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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.
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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

The H8S/2558 Group, H8S/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.
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.
This is particularly applicable to application devices of which the specifications frequently
changeable.

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

Note: * F-ZTAT is a trademark 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] (0]
(DTC)
DMA controller (DMAC) O (0] O
PC break controller (PBC) x2 x2 %2 x2 x2
16-bit timer pulse unit %6 %6 %6 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) %2 (option)  x2 (option) O
D/A converter x2 x2 x2 x2 O
A/D Analog input x8 x8 x8 x8 x8
converter
IEBus™* controller (IEB) x1 ad O

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

Target Users: This manual was written for users who will be using the H8S/2258 Group,
H8S/2239 Group, H8S/2238 Group, H8S/2237 Group, and H8S/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 H8S/2258 Group, H8S/2239 Group,
H8S/2238 Group, H8S/2237 Group, and H8S/2227 Group hardware functions and

electrical characteristics of this LSI 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:

* In order 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.
* In order to understand the details of the CPU’s functions
Read the H8S/2600 Series, H8S/2000 Series Software Manual.

* In order to understand the details of a register whole name is already 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 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, is implemented on more than one channel:
XXX N (XXX is the register name and N is the channel

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

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.
http://www.renesas.com/

H8S/2258 Group, H8S/2239 Group, H8S/2238 Group, H8S/2237 Group, H8S/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 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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Main Revisions for This Edition

Item Page Revision (See Manual for Details)
All ad Description of "under development" for HD64F2239 deleted
1.1 Features 2 e On-chip memory
Table amended
ROM Model ROM RAM Remarks
Masked ROM HD6432258 256 kbytes 16 kbytes
version HD6432258W 256 kbytes 16 kbytes
HD6432256 128 kbytes 8 kbytes
HD6432256W 128 kbytes 8 kbytes
3 e Compact package
Package (Code)*6
TQFP-100 TFP-1008B,
TFP-100BV
TQFP-100** TFP-100G,
TFP-100GV
QFF’-lOO*2 FP-100A, FP-100AV
QFP-:I.OO”3 FP-100B, FP-100BV
LFBGA-112** BP-112, BP-112V
TFBGA-112*° TBP-112A,
TBP-112AV

Notes amended
Notes: 1. Not supported by the H8S/2258 Group.

2. Supported only by the H8S/2258 Group, H8S/2238B,
H8S/2236B, H8S/2237 Group, and HD6432227.

3. Not supported by the HD64F2227.
4. Supported only by the HD64F2238R.
5. Supported only by the HD64F2238R and HD64F2239.

6. Package code ending in the letter V designate Pb-free
Product.

1.3.1 Pin Arrangement 14 Figure 1.11 title amended

Figure 1.11 Pin
Arrangement of H8S/2238
Group (FP-100A, FP-100AV:
Top View, Only for
H8S/2238B and H8S/2236B)
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Item Page

Revision (See Manual for Details)

1.3.1 Pin Arrangement 19

Figure 1.16 Pin
Arrangement of H8S/2227
Group (FP-100A, FP-100AV:
Top View, Only for
HD6432227)

Figure 1.16 title amended

Table 1.3 Pin Arrangements 33
in Each Mode of H8S/2238
Group

Notes amended

Notes: 1. Supported only by H8S/2238B and H8S/2236B.
2. Supported only by the HD64F2238R.

3. Vcc in the H8S/2238B and H8S/2236B.

1.3.2 Pin Arrangementin 39 to
Each Mode 43

Table 1.5 Pin Arrangements
in Each Mode of H8S/2227

Table 1.5 amended

FP-100B*' FP-100BV*! FP-100A*? FP-100BAV*?

41 Table 1.5 amended
Pin No. Pin Name
TFP-100B
TFP-100BV
TFP-100G
TFP-lOO(*Sl\/ v Flash Memory
FP-100B FP-100A Programmable
FP-100BV** FP-100AV*? Mode 4 Mode 5 Mode 6 Mode 7 Mode
57 e TR oscz osc2 oscz | oscz  nc T
58 61 0OsC1 0OSsC1 0OSsC1 0OsC1 VSS
s .8 ] RES . RES ... ReS ] RES O RES
""""""""""""""""" 43 Note 2 added
Notes: 1. Supported only by masked ROM version.
2. Supported only by the HD6432227.
1.3.3 Pin Functions 45 Table 1.6 amended
Table 1.6 Pin Functions of RES® STBY' NMI*
H8S/22 - ; ;
85/2258 Group 49 Note: * Measures should be taken to deal with noise, which

can cause operation errors otherwise.

Table 1.7 Pin Functions of 50
H8S/2239 Group and
H8S/2238 Group

Table 1.7 amended
CVCC in power supply
... (H8S/2239, H8S/2378R, and H8S/2236R used), ...

51

Table 1.7 amended
RES* STBY*® NMI*®

Rev. 5.00 Aug 08, 2006 page x of Ixxxvi

www.DataSheetdlU.com

RENESAS



Item Page

Revision (See Manual for Details)

1.3.3 Pin Functions 53

Table 1.7 Pin Functions of
H8S/2239 Group and
H8S/2238 Group

Pin No.

TFP-1008
TFP-100BV

TFP-100G BP-112"!
TFP-100GV BP-112V**
FP-100B  FP-100A™® TBP-112A™*
FP-100BV FP-100AV*® TBP-112AV* /O

Type Symbol Function

DMA DREQT 89 B6 Input Request DMAC activation.
controller DREQO 90 D6 (Supported only by the H8S/2239 Group.)
(DMAC)*?
TEND1 87 C6 Output  Indicate that the DMAC has ended
TENDO 88 A6 transmitting data.
(Supported only by the H8S/2239 Group.)
DACK1 35 J5 Output  These pins function as single address
DACKO 34 H5 transmitting acknowledge of DMAC.

(Supported only by the H8S/2239 Group.)

55

P47 to P40 in I/O ports
L10, L9, K11, K10, K9, K8, H7, J8

56

Notes: 1. Supported only by the HD64F2238R.

2. Supported only by the H8S/2239 Group.

3. Supported only by the H8S/2238B and H8S/2236B.

4. Supported only by the HD64F2238R and HD64F2239.

5. Measures should be taken to deal with noise, which can
cause operation errors otherwise.

Table 1.8 Pin Functions of 57 to
H8S/2237 Group and 61
H8S/2227 Group

Table 1.8 amended
FP-100B*' FP-100BV*! FP-100A*? FP-100BAV*?
RES™ STBY* NMI*

61 Notes amended
Notes: 1. Supported only by masked ROM version.
2. Supported only by the HD6432227.
3. Measures should be taken to deal with noise, which can
cause operation errors otherwise.
3.4 Memory Map in Each 115 Figure 3.7 amended
Operating Mode (Before) On-chip RAM — (After) On-chip ROM
Figure 3.7 H8S/2235 and
H8S/2225 Memory Map in
Each Operating Mode
5.1 Features 128 Figure 5.1 amended

Figure 5.1 Block Diagram of
Interrupt Controller

(Before) IRQ - (After) IRQ

5.3.2 IRQ Enable Register 131

(IER)

Description amended
(Before) IRQn - (After) IRQn
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Item Page

Revision (See Manual for Details)

5.3.4 IRQ Status Register 134

(ISR)

Description amended

ISR indicates the status of IRQn (n=7 to 0) interrupt
requests.

