mode, CRAH holds the number of
transfers while CRAL functions as an 8-bit transfer counter
(1 to 256). In block transfer mode, CRAH holds the block
size while CRAL function as an 8-bit block size counter (1 to
256). CRAL is decremented by 1 every time data is
transferred, and the contents of CRAH are sent when the
count reaches H'00. This operation is repeated.

10.1.2 Port 1 Data Register 310
(P1DR)

Table amended

Initial Value  R/W

RIW Output data for a pin is stored when the pin is
RIW specified as a general purpose output port.

o)

it Bit Name
P17DR
P16DR
P15DR
P14DR
P13DR
P12DR
P11DR
P10DR

Description

R/W
R/W
RIW
R/W
R/W
R/W

olr|N|w| s a|lol~N
o|lo|o|o|o|o|o|o

Rev. 6.00 Mar. 18, 2010 Page xi of Ix
REJ09B0054-0600
RENESAS



Item Page Revision (See Manual for Details)

10.2.2 Port 3 Data Register 316 Table amended

(PSDR) Bit Bit Name Initial Value R/W Description
7 — Undefined — Reserved
These bits are always read as undefined value.
6 P36DR 0 R/W Output data for a pin is stored when the pin is
5 P35DR 0 RIW specified as a general purpose output port.
4 P34DR 0 R/W
3 P33DR 0 R/W
2 P32DR 0 R/W
1 P31DR 0 R/IW
0 P30DR 0 R/W
10.4.2 Port 7 Data Register 323 Table amended
(P7DR) Bit  Bit Name Initial Value  R/W  Description
7 P77DR 0 R/W  Output data for a pin is stored when the pin is
6 P76DR 0 RIW specified as a general purpose output port.
5 P75DR 0 R/W
4 P74DR 0 R/W
3 P73DR 0 RIW
2 P72DR 0 RIW
1 P71DR 0 RIW
0 P70DR 0 RIW
10.6.2 Port A Data Register 328 Table amended
(PADR) Bit Bit Name Initial Value R/W Description
7t04 — Undefined — Reserved
These bits are always read as undefined value.
3 PA3DR 0 R/W  Output data for a pin is stored when the pin is
2 PA2DR 0 Riw  SPecified as a general purpose output port.
1 PALDR 0 RIW
0 PAODR 0 RIW
10.7.2 Port B Data Register 333 Table amended
(PBDR) Bit  Bit Name Initial Value  R/W Description
7 PB7DR 0 R/W  Output data for a pin is stored when the pin is
6 PBGDR 0 R/w _ Specified as a general purpose output port.
5 PB5DR 0 RIW
4 PB4DR 0 R/W
3 PB3DR 0 R/W
2 PB2DR 0 R/W
1 PB1DR 0 R/W
0 PBODR 0 R/IW
10.8.2 Port C Data Register 340 Table amended
(PCDR) Bit  BitName Initial Value R/W  Description
7 PC7DR 0 R/W  Output data for a pin is stored when the pin is
6 PCEDR 0 RIW specified as a general purpose output port.
5 PC5DR 0 RW
4 PC4DR 0 R/W
3 PC3DR 0 R/W
2 PC2DR 0 RW
1 PC1DR 0 RW
0 PCODR 0 R/W
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Item Page

Revision (See Manual for Details)