6.3.4 Operation in Transition 161,

Description amended

to Power-Down Modes 162 ¢ When the SLEEP instruction causes a transition from
high-speed (medium-speed) mode to sleep mode, or
from subactive mode to subsleep mode: After execution
of the SLEE___P instruction, a transition is not made to
sleep modeior subsleep mode, and PC break interrupt
handling is executed. ...
¢ When the SLEEP instruction causes a transition to
software standby mode or watch mode:
8.3 Register Descriptions 205 Description amended
 Transfer count register_0A (ETCR_0A)
« Transfer count register_0B (ETCR_O0B)
8.7.1 DMAC Register 276 Figure 8.38 amended
Access during Operation '
v DMA last transfer cycle o
Figure 8.38 DMAC v :
Register Update Timing Vo ~ DMA,
'+ | DMAread , DMAwrite . dead .
:—>.<—>:<—>:<—>:
oo X ol ¢ X
lead: X ! Writei X ! Deadi x : Idle
.
‘_@ LD o
9.1 Features 282 Figure 9.1 amended
Figure 9.1 Block Diagram of (Before) DTCERA to DTCERF, DTCERI - (After) DTCERA
DTC to DTCERG, DTCERI
9.2 Register Descriptions 283 Description amended

... When activated, ... back to the RAM.

¢« DTC Enable Registers A to G, and | (DCTERA to
DTCERG, and DTCERI) ...
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Item Page Revision (See Manual for Details)

9.2.7 DTC Enable Registers 286, Section 9.2.7 description replaced and bit table amended
Ato G, and| 287 927  DTC EnableRegistersA to G, and | (DTCERA to DTCERG, and DTCERI)

DTCER isaset of registersto specify the DTC activation interrupt source, and comprised of eight
registers, DTCERA to DTCERG, and DTCERI. The correspondence between interrupt sources
and DTCE hits, and vector numbers generated by the interrupt controller are shown in table 9.2.
For DTCE bit setting, use bit manipulation instructions such as BSET and BCLR for reading and
writing. When multiple activation sources are to be set at one time, only at theinitial setting,
writing datais enabled after executing a dummy read on the relevant register with all the interrupt

being masked.
Initial
Bit Bit Name Value R/W  Description
7 DTCENn7 0 R/W  DTC Activation Enable
6 DTCEn6 0 R/W  0: Disables an interrupt for DTC activation.
5 DTCENn5 0 R/W  1: Specifies a relevant interrupt source as a DTC
4 DTCEn4 0 RIW activation source.
3 DTCEn3 0 RIW [Clearing conditions]
2 DTCEn2 0 RW « When the DISEL bit is 1 and the data transfer
1 DTCEn1 0 RIW hasended
0 DTCENO o RIW « When the specified number of transfers have
ended
[Retaining condition]
When the DISEL bit is 0 and the specified number
of transfers have not been completed
Note: n=AtoG, and |
9.2.8 DTC Vector Register 288 Bit table amended
(DTVECR) Initial
Bit Bit Name Value R/IW Description
7 SWDTE 0 RW DTC Software Activation Enable

Enables or disables the DTC software activation.

0: Disables the DTC software activation.

1: Enables the DTC software activation.

[Clearing conditions]

* When the DISEL bit is 0 and the specified
number of transfers have not ended

« When 0 is written to the DISEL bit after a
software-activated data transfer end interrupt
(SWDTEND) request has been sent to the CPU.

[Retaining conditions]

* When the DISEL bit is 1 and data transfer has
ended

* When the specified number of transfers have
ended

« When the software-activated data transfer is in
process

9.4 Location of Register 293 DTCE description of IERxI (RXxRDY) and IETxI (TxRDY)
Information and DTC Vector amended

Table DTCEG6 DTCEG5
Table 9.2 Interrupt Sources,

DTC Vector Addresses, and

Corresponding DTCEs

Rev. 5.00 Aug O8"#h5tasbeskitioom,,
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Item Page Revision (See Manual for Details)
9.8.2 On-Chip RAM 304 Description amended

The MRA, ... in the on-chip RAM. When the DTC is used,
the RAME bit in SYSCR should not be cleared to 0.

Section 10 1/O Ports 306 Port 3 input/output and output type description amended
Table 10.1 Port Functions ... NMOS push-pull output*1 (P35, P34, SCK1)
10.2 Port3 315 Description amended

Port 3 is ... following registers. The P34, P35, and SCK1
function as NMOS push/pull outputs.*

10.2.5 Pin Functions 317 Description amended

As shown in figure 10.1, when the pins P35, P34, SCK1,
SCKO, or SDAO type open drain output is used, ...

Figure 10.1 Types of Open 318 Figure 10.1 amended

Drain Outputs (a) Open drain output type for P34, P35, SCK1, SCLO0, and
SDAQO pins

318 Description amended

(Before) ... output the P2 Vcc level. — (After) ... output the
Vcc level.

319 Table amended
« P35/SCK1/SCLONRQ5
SCK1 input pin SCLO I/O pin*3
e P34/RxD1/SDAO
SDAO 1/0 pin*®

320 - P33/TxD1/SCL1
SCL1 /0 pin*
«  P32/SCK0/SDAO
SDA1 /O pin*®

10.4.4 Pin Functions 324 ¢ P75/TMO3/SCK3
Description amended
... 0S3 to OSO0 bits in TCSR_3 of TMR_3*, CKE1 and ...

Table amended
0S3 to OS0* TMO3* output pin

Note added

Note: * Not available in the H8S/2237 Group and H8S/2227
Group.
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Item

Page

Revision (See Manual for Details)

10.4.4 Pin Functions

325 e P74/TMO2/MRES
Description amended
... O83 to OS0 bits in TCSR_2 of TMR_2%*, the MRESE ...
Table amended
0S3 to OS0* TMO2* output
Note added
Note: * Not available in the H8S/2237 Group and H8S/2227
Group.
325 ¢ P73/TMO1/TEND1/CS7
Description amended
... DMATCR of DMAC*, OS3 to OSO ...
Table amended
TEND1* output pin
325 « P72/TMOOQO/TENDO/CS6
Description amended
... DMATCR of DMAC#*, OS3 to OSO ...
Table amended
TENDO#* output pin
326 « P71/TMRI23/TMCI23/DREQ1/CS5
Table amended
Operating
mode Modes 4 to 6 Mode 7
P71DDR 0 1 0 ‘ 1
Pin functions P71 input pin CS5 output pin P71 input pin ‘ P71 output pin
TMRI23*L, 5] TMRI23*1, TMCI23*%, DREQT*? input
TMCI23*?, pin
DREQ1 2inpu! pin
Note 1 added
Note: 1. Not available in the H8S/2237 Group and
H8S/2227 Group.
326 ¢ P70/TMRIO1/TMCIO1/DREQO/CS4

Table amended
TMRIO1, TMCIO1, DREQO* input pin
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Item Page Revision (See Manual for Details)

10.6.6 Pin Functions 330 e PA3/A19/SCK2
Description amended
... SMR_2 of SCI_2*%, CKE1 and CKEQ bits...

Table amended

Operating mode Modes 4 to 6
AE3 to AEO B'11xx Other than B'11xx
CKE1 — 0 1
C/A*? — 0 1 —
CKEO — 0 1 — —
PA3DDR — 0 1 — — —_
Pin functions A19 PA3input | PA3output | SCK2*? SCK2*? SCK2*?
output pin pin** output output input pin
pin pin** pin**
Operating
mode Mode 7
AES3 to AEO
CKE1 0 1
C/A*? 0 1 —
CKEO 0 1 —
PA3DDR 0 1 — — —_
Pin functions | PA3inputpin | PA3 output scK2*? SCK2*? SCK2*? input
pin** output pin** | output pin** pin
Note 2 added
Note: 2. Not available in the H8S/2227 Group.
331 ¢ PA2/A18/RxD2
Description amended
... SCR_2 of SCI_2#, and the PA2DDR bit.
Table amended
Operating
mode Modes 4 to 6 Mode 7
AE3 to AEO B'1011 Other than (B'1011 or B'11xx) 5]
or
B'11xx
RE*? u] 0 1 0 1
PA2DDR 5] 0 1 5] 0 1 5l
Pin functions A18 PA2 PA2 RxD2*? PA2 PA2 RxD2*?
output input pin output input pin | input pin output input pin
pin pin** pin**
Note 2 added
Note: 2. Not available in the H8S/2227 Group.
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Item Page Revision (See Manual for Details)

10.6.6 Pin Functions 331 PA1/A17/TxD2
Description amended
... SCR_2 of SCI_2*2 and the PA1DDR bit.
Table amended

Operating
mode Modes 4 to 6 Mode 7
AE3 to AEO B'101x or Other than (B'101x or B'11xx) 8]
B'11xx
TE®? 0 0 1 0 1
PA1DDR O 0 1 O 0 1 O
Pin functions AL7 PAL PAL | TxD2*? PAL PAL TxD2*?
output pin input pin output output input pin output output
pinxl pin'l pin’l pind
Note 2 added
Note: 2. Not available in the H8S/2227 Group.
10.7.5 Pin Functions 335 « PB7/A15/TIOCB5
Description amended
3 . .
... the TPU channel 5* setting, AE3 to AEO bits...
Table amended
Operating
mode Modes 4 to 6 Mode 7
AE3 to AEO B'1xxx Other than B'1xxx 0
TPU channel 5 O Output Input or initial value Output Input or initial
setting*™*? value
PB7DDR O ] 0 1 O 0 1
Pin functions A15 | TIOCB5*® | PB7 PB7 | TloCcBS*® | PB7 PB7
output output pin | input pin output output pin input output
pin pin pin pin
TIOCB5*? input TIOCB5*® input
pin*? pin*?

Note 3 added
Note: 3. Not available in the H8S/2227 Group.
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10.7.5 Pin Functions 335 « PB6/A14/TIOCA5
Description amended
... the TPU channel 5*° setting, AE3 to AEO bits...
Table amended

Operating
mode Modes 4 to 6 Mode 7
AE3 to AEO B'0111 or Other than (B'0111 or B'1xxx) O
B'1xxx
TPU channel 5 ] Output Input or initial value Output Input or initial
setting**® value
PB6DDR O a 0 1 O 0 1
Pin functions Al4 TIOCA5*? PB6 PB6 TIOCAS*® PB6 PB6
output pin | output pin input output output pin input output
pin pin pin pin
TIOCA5*? input TIOCA5*® input
pin*? pin*?
Note 3 added
Note: 3. Not available in the H8S/2227 Group.
336 « PB5/A13/TIOCB4
Description amended
... the TPU channel 4*° setting, AE3 to AEO bits...
Table amended
Operating
mode Modes 4 to 6 Mode 7
AE3 to AEO B'011x or Other than (B'011x or B'1xxx) ]
B'1xxx
TPU channel 4 O Output Input or initial value Output Input or initial
setting***? value
PB5DDR O ] 0 1 O 0 1
Pin functions A13 TIOCB4*? PB5 PB5 TioCcB4*® PB5 PB5
output pin | output pin input output output pin input output
pin pin pin pin
TIOCB4*? input TIOCB4*® input
pin*? pin*?
Note 3 added
Note: 3. Not available in the H8S/2227 Group.
www.DataSheet4U.com
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10.7.5 Pin Functions 336 «  PB4/A12/TIOCA4
Description amended
... the TPU channel 4*° setting, AE3 to AEO bits...
Table amended

Operating
mode Modes 4 to 6 Mode 7
AE3 to AEO Other than B'0100 or B'00xx n}
(B'0100 or
B'00xx)
TPU channel 4 u] Output Input or initial value Output Input or initial
setting*™*? value
PB4DDR o [u] 0 1 O 0 1
Pin functions A12 TIOCA4*® | PB4 PB4 | TIOCA4*® | PB4 PB4
output pin | output pin input output output pin input output
pin pin pin pin
TIOCA4*® input TIOCA4*® input
pin*? pin*?
Note 3 added
Note: 3. Not available in the H8S/2227 Group.
337 * PB3/A11/TIOCD3
Description amended
3 . .
... the TPU channel 3* setting, AE3 to AEO bits...
Table amended
Operating
mode Modes 4 to 6 Mode 7
AE3 to AEO Other than B'00xx m}
B'00xx
TPU channel 3 O Output Input or initial value Output Input or initial
setting*'*3 value
PB3DDR u] u] 0 1 u] 0 1
Pin functions | A1l output | TIOCD3** | PB3 PB3 Tiocp3*® | PB3 PB3
pin output pin | input pin | output output pin | input output
pin pin pin
TIOCD3*? input TIOCD3*? input
. k2 . k2
pin pin

Note 3 added
Note: 3. Not available in the H8S/2227 Group.
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10.7.5 Pin Functions 337 « PB2/A10/TIOCC3
Description amended
... the TPU channel 3*° setting, AE3 to AEO bits...

Table amended

Operating mode Modes 4 to 6 Mode 7
AE3 to AEO Other than B'0010 or B'000x O
(B'0010 or
B'000X)
TPU channel 3 u] Output Input or initial Output Input or initial
setting™*3 value value
PB2DDR [m} o 0 1 ] 0 1
Pin functions A10 output | TIOCC3*® | PB2 pB2 | TIocc3® | pB2 PB2
pin output pin input output | output pin | input output
pin pin pin pin
TIOCC3*? input TIOCC3*? input
pin*? pin*?

Note 3 added
Note: 3. Not available in the H8S/2227 Group.

338 «  PB1/A9/TIOCB3
Description amended
... the TPU channel 3*° setting, AE3 to AEO bits...

Table amended

Operating mode Modes 4 to 6 Mode 7
AE3 to AEO Other than B'000x O
B'000x

TPU channel 3 O Output Input or initial Output Input or initial

setting*** value value

PB1DDR [m} a 0 1 u] 0 1

Pin functions A9 output | TIOCB*33 | PB1 pPB1 | TIOCB3*® | PB1 PB1

pin output pin input output | output pin input output
pin pin pin pin

TIOCB3*? input TIOCB3*? input
pin*? pin*?

Note 3 added
Note: 3. Not available in the H8S/2227 Group.
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10.7.5 Pin Functions 338

« PBO/A8/TIOCA3
Description amended
... the TPU channel 3*° setting, AE3 to AEO bits...

Table amended

Operating mode Modes 4 to 6 Mode 7
AE3 to AEO Other than B'0000 [u]
B'0000

TPU channel 3 [u] Output Input or initial Output Input or initial

setting***? value value

PBODDR o ] 0 1 o 0 1

Pin functions A8 output | TIOCA3*® [ PBO PBO | TIOCA3*® | PBO PBO

pin output pin input output | output pin input output
pin pin pin pin

TIOCA3* input TIOCA3* input
pin* pin*

Note 3 added
Note: 3. Not available in the H8S/2227 Group.

10.9.6 Input Pull-Up MOS 345
States in Port D

Table 10.5 Input Pull-Up
MOS States in Port D

Table 10.5 amended
Port I/O (modes 4 to 6)
Port input (mode 7)

10.12.4 Pin Functions 356

+ PG3/Rx/CS1
Description amended
... IECTR of IEB*®, operating mode...

+ PG2/Tx/CS2
Description amended
... IECTR of IEB*3, operating mode...

11. 16-Bit Timer Pulse Unit 359
(TPU)

Description amended

... that comprises three 16-bit timer channels or six 16-bit
timer channels. ...

11.3.1 Timer Control
Register (TCR)

367

Description amended

... for each channel. The TPU of the H8S/2227 Group has a
total of three TCR registers, one each for channels 0 to 2. In
other groups, the TPU has a total of six TCR registers, one
each for channels 0 to 5. TCR register settings ...