10.9.2 Port D Data Register 344
(PDDR)

Table amended

Bit Bit Name Initial Value  R/W  Description
7 PD7DR 0 R/W  Output data for a pin is stored when the pin is
6 PDEDR 0 RIW specified as a general purpose output port.
5 PD5DR 0 R/W
4 PD4DR 0 R/W
3 PD3DR 0 R/W
2 PD2DR 0 R/W
1 PD1DR 0 R/W
0 PDODR 0 R/W
10.10.2 Port E Data 347 Table amended
RegIStel’ (PEDR) Bit  Bit Name Initial Value  R/W Description
7 PE7DR 0 R/W  Output data for a pin is stored when the pin is
6 PEGDR 0 RIW specified as a general purpose output port.
5 PE5SDR 0 R/W
4 PE4DR 0 R/W
3 PE3DR 0 R/W
2 PE2DR 0 R/W
1 PE1DR 0 R/W
0 PEODR 0 R/IW
10.11.2 Port F Data Register351 Table amended
(PFDR) Bit  BitName Initial Value R/ Description
7 PF7DR 0 R/W  Output data for a pin is stored when the pin is
6 PF6DR 0 RIW specified as a general purpose output port.
5 PF5DR 0 R/W
4 PF4DR 0 RIW
3 PF3DR 0 R/W
2 PF2DR 0 R/W
1 PF1DR 0 R/W
0 PFODR 0 R/W
10.12.2 Port G Data 355 Table amended
Register (PGDR) Initial
Bit Bit Name Value R/W Description
7to Undefined Reserved
5 These bits are always read as undefined value.
4 PG4DR 0 R/W Output data for a pin is stored when the pin is
3 PG3DR 0 RIW specified as a general purpose output port.
2 PG2DR 0 R/W
1 PG1DR 0 R/W
0 PGODR 0 R/W
10.13 Handling of Unused 358 10.13 added

Pins

RENESAS
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11.3.1 Timer Control 367 Table amended
Register (TCR) Bit  BitName Initial Value R/W  Description
4 CKEG1 0 R/W  Clock Edge 1 and 0
3 CKEGO 0 RIW " These bits select the input clock edge. When the input

clock is counted using both edges, the input clock
period is halved (e.g. o/4 both edges = ¢/2 rising
edge). If phase counting mode is used on channels 1,
2, 4*, and 5*, this setting is ignored and the phase
counting mode setting has priority. Internal clock edge
selection is valid when the input clock is /4 or slower.
When the input clock is ¢/1 or when
overflow/underflow of another channel is selected,
this setting is ignored and the input clock is counted at
the falling edge of ¢.
00: Count at rising edge
01: Count at falling edge
1 : Count at both edges
Legend:  x: Don't care

13.3.1 Timer Counter 468 Description added

TCNT - : , :
( ) TCNT is an 8-bit readable/writable up-counter. TCNT is

initialized to H'00 when the TME bit in TCSR is cleared to 0.

To initialize TCNT to H'00 while the timer is operating, write
H'00 to TCNT directly. See 13.6.7, Notes on Initializing
TCNT by Using the TME Bit.

13.6.3 Changing Value of 479 Description amended

RSSIO) CKS2 to CKS0 If the PSS or CKSO to CKS2 bits in TCSR are written to
while the WDT is operating, errors could occur in the
incrementation. Software must be used to stop the watchdog
timer (by clearing the TME bit to 0) before changing the
value of the PSS or CKSO to CKS2 bits.

13.6.7 Notes on Initializing 479 13.6.7 added
TCNT by Using the TME Bit

15.3.8 Smart Card Mode 570 Table amended

Register (SCMR) Initial
Bit Bit Name Value R/W Description
7t04 — All 1 — Reserved
These bits are always read as 1, and cannot be
modified.
3 SDIR 0 R/W Smart Card Data Transfer Direction

Selects the serial/parallel conversion format.

0: LSB-first in transfer

1: MSB-first in transfer

The bit setting is valid only when the transfer data
format is 8 bits. Except in the case of 7-bit data in
asynchronous mode, either LSB-first or MSB-first
may be selected regardless of the serial
communication mode. For 7-bit data, set this bit to
0 to select LSB-first in transfer.
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16.3.6 I°C Bus Control
Register (ICCR)

644

Table amended

Initial

Bit Bit Name Value R/W Description

7 ICE 0 R/W  I’C Bus Interface Enable
When this bit is set to 1, the I°C bus interface module is
enabled to send/receive data and drive the bus since itis
connected to the SCL and SDA pins. ICMR and ICDR can be
accessed.
SCL and SDA output is disabled (and input to SCL and SDA is
enabled) when this bit is cleared to 0. SAR and SARX can be
accessed.