CKEG1 and CKEGO description amended

... channels 1, 2, 4%, and 5%, this setting is ignored ...
Note * added

Note: * Not available in the H8S/2227 Group.
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11.3.1 Timer Control 368 Table 11.3 amended

Register (TCR) Channel 0, 3#

Table 11.3 CCLR2 to
Note 3 added

CCLRO (Channels 0 and 3) ole s adde
Note: 3. Not available in the H8S/2227 Group.

Table 11.4 CCLR2to 368 Table 11.4 amended

CCLRO (Channels 1, 2, 4, Channel 1.2 4% 53

and 5) M
Note 3 added
Note: 3. Not available in the H8S/2227 Group.

11.3.2 Timer Mode Register 372 Description amended

(TMDR) ... for each channel. The TPU of the H8S/2227 Group has a
total of three TMDR registers, one each for channels 0 to 2.
In other groups, the TPU has a total of six TMDR registers,
one each for channels 0 to 5. TMDR register settings ...
BFB and BFA description amended
... Inchannels 1, 2, 4* and 5*, which have no ...
Note * added
Note: * Not available in the H8S/2227 Group.

11.3.3 Timer I/C Control 373 Description amended

Register (TIOR) .. the TGR registers. The TPU of the H8S/2227 Group has a
total of four TIOR registers, two for channel 0 and one each
for channels 1 and 2. In other groups, the TPU has a total of
eight TIOR registers, two each for channels 0 and 3, and
one each for channels 1, 2, 4, and 5. Care is required since

374 TIORH_O, TIOR_1, TIOR_2, TIORH_3%*, TIOR_4*, TIOR_5%*

Note * added

Note: * Not available in the H8S/2227 Group.
TIORL_O, TIORL_3*

Note * added

Note: * Not available in the H8S/2227 Group.
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11.3.4 Timer Interrupt
Enable Register (TIER)

391

Description amended

... for each channel. The TPU of the H8S/2227 Group has a
total of three TIER registers, one each for channels 0 to 2. In
other groups, the TPU has a total of six TIER registers, one
each for channels 0 to 5. Care is required since ...

391,
392

TCIEU, TGIED, TGIEC description amended
...inchannels 1, 2, 4* and 5* ... channels 0 and 3%, ...

392

Note * added
Note: * Not available in the H8S/2227 Group.

11.3.5 Timer Status
Register (TSR)

393

Description amended

... of each channel. The TPU of the H8S/2227 Group has a
total of three TSR registers, one each for channels 0 to 2. In
other groups, the TPU has a total of six TSR registers, one
each for channels 0 to 5.

393,
394

Table amended
... channels 1, 2, 4*3, and 5% ... channels 0 and 3%

395

Note 3 added
Note: 3. Not available in the H8S/2227 Group.

11.3.6 Timer Counter
(TCNT)

396

Description amended

... readable/writable counters. The TPU of the H8S/2227
Group has a total of three TCNT registers, one each for
channels 0 to 2. In other groups, the TPU has a total of six
TCNT registers, one each for channels 0 to 5.

11.3.7 Timer General
Register (TGR)

396

Description amended

... input capture registers. The TPU of the H8S/2227 Group
has a total of four TGR registers, two for channel 0 and one
each for channels 1 and 2. In other groups, the TPU has a
total of eight TGR registers, two each for channels 0 and 3,
and one each for channels 1, 2, 4, and 5.

11.3.8 Timer Start Register 396

(TSTR)

Description amended

In the H8S/2227 Group, TSTR selects operate/stop for
channels 0 to 2. In other groups, TSTR selects operate/stop
for channels 0 to 5. When setting ...

Table amended
CDT5* CDT4* CDT3*

Note * added

Note: * In the H8S/2227 Group, bits 5 to 3 are reserved.
The write value should always be 0.
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11.3.9 Timer Synchronous 397
Register (TSYR)

Description amended

In the H8S/2227 Group, TSYR selects independent or
synchronous TCNT operation for channels 0 to 2. In other
groups, TSYR selects independent or synchronous TCNT
operation for channels 0 to 5. A channel performs ...

Table amended
SYNC5* SYNC4* SYNC3*

Note * added

Note: * In the H8S/2227 Group, bits 5 to 3 are reserved.
The write value should always be 0.

11.4.1 Basic Functions 398

Description amended

Counter Operation: When one of bits CST2 to CSTO
(H8S/2227 Group) or bits CST5 to CSTO (groups other than
H8S/2227) in TSTR is set to 1, the TCNT counter for the
corresponding channel starts counting. TCNT can operate ...

402 Description amended
... For channels 0, 1, 3*, and 4%, it is also possible ...
Note * added
Note: * Not available in the H8S/2227 Group.
11.4.2 Synchronous 403 Description amended

Operation

... single time base. Channels 0 to 2 (H8S/2227 Group) or 0
to 5 (groups other than H8S/2227) can all be designated for
synchronous operation.

11.4.3 Buffer Operation 405

Table 11.28 Register
Combinations in Buffer
Operation

Table 11.28 amended
Channel 3*

Note * added
Note: * Not available in the H8S/2227 Group.

11.4.6 Phase Counting 416
Mode

Description amended

... incremented/decremented accordingly. In the H8S/2227
Group, this mode can be set for channels 1 and 2. In other
groups, it can be set for channels 1, 2, 4, and 5.

Table 11.31 Clock Input 416
Pins in Phase Counting Mode

Table 11.31 amended
channel 1 or 5* channel 2 or 4%

Note * added
Note: * Not available in the H8S/2227 Group.
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11.4.6 Phase Counting 417 Figure 11.26 amended
Mode

Figure 11.26 Example of
Phase Counting Mode 1
Operation

(channels 1 and 5*) (channels 2 and 4%*)

Note * added
Note: * Not available in the H8S/2227 Group.

Table 11.32 Up/Down-Count418
Conditions in Phase Counting
Mode 1

Table 11.32 amended
(channels 1 and 5*) (channels 2 and 4%*)

Note * added
Note: * Not available in the H8S/2227 Group.

Figure 11.27 Example of 419
Phase Counting Mode 2

Operation

Figure 11.27 amended
(channels 1 and 5*) (channels 2 and 4*)

Note * added
Note: * Not available in the H8S/2227 Group.

Table 11.33 Up/Down-Count419
Conditions in Phase Counting
Mode 2

Table 11.33 amended
(channels 1 and 5*) (channels 2 and 4%*)

Note * added
Note: * Not available in the H8S/2227 Group.

Figure 11.28 Example of 419
Phase Counting Mode 3

Operation

Figure 11.28 amended
(channels 1 and 5*) (channels 2 and 4%*)

Note * added
Note: * Not available in the H8S/2227 Group.

Table 11.34 Up/Down-Count420
Conditions in Phase Counting
Mode 3

Table 11.34 amended
(channels 1 and 5*) (channels 2 and 4%*)

Note * added
Note: * Not available in the H8S/2227 Group.

Figure 11.29 Example of 421
Phase Counting Mode 4

Operation

Figure 11.29 amended
(channels 1 and 5*) (channels 2 and 4%*)

Note * added
Note: * Not available in the H8S/2227 Group.

Table 11.35 Up/Down-Count421
Conditions in Phase Counting
Mode 4

Table 11.35 amended
(channels 1 and 5*) (channels 2 and 4%*)

Note * added
Note: * Not available in the H8S/2227 Group.
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11.5 Interrupt Sources

425

Description amended
Input Capture/Compare Match Interrupt:

... In the H8S/2227 Group, the TPU has eight input
capture/compare match interrupts, four for channel 10 and
two each for channels 1 and 2. In other groups, the TPU has
16 input capture/compare match interrupts, four each for
channels 0 and 3, and two each for channels 1, 2, 4, and 5.

Overflow Interrupt:

... In the H8S/2227 Group, the TPU has three overflow
interrupts, one each for channels 0 to 2. In other groups, the
TPU has six overflow interrupts, one each for channels 0 to

Underflow Interrupt:

... The TPU of the H8S/2227 Group has two underflow
interrupts, one each for channels 1 and 2. In other groups,
the TPU has four underflow interrupts, one each for
channels 1, 2, 4, and 5.

11.6 DTC Activation

425

Description amended

... Data Transfer Controller (DTC). In the H8S/2227 Group, a
total of eight TPU input capture/compare match interrupts
can be used as DTC activation sources, four for channel O
and two each for channels 1 and 2. In other groups, a total
of 16 TPU input capture/compare match interrupts can be
used as DTC activation sources, four each for channels 0
and 3, and two each for channels 1, 2, 4, and 5.

11.10.12 Contention
between TCNT Write and
Overflow/Underflow

Figure 11.54 Contention
between TCNT Write and
Overflow

440

Figure 11.54 replaced

11.10.14 Interrupts and
Module Stop Mode

440

Description amended
... source or the DMAC* or DTC activation ...

Note * added
Note: * Supported only by the H8S/2239 Group.
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12.1 Features 441

Description amended

¢ Cascading of the two channels
... 0 MR_2* and TMR_3%* cascading ...

442

Note * added

Note: * Not available in the H8S/2237 Group and H8S/2227
Group.

Figure 12.1 Block Diagram 442
of 8-Bit Timer Module

Note * amended

Note: * When a sub-clock is operating in power-down
mode, @will be @sug.

12.2  Input/Output Pins 443
Table 12.1 Pin Configuration

Note * amended

Note: * Not available in the H8S/2237 Group and H8S/2227
Group.

12.3 Register Descriptions 444

Note * amended

Note: * Not available in the H8S/2237 Group and H8S/2227
Group.

12.3.1 Timer Counter 444 Description amended

(TCNT) ... (TCNT_2 and TCNT_3)* comprise ...
Note * added
Note: * Not available in the H8S/2237 Group and H8S/2227
Group.

12.3.2 Time Constant 444 Description amended

Register A (TCORA)

... (TCORA_2 and TCORA_3) * comprise ...

Note * added

Note: * Not available in the H8S/2237 Group and H8S/2227
Group.

12.3.3 Time Constant 445
Register B (TCORB)

Description amended
... (TCORB_2 and TCORB_3)* comprise ...

Note * added

Note: * Not available in the H8S/2237 Group and H8S/2227
Group.
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12.3.4 Timer Control 446 Table amended
Register (TCR) Initial
Bit  Bit Name Value R/IW Description
2 CKS2 0 R/W Clock Select 2to 0
1 CKS1 0 RW The input clock can be selected from three clocks
0 CKSO 0 RIW divided from the system clock ( ). When use of an

external clock is selected, three types of count can be
selected: at the rising edge, the falling edge, and both
rising and falling edges.

000: Clock input disabled

00:.

=

: ©/8 internal clock source, counted on the falling
edge

010: @/64 internal clock source, counted on the falling
edge

: (/8192 internal clock source, counted on the
falling edge

100: For channel 0:

Counted on TCNT1 overflow signal**

For channel 1:

Counted on TCNTO compare-match A

01

[

For channel 2:**
Counted on TCNT3 overflow signal"1

For channel 3:*2
Counted on TCNT2 compare-match A a8

101: External clock source, counted at rising edge
110: External clock source, counted at falling edge
11

=

=

: External clock source, counted at both rising and
falling edges

Note 2 added

Note: 2. Not available in the H8S/2237 Group and
H8S/2227 Group.

12.3.5 Timer Control/Status 449
Register (TCSR)

+ TCSR_1and TCSR_3*'
Table amended
R/(W)*?

450

Note 1 added

Note: 1. Not available in the H8S/2237 Group and
H8S/2227 Group.

451

« TCSR 2%
Table amended
R/(W)*?

452

Note 1 added

Note: 1. Not available in the H8S/2237 Group and
H8S/2227 Group.
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12.6 Operation with
Cascaded Connection

457

Description amended
... (TCR_2 and TCR_3)* ... (channel 2)* ... (channel 3)*

Note * added

Note: * Not available in the H8S/2237 Group and H8S/2227
Group.

12.7.1 Interrupt Sources and458
DTC Activation

Table 12.2 8-Bit Timer
Interrupt Sources

Table 12.2 amended

Interrupt source Description

CMIA2 TCORA_2 compare-match

CMIB2* TCORB_2 compare-match
ovi2* TCNT_2 overflow
CMIA3* TCORA_3 compare-match
cmis3* TCORB_3 compare-match !
ovI3* TCNT_3 overflow

Note * added

Note: * Not available in the H8S/2237 Group and H8S/2227
Group.

12.8.7 Mode Setting of 464 Description amended

Cascaded Connection .. (TCNT_2 and TCNT_3)¥ ...
Note * added
Note: * Not available in the H8S/2237 Group and H8S/2227
Group.

13.1 Features 466 Figure 13.1 amended

Figure 13.1 Block Diagram Internal clock sources™*?

of WDT_0 (1) Note 2 amended
Note: 2. When a sub-clock is operating in power-down
mode, @will be @sug.

Figure 13.1 Block Diagram 467 Note *2 deleted

of WDT_1 (2)

13.4.2 Interval Timer Mode 474 Description added

... TCNT overflows. (The NMI interrupt is not generated.)
Therefore, an interrupt can be generated at intervals.

13.4.4 Timing of Setting
Watchdog Timer Overflow
Flag (WOVF)

476

Description added

... If TCNT overflows ... entire chip. (The WOVI interrupt is
not generated.) This timing is illustrated in figure 13.5.
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14.1.3 Transfer Data (Data 495
Field Contents)

Subheading amended

(4) Locking/Unlocking (Control Bits: Setting (H'3, H'A, H'B),
Cancellation: (H'6))

14.3.3 |EBus Master Control 503
Register (IEMCR)

R/W description of CTL 3 to 0 amended
R/W

14.4.2 Slave Receive 533 Figure 14.10 amended

Operation Set the RxE flag and the master unit address in IEMA1 and
Figure 14.10 Error IEMA2.

Occurrence in the Broadcast

Reception (DEE=1)

15.3.2 Receive Data 552 Description amended

Register (RDR)

... watch mode, subactive mode, subsleep mode, or ...

15.3.5 Serial Mode Register 555
(SMR)

¢ Smart Card Interface Mode (When SMIF in SCMR is 1)
Bit 7 GM and bit 6 BLK description added

Initial
Bit Bit Name Value RIW 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 1 bit), and clock output
control mode addition is performed. For details,
refer to section 15.7.8, 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).
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15.3.5 Serial Mode Register 556

(SMR)

Initial
Bit Bit Name Value RIW Description
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 15.7.3, 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 TXl 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.

15.3.7 Serial Status
Register (SSR)

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

Bit 2 TEND description amended

[Clearing conditions] ...« When the DMAC*? or the DTC*® is

569

¢ Smart Card Interface Mode (When SMIF in SCMR is 1)
Bit 2 TEND description amended

[Setting conditions]

¢ When the TE bitin SCRis O ...