16.4.6 Slave Transmit
Operation

670

Description added

1. Initialize slave receive mode and wait for slave address
reception.
When making initial settings for slave receive mode, set
the ACKE bit in ICCR to 1. This is necessary in order to
enable reception of the acknowledge bit after entering
slave transmit mode.

Description amended

4. The master device drives SDA low at the 9th clock pulse,
and returns an acknowledge signal. When the value of
the ACKE bitin ICSR is 1, the acknowledge signal state
is stored in the ACKB bit, so the ACKB bit can be used to
determine whether the transfer operation was performed
successfully.

671

Description added

10. When the stop condition is detected, that is, when SDA
is changed from low to high when SCL is high, the
BBSY flag in ICCR is cleared to 0 and the STOP flag in
ICSR is set to 1. At the same time, the IRIC flag is set to
1. If the IRIC flag has been set, it is cleared to O.

To restart slave transmit mode operation, make the
initial settings once again.

16.6 Usage Notes

Table 16.7 I°C Bus Timing
(SCL and SDA Output)

677

Table amended

Item Symbol  Output Timing Unit  Notes

SCL output cycle time toeo 281, 10256t ns Figure 27.34
SCL output high pulse width tocro 05t ns

SCL output low pulse width too 05t ns
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16.6 Usage Notes 681

Figure 16.22 Flowchart and
Timing of Start Condition
Instruction Issuance for
Retransmission

Figure amended

Start condition
(retransmission)

I I

SDA ACK / | / Bit7 X
¥ * Data output

A

[5] ICDR write (next transmit data)

[4] IRIC determination

[3] (Restart) Start condition instruction issuance

[2] Detemination of SCL = Low

[1] IRIC determination

Figure 16.23 Timing of Stop 682
Condition Issuance

Figure amended

9th clock  High period secured

: — —_—
1| As waveform rise is late, A
1 |__SCL is detected as low

Stop condition

SDA J

IRIC : /

[1] Determination of SCL =low  [2] Stop condition instruction issuance

Figure 16.25 ICDR Read 683 Figure amended
and ICCR Access Timing in Waveforms if
Slave Transmit Mode provim oceurs
SDA RIW N S U [ &tz
R
scL 8 o ;
TRS bit Address received Data transmission
Period when ICDR reads and‘lcc\
reads and writes are prohibited ICDR write
(6 system clock cycles)
Detection of 9th clock
cycle rising edge
17.2 Input/Output Pins 691 Table amended

Table 17.1 Pin Configuration

Pin Name Symbol 110 Function

Analog power supply pin AV Input Analog block power supply and reference
voltage

Analog ground pin AV Input Analog block ground and reference voltage

Reference voltage pin Vref Input Reference voltage for A/D conversion

Analog input pin 0 ANO* Input Group 0 analog input pins

Analog input pin 1 AN1* Input

Note added

Note: * In the case of the H8S/2239 Group, H8S/2227
Group, H8S/2238R, and H8S/2236R, ANO and
AN1 may be used only when Vcc = AVcc.
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17.8.4 Range of Analog 705 Description added
ggn’iigfuwly and Other Pin e Relationship between AVcc, AVss and Vcc, Vss
Set AVss = Vss as the relationship between AVcc, AVss
and Vcc, Vss. If the A/D converter is not used, the AVcc
and AVss pins must not be left open. In addition, ANO
and AN1 may be used only when Vcc = AVcc in the case
of the H8S/2239 Group, H8S/2227 Group, H8S/2238R,
and H8S/2236R.
27.3.2 DC Characteristics 865 Table amended
Table 2714 DC Item Symbol Min Typ Max Unit gz?dilions
Characteristics (1) Inputhigh  EXTAL, Ports V,  V.x08 —  V,+03 v
voltage 1,3,7,and A
to G
,,,,,,,,,,,,,,,, Potsdffand9 | Vex08 — AV O3BV L
866 Note added
Notes: 5. When V.. < AV,__., the maximum value for P40
and P41isV_ +0.3 V.
27.3.4 AJD Conversion 883 Table condition amended
Characteristics Condition A (F-ZTAT version and masked ROM version):
Table 27.23 'A/D Conversion V.. =27V103.6 V¥ AV, =27V 103.6 V¥,
Characteristics V., =27VI0AV_, V_=AV_ =0V, ¢=2to 16.0 MHz,
T, =-20°C to +75°C (regular specifications)
Condition B (Masked ROM version):
V..=22V103.6V* AV =22Vto3.6V*,
V,=22Vt0AV,, V =AV, =0V, ¢ =210 6.25 MHz,
T, =-20°C to +75°C (regular specifications),
T, =—-40°C to +85°C (wide-range specifications)
Condition C (F-ZTAT version and masked ROM version):
V,.=3.0V1t03.6 V¥ AV =3.0Vt03.6 V*,
V. =30VtoAV_,V =AV_ =0V,
¢ =10.0 to 20.0 MHz,
T, =-20°C to +75°C (regular specifications),
T, =—-40°C to +85°C (wide-range specifications)
Note added
Note: * ANO and AN1 can be used only when V. = AV_...
27.5.2 DC Characteristics 908 Table amended

Table 27.39 DC
Characteristics (1)

Test

Item Symbol Min Typ Max Unit  Conditions
Input high EXTAL, Ports  V,, Ve x08 — V. +0.3 \
voltage 1,3,7,and A

to G

Ports 4*° and 9
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27.5.2 DC Characteristics 909 Note added

Table 27.39 DC Notes: 5. When V.. < AV_., the maximum value for P40
Characteristics (1) and P4lisV_ +0.3 V.

27.5.4 AJD Conversion 923 Table condition amended

Characteristics

Table 27.47 A/D Conversion
Characteristics

Condition A (F-ZTAT version and masked ROM version):

V,.=27V103.6V* AV _=27Vto3.6V*,
V,=27V10 AV, V =AV =0V,

¢ =210 13.5 MHz,

T, =-20°C to +75°C (regular specifications),

T, =—-40°C to +85°C (wide-range specifications)
Condition B (F-ZTAT version):

V. =22V1t03.6 Vs AV, =22V 1t03.6V*,
V=22Vt AV, V. =AV_ =0V,

¢ =210 6.25 MHz,
T, =-20°C to +75°C (regular specifications)

Condition C (Masked ROM version):

V,=22V103.6V* AV =22V103.6V*,
V,=22Vt0AV,, V =AV_ =0V,

¢ =210 6.25 MHz,

T, =-20°C to +75°C (regular specifications),

T, =—-40°C to +85°C (wide-range specifications)

Note added
Note: * ANO and AN1 can be used only when V. = AV_..

27.6.2 DC Characteristics 928 Table amended
Test
Table 27.51 DC fem Symbol Min  Typ  Max _Unit Conditions
Characteristics (1) inputhigh  EXTAL, Ports  V,, V.o x08 Vo103 v
voltage 1,3,7,and A
to G
,,,,,,,,,,,,,,,, Ports4and9  Veex08  — AV #03TV.
929 Note added

Notes: 5. When V.. < AV,__., the maximum value for P40
and P41isV_ +0.3 V.
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27.6.4 A/D Conversion 944
Characteristics

Table 27.57 A/D Conversion
Characteristics

Table condition amended
Condition A (ZTAT version):

V.. =27V103.6 V¥ AV, =27 V103.6 V¥,
V,=27V1t0AV,, V =AV_ =0V, ¢ =2to 10 MHz,

T, =-20°C to +75°C (regular specifications),
T, =-40°C to +85°C (wide-range specifications)

Condition B (F-ZTAT version, Masked ROM version):

V=27V 103.6 V¥, AV =2.7V103.6 V¥,
V,=27Vt0AV_, V =AV_ =0V, ¢ =2 to 13.5MHz,
T, =-20°C to +75°C (regular specifications),