¢ When the ERS bit is 0 and the TDRE bit is 1 after the
specified interval following transmission of 1-byte data. ...
[Clearing conditions] ...« When the DMAC*? or the DTC*® is

15.3.9 Bit Rate Register
(BRR)

Table 15.3 BRR Setting for
Various Bit Rates
(Asynchronous Mode)

572 to
574

Note *3 added to items of "operating frequency ¢ (MHz)"

2% 2.097152% 24576% 3% 3.6864% 4™ 4.9152*
5% 6% 6.144™ 7.3728% 8% 9.8304*

575

Note 3 added
Note: 3. The H8S/2258 Group is out of operation.
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15.3.9 Bit Rate Register 576 Note *2 added to table 15.4

(BRR) Maximum Bit Maximum Bit
(MHz) Rate (kbps) n N (MHz) Rate (kbps) n

Table 15.4 Maximum Bit -7 525 o o 983087 3072

Rate for Each Frequency 2,007152 65536 0 0 10 31255 0 0

(Asynchronous Mode) -
2.4576"* 76.8 0 0 12 375.0 0 0
3*2 93.75 0 0 12.288  384.0 0 0
3.6864*2 1152 0 0 14*1 4375 0 0
4*2 125.0 0 0 14.7456* 460.8 0 0
4.9152*2 153.6 0 0 16** 500.0 0 0
5*2 156.25 0 0 17.2032** 537.6 0 0
6*2 187.5 0 0 18** 562.5 0 0
6.144*% 1920 0 0 19.6608*" 614.4 0 0
7.3728" 2304 0 0 20" 625.0 0 0
8*? 250.0 0 0

Note 2 added
Notes: 1. Supported only by the H8S/2239 Group.
2. The H8S/2258 Group is out of operation.

Table 15.5 Maximum Bit 577 Note *2 added to table 15.5

Rate with External Clock External Input ~ Maximum Bit External Input  Maximum Bit
Input (Asynchronous Mode) ik(ZMHZ) Clock (MHz) Rate (kbps) (MHZ’)’2 Clock (MHz) Rate (kbps)
2 0.5000 31.25 0.8304*?  2.4576 153.6
2,097152 0.5243 32.768 10 2.5000 156.25
2.4576*% 0.6144 38.4 12 3.0000 187.5
3*? 0.7500 46.875 12.288  3.0720 192.0
3.6864" 0.9216 57.6 14*1 3.5000 218.75
4*2 1.0000 625 14.7456*" 3.6864 230.4
4.9152*% 12288 76.8 16" 4.0000 250.0
5*2 1.2500 78.125 17.2032*" 4.3008 268.8
6*2 1.5000 93.75 18** 4.5000 281.3
6.144*2  1.5360 96.0 19.6608*! 4.9152 307.2
7.3728*%  1.8432 115.2 20** 5.0000 3125
8*? 2.0000 125.0

Note 2 added
Notes: 1. Supported only by the H8S/2239 Group.
2. The H8S/2258 Group is out of operation.
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15.3.9 Bit Rate Register 578, Table 15.6 amended

(BRR) 579 Operating Frequency (MHz)

Table 15.6 BRR Setting for mrae T T & T

Various Bit Rates (Clocked 112 3 - — —

Synchronous Mode) 250 2 124 2 249 3 124
500 1 249 2 124 2 249
1k 1 124 1 249 2 124
25k 0 199 1 99 1 149 1 199
5k 0 99 0 199 1 74 1 99
10k 0 49 0 99 0 149 0 199
25k 0 19 0 39 0 59 0 79
50 k 0 9 0 19 0 29 0 39
100 k 0 4 0 9 0 14 0 19
250 k 0 1 0 3 0 5 0 7
500 k 0 0* 0 1 0 2 0 3
1M 0 0* 0 1
25M
5M
Note 2 added
Note: 2. The H8S/2258 Group is out of operation.

Table 15.7 Maximum Bit 579 Note *2 added to table 15.7

Rate with External Clock
Input (Clocked Synchronous
Mode)

2*2 4*2 6*2 8*2 14*1 16*1 18*1 20*1

Note 2 added
Notes: 1. Supported only by the H8S/2239 Group.
2. The H8S/2258 Group is out of operation.

Table 15.8 Examples of Bit 580
Rate for Various BRR

Settings (Smart Card

Interface Mode) (When n =0

and S = 372)

Note *2 added to table 15.9

5.00% 7.00% 7.1424* 14.2848*!
20.00*"

16.00*" 18.00*"

Note 2 added
Notes: 1. Supported only by the H8S/2239 Group.
2. The H8S/2258 Group is out of operation.

Table 15.9 Maximum Bit 580 Note *2 added to table 15.9
Rate at Various Frequencies 500%2 7.00% 7.1424% 1428481 16.00"1 18.00*!
(Smart Card Interface Mode) 20.00*"
When S = 372) i
Note 2 added
Notes: 1. Supported only by the H8S/2239 Group.
2. The H8S/2258 Group is out of operation.
15.3.10 Serial Expansion 582 Table amended

Mode Register (SEMR_0)

010: Selects the average transfer rate 460.606 kbps ...
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15.4 Operation in 585 Description amended
Asynchronous Mode ... when the ABCS bit in SEMR_0 is 1 (H8S/2239 Group
only).
15.4.2 Receive Data 587 Description amended
Sampling Timing and ... N : Bit rate ratio relative to clock (N = 16, but in the
Reception Margin in H8S/2239 Group N = 8 if ABCS in SEMR_0 is set to 1.)
Asynchronous Mode
Note amended
Note: Example for H8S/2239 Group with the ABCS bit in
SEMR_0 set to a value other than 1. When ABCS is ...
Figure 15.6 Receive Data 588 Note amended
Sampling Timing in Note: Example for H8S/2239 Group with the ABCS bit in
Asynchronous Mode SEMR_0 set to a value other than 1. When ABCS is ...
15.4.4 SCI Initialization 589 Figure 15.8 amended

(Asynchronous Mode)

Figure 15.8 Sample SCI
Initialization Flowchart

Set TE and RE*! bits in SCR to 1, ...
[3] ... bits ACS2 to ACSO0 in SEMR_0*? is used.

Note 2 added
Note: 2. Supported only by the H8S/2239 Group.

15.5.2 Multiprocessor Serial 600
Data Reception

Figure 15.16 Sample
Multiprocessor Serial
Reception Flowchart (1)

Figure 15.16 amended

(Before) Read MPIE bit in SCR - (After) Set MPIE bit in
SCRto 1

15.10.5 Restrictions on Use 626
of DMAC* or DTC

Figure 15.38 Example of
Clocked Synchronous
Transmission by DMAC* or
DTC

Note * added
Note: * Supported only by the H8S/2239 Group.

16.1 Features 633

Description amended

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

634

Description amended

¢ Interrupt sources

O Data transfer end ...

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

O Stop condition detection (in slave mode)
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16.3.4 I°C Bus Mode 642 Table 16.3 amended
Register (ICMR) ©=5MHz* @=8 MHz*
2
;Z?(Iae 16.3 1°C Transfer Note 3 added
Note: 3. The H8S/2258 Group is out of operation.
16.3.6 I°C Bus Control 646 Table amended

Register (ICCR)

... (AS it might not be a condition to clear, for details, see
section 16.4.8, Operation Using the DTC)

16.4.1 I°C Bus Data Format 653 Description amended
... in figure 16.3. The clocked synchronous serial format is a
non-addressing format with no acknowledge bit. ...

16.4.2 |Initial Setting 655 Figure 16.6 amended

Figure 16.6 Flowchart for IIC
Initialization (Example)

Set ICMR

Figure 16.7 amended

Yes

[ ClearlRiCflaginiCCR |

o [12] Generate stop condition.
Write ACKE = 0 (ICCR)
(Clear ACKB = 0)
I

Write BBSY = 0 and
SCP =0 (ICCR)

Description amended

[6] ... The master device sequentially sends the transmit
clock and the data written to ICDR using the timing shown in
figure 16.8. The at the 9th ...

[12] ... Clear the IRIC flag to 0. Write 0 to BBSY and SCP ...