T, =—-40°C to +85°C (wide-range specifications)

Condition C (Masked ROM version):

V. =22V1t03.6 Vs AV, =22V 1t03.6V*,
V, =22Vt AV, V=AV, =0V, =21t06.25 MHz,

T, =-20°C to +75°C (regular specifications),
T, =-40°C to +85°C (wide-range specifications)

Note added
Note: * ANO and AN1 can be used only when V. = AV,

cc*

Appendix B Product Codes 970

Table B.3 Product Codes of
H8S/2238 Group

Table amended

Package
Product Type Product Code Mark Code (Package Code)
HBS/22388 Masked 5V version HDG4322388 HD6432238B(***)TE 100-pin TQFP (TFP-1008)
ROM HD6432238B(***)TF 100-pin TQFP (TFP-100G)
version
HD6432238B(***)F 100-pin QFP (FP-100A)
HD6432238B(***)FA 100-pin QFP (FP-1008)
On-chip 'C ~ HD6432238BW  HDG432238BW(***)TE 100-pin TQFP (TFP-1008)
bus interface HD6432238BW(+**)TF 100-pin TQFP (TFP-100G)
product
(5-V version) HD6432238BW(***)F 100-pin QFP (FP-100A)
HD6432238BW(***)FA 100-pin QFP (FP-1008)
HBS/2238R  Masked 3V version, HDG432238R HD6432238R(***)TE 100-pin TQFP (TFP-1008)
ROM 2:2:V version HD6432238R(***)TF 100-pin TQFP (TFP-100G)
version
HD6432238R(***)FA 100-pin QFP (FP-1008)
On-chip 'C  HDG6432238RW  HDB432238RW(***)TE 100-pin TQFP (TFP-1008)
bus interface HD6432238RW(***)TF 100-pin TQFP (TFP-100G)
product
(3 version) HD6432238RW(***)FA 100-pin QFP (FP-1008)
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Appendix B Product Codes 971

Table B.3 Product Codes of
H8S/2238 Group

Table amended

Product Type

Product Code

Mark Code

Package
(Package Code)

HBS/2236B Masked 5V version HDG4322368 HD6432236B(***)TE 100-pin TQFP (TFP-1008)
ROM HD6432236B(***)TF 100-pin TQFP (TFP-100G)
version

HD6432236B(***)F 100-pin QFP (FP-100A)
HD6432236B(***)FA 100-pin QFP (FP-1008)
On-chip FC  HD6432236BW  HDG432236BW(***)TE 100-pin TQFP (TFP-1008)
bus interface HD6432236BW(***)TF 100-pin TQFP (TFP-100G)
product
(5-V version) HD6432236BW(***)F 100-pin QFP (FP-100A)
HD6432236BW(***)FA 100-pin QFP (FP-1008)

HBS/2236R Masked 3V version, HDG432236R HD6432236R(***)TE 100-pin TQFP (TFP-1008)
ROM 2:2:V version HD6432236R(***)TF 100-pin TQFP (TFP-100G)
version

HD6432236R (***)FA 100-pin QFP (FP-1008)
On-chip 'C ~ HD6432236RW  HDB432236RW(***)TE 100-pin TQFP (TFP-1008)
bus interface HDB432236RW(***)TF 100-pin TQFP (TFP-100G)
product
(3 version) HD6432236RW(***)FA 100-pin QFP (FP-1008)

Appendix C Product Codes 973

Figure C.1 TFP-100B
Package Dimensions

Figure replaced

Figure C.2 TFP-100G 974
Package Dimensions

Figure replaced

Figure C.3 FP-100A 975
Package Dimensions

Figure replaced

Figure C.4 FP-100B 976
Package Dimensions

Figure replaced

Figure C.5 BP-112 Package 977
Dimensions

Figure replaced

Figure C.6 TBP-112A, TBP- 978
112AV Package Dimensions

Figure replaced

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