16.4.3 Master Transmit 656
Operation

Figure 16.7 Flowchart for
Master Transmit Mode

(Example)
""""""""""""""""" 657
Figure 16.8 Example of 658

Master Transmit Mode
Operation Timing (MLS =
WAIT =0)

Figure 16.8 amended
(Before) R - (After) RIW
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16.4.4 Master Receive 662 Description amended
Operation [6] Clear the IRIC flag to 0. The reading of the ICDR flag
described in step [5] and the clearing of the IRIC flag to 0
should be performed consecutively, with no interrupt
processing occurring between them. During wait operation,
clear the IRIC flag to 0 when the value of counter BC2 to
BCO is 2 or greater. If the IRIC flag is cleared to 0 when the
value of counter BC2 to BCO is 1 or 0, it will not be possible
to determine when the transfer has completed. If condition
[3]-1 is true, ...
[11] Clear the IRIC flag to 0. As in step [6], read the ICDR
flag and clear the IRIC flag to 0 consecutively, with no
interrupt processing occurring between them. During wait
operation, clear the IRIC flag to 0 when the value of counter
BC2 to BCO is 2 or greater.
Figure 16.13 Example of 664 Figure 16.13 amended
Master Receive Mode top 111 dlock oyl vt e Stop condin
condition Generation Timing N P AU AAA A 3
(MLS = ACKB =0, WAIT = 1) s ) Gl @0 G (1) (1) () €I G
Data 2- &) [3]4‘ Data [12) 12
(SrEaAsleroulpul) it\;AJ e é.. . \_/_
e | 1 iyl
IRTR 3[A]wm:o 'T‘W'm‘ 3[131 IRTR fo m&‘::
ICDR Data 1 | Data2 ) Data 3
User processing [6] IRIC clearance [11] IRIC clearance [14] IRIC clearance
‘ ‘[w] ICOR read (data 2) [15] WAIT cleared to 0 B 508 conditon
[9] TRS setto 1 IRIC clearance
[7] ACKB setto 1 [16] ICDR read (data 3)
16.4.5 Slave Receive 666 Description amended
Operation (5) Read ICDR and clear the IRIC flag in ICCR to 0. The
RDREF 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 16.15 Example of 667 Description of "Interrupt request generation" deleted from
Slave Receive Mode figure 16.15
Operation Timing (1) (MLS =
ACKB = 0)
Figure 16.16 Example of 668 Description of "Interrupt request generation" deleted from

Slave Receive Mode
Operation Timing (2) (MLS =
ACKB = 0)

figure 16.16
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16.4.6 Slave Transmit 669 to Section 16.4.6 description replaced

Operation 671

Figure 16.18 Example of 671 Figure 16.18 replaced

Slave Transmit Mode

Operation Timing (MLS = 0)

16.4.8 Operation Using the 673 Table 16.5 amended

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

Table 16.5 Flags and Slave address + Transmission by — Transmission by Reception by CPU  Reception by CPU

Transfer States R/W bit DTC (ICDR write) CPU (ICDR write) (ICDR read) (ICDR read)
Transmission/
reception
Dummy data ] Processing by O u]
read CPU (ICDR read)
Actual data Transmission by  Reception by Transmission by Reception by DTC
transmission/rec DTC (ICDR write) DTC (ICDR read) DTC (ICDR write)  (ICDR read)
eption

16.6 Usage Notes 676 Description amended

1. ... the start condition, read PORT in each I°C bus output
pin, and check that SCL and SDA are both low. Even if the
ICE bit is set to 1, it is possible to monitor the pin state by
reading the PORT register so long as the DDR 1/O port
register corresponding to the pin has been cleared to 0.Then
issue the instruction ...

2. Either of ...

O Read access to ICDR when ICE =1 and TRS =0
(including automatic transfer from ICDRS to ICDRR)

Table 16.8 Permissible SCL 678
Rise Time (tsr) Values

Note *2 added to table 16.8

©=5MHz* @=8MHz® @=16 MHz*! @=20 MHZz*!
Note 2 added
Notes: 1. Supported only by the H8S/2239 Group.

2. The H8S/2258 Group is out of operation.

Table 16.9 I°C Bus Timing 679
(with Maximum Influence of

Note *7 added to table 16.9
®=5MHz* ¢=8MHz*

tsi/tsr) 580

Note 7 added
Note: 7. The H8S/2258 Group is out of operation.

Figure 16.22 Flowchart and 681
Timing of Start Condition
Instruction Issuance for
Retransmission

Figure 16.22 amended

(Before) [2] Determine whether SCLQ is low - (After)
Determine whether SCL is low
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16.6 Usage Notes 684 Figure 16.26 amended

Figure 16.26 TRS Bit TRS bit

Setting Timing in Slave Mode
686, Description of "16. Notes on Wait Operation in Master
687 Mode" added

17.1 Features 689 Description added

¢ Selectable range voltages of analog inputs

The range of voltages of analog inputs to be converted can
be specified using the V(s signal as the analog reference
voltage.

Figure 17.1 Block Diagram 690
of A/D Converter

Figure 17.1 amended

AVee —
Vref 0

||L—w wwvw«wvwip|
I 2l

Multiplexer

17.4 Interface to Bus Master 696

Section 17.4 description added

18.1 Features 707

"s D/A output retaining function in software standby mode
deleted

18.5.1 Analog Power Supply 711
Current in Power-Down Mode

Section 18.5.1 description replaced

20.1 Features 716 Figure 20.1 amended
Figure 20.1 Block Diagram H8S/2227: 128 kbytes
of Flash Memory

20.3 Block Configuration 722 Figure 20.6 amended

Figure 20.6 Block
Configuration of 256-kbyte
Flash Memory

EB10 Erase unit 64 kbytes

www.DataSheetdlU.com

Rev. 5.00 Aug 08, 2006 page xxxviii of Ixxxvi

RENESAS



Item Page

Revision (See Manual for Details)

20.8.2 Erase/Erase-Verify 741

Figure 20.12 Erase/Erase-
Verify Flowchart

Figure 20.12 amended
tse: Wait 10 ms*® n=1007*°

Note 5 added

Note: 5. This is a recommended value. To change it, consult
tables 27.12, 27.25, 27.37, 27.49, and 27.59 and select a
new value such that the erase time (tg), wait time after E1 bit
setting (ts¢), and maximum erase count (N) do not exceed
the maximum values indicated.

20.11 Programmer Mode 744

Figure 20.13 Socket
Adapter Pin Correspondence
Diagram

Figure 20.13 amended
FP-100B* TFP-100G* TBP-112A*®

Notes amended

Notes: 1. Supported only by the H8S/2258 and H8S/2238B.
2. Supported only by the H8S/2238R.

3. Not supported by the H8S/2227.

4. Not supported by the H8S/2258.

5. Supported only by the H8S/2238R and H8S/2239.

20.13 Flash Memory
Programming and Erasing
Precautions

Figure 20.14 Power-On/Off
Timing (Boot Mode)

748

Figure 20.14 amended
MD2 to MDO*"

Figure 20.15 Power-On/Off 749
Timing (User Program Mode)

Figure 20.15 amended
MD2 to MDD*"

Figure 20.16 Mode
Transition Timing (Example:

Figure 20.16 amended

MD2 to MDO
Boot Mode - User
Mode - User Program Mode)
21.1 Features 753 ¢ Size
HD6432236BW and HD6432238RW added
Product Class ROM Size ROM Address (Modes 6 and 7)
H8S/2238 Group HD6432238B 256 kbytes H'000000 to H'03FFFF
HD6432236B 128 kbytes H'000000 to H'01FFFF
HD6432238R 256 kbytes H'000000 to H'03FFFF
HD6432236R 128 kbytes H'000000 to H'01FFFF
HD6432238BW 256 kbytes H'000000 to H'03FFFF
HD6432236BW 128 kbytes H'000000 to H'01FFFF
HD6432238RW 256 kbytes H'000000 to H'03FFFF
HD6432236RW 128 kbytes H'000000 to H'03FFFF
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22.3.1 Programmingand 760 Figure 22.4 amended
Verification Program width topw = 0.2n ms
Figure 22.4 High-Speed

Programming Flowchart

23.1.2 Low-Power Control 768 DTON description amended
Register (LPWRCR) Direct Transfer ON Flag
23.2.1 Connecting a Crystal 771 Note 1 amended

Resonator

Table 23.1 Damping
Resistance Value

Note: 1. The H8S/2258 Group is out of operation.

Table 23.2 Crystal
Resonator Characteristics

Note 1 amended
Note: 1. The H8S/2258 Group is out of operation.

23.2.2 External Clock Input 0O

Table of "External Clock Input Conditions (2) (H8S/2238
Group, H8S/2237 Group, H8S/2227 Group)" deleted

Table 23.3 External Clock 773,
Input Conditions (2) 774
(H8S/2238B, H8S/2236B)

Table 23.3 External Clock
Input Conditions (3)
(H8S/2238R, H8S/2236R)

Table 23.3 External Clock
Input Conditions (4)
(H8S/2237 Group, H8S/2227
Group)

Tables 23.3 (2) to (4) added

Table 23.3 External Clock 774
Input Conditions (5)
(H8S/2239 Group)

Table title amended

23.2.2 External Clock Input 775

Table 23.4 External Clock
Input Conditions (Duty
Adjustment Circuit Unused)
(1) (H8S/2258 Group)

Note added

Note: If the duty adjustment circuit is not used, maximum
operating frequency is lowered according to the input
waveform. (Example: tex. = texn = 37 ns, texr = texi = 7 ns,
clock cycle time = 88 ns, and maximum operating frequency
=11.3 MHz)

Table of "External Clock Input Conditions (Duty Adjustment
Circuit Unused) (2) (H8S/2238 Group, H8S/2237 Group,
H8S/2227 Group)" deleted
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23.2.2 External Clock Input 775,

Table 234 External Clock /6
Input Conditions (Duty
Adjustment Circuit Unused)

(2) (H8S/2238B, H8S/2236B)

Table 23.4 External Clock
Input Conditions (Duty
Adjustment Circuit Unused)
(3) (H8S/2238R, H8S/2236R)

Table 23.4 External Clock
Input Conditions (Duty
Adjustment Circuit Unused)
(4) (H8S/2237 Group,
H8S/2227 Group)

Tables 23.4 (2) to (4) added

Table 23.4 External Clock 777 Note amended

Input Condlthns (Duty Note: When a duty adjustment circuit is not used, maximum

Adjustment Circuit Unused) operating frequency is lowered according to the input

(8) (H8S/2239 Group) waveform. (Example: tex. = texn = 25 ns, texr = tex; = 5 NS,
clock cycle time = 60 ns, and maximum operating frequency
=16.6 MHz)

23.2.3 Notes on Switching 778 Figure 23.7 amended

EXternaI CIOCk 'c]o'c;'(‘;"\ """ [eelelelalel Rl el e | 2=l g = gy -5l o gy L R B

Figure 23.7 External Clock e horsormore @\

SWltChlng Tlmlng (Example) Active (External clock 2) Software standby mode Active (External clock 1)

23.7.1 Connecting 32.768- 780 Figure 23.9 amended

kHz Crystal Resonator Rs = 14 kQ (typ)

Figure 23.9 Equivalence

Circuit for 32.768-kHz

Oscillator

23.7.2 Handling Pins when 781 Description amended

Subclock Not Required ... LPWRCR must be set to 1. [f the SUBSTP bit is not set to
1, transitions to the power-down modes may not complete
normally.

Section 24 Power-Down 784, Note *5 added to table 24.1

Mode 785

Table 24.1 LSl Internal
States in Each Mode

D/A*S*S

Note 5 added

Note: 5. The analog output value does not satisfy the
specified D/A absolute accuracy when D/A is halted
(retained). However, the H8S/2258 Group, H8S/2238B, and
H8S/2236B satisfy the specified D/A absolute accuracy.
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24.1.2 Module Stop Control 789
Registers A to C (MSTPCRA
to MSTPCRC)

« MSTPCRA
Target module description of MSTPAO amended
8-bit timer (TMR_2*3, TMR_3™®)

« MSTPCRB
Target module description of MSTPB5 amended
Serial communication interface 2 (SCI_2*)

790

e MSTPCRC

Bit 3 description amended

(Before) MSTPC3*™*% _, (After) MSTPC3

(Before) IEBus controller — (After) IEBus controller™

Notes 3 and 4 amended

Notes: 3. Not available in the H8S/2237 Group and
H8S/2227 Group.

4. Not available in the H8S/2227 Group.

790

Description amended
... The bus masters other than the CPU (DMAC and DTC)...

24.2 Medium-Speed Mode 791

Notes * added
Note: * Supported only by the H8S/2239 Group.

24.4.3 Oscillation Settling 793 Table 24.3 amended
Time after Clearing Software L . .
Standby Mode STS2 STS1 STSO Standby Time iMHZ'? MHz'> MHZ* Unit
Table 24 3 OSCi”atiOn 0 0 0 8192 states 51,4 2.0 4.1 ms
Settllng Tlme Settings 1 16384 states 5247 4.1 8.2
1 0 32768 states ESAS 8.2 16.4
1 65536 states 510.9 16.4 32.8
1 0 0 131072 states i21.8 328 655
1 262144 states 543.7 65.5 131.1
1 0 Reserved 0 u] u] u]
1 16 states 52.7 4.0 8.0 Hs
Notes 1 and 2 amended
Notes: 1. Supported only by the H8S/2239 Group.
2. The H8S/2258 Group is out of operation.
24.6 Module Stop Mode 796 Note * added

Note: * Supported only by the H8S/2239 Group only.
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24.12.4 On-Chip Module
Interrupt

801

¢ Module Stop Mode

¢ Subactive Mode/Watch Mode

Note *2 added

Notes: 1. Supported only by the H8S/2239 Group.

2. Not available in the H8S/2237 Group and H8S/2227
Group.

26.3 Register States in Each837
Operating Mode

Table amended

Register Manual  High-  Medium- Module Sub-  Sub-  Software Hardware

Name Reset  Reset speed speed Sleep  Stop  Watch active sleep  Standby Standby Module
ICDRO Initialized Initialized () o o o o o ]

SARX_0 Initialized Initialized [ a o o a a o

ICMR_0 Initialized Initialized [ a o o o a o

SAR_O Initialized Initialized 1 a a o a a o

27.1 Power Supply Voltage 841
and Operating Frequency
Range

Figure 27.3 Power Supply
Voltage and Operating
Frequency Ranges
(H8S/2238B and H8S/2236B)

Figure 27.3 title amended

Figure 27.4 Power Supply 842
Voltage and Operating
Frequency Ranges

(H8S/2238R and H8S/2236R)

Figure 27.4 title amended
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27.2.2 DC Characteristics 845, Table 27.2 amended
846

Table 27.2 DC tem Symbol |
Characteristics (1) outman T RES STV, ve
voltage NMI, MD2 to
MDO, FWE
EXTAL, Ports
1,3,7,and A
to G
Ports 4 and 9
Input low RES, STBY, Vi
voltage MD2 to MDO,
FWE
NMI, EXTAL,
Ports 1, 3, 4,
7,9,and Ato
,,,,,,,,,,,,,,,, S ]
Input RES | Tin |
leakage STBY, NMI,
current MD2 to MDO,
FWE
Ports 4 and 9
27.2.6 Flash Memory 863 Note 7 amended
Characteristics Note: 7. Reference value at 25°C. (Normally, it is a
Table 27.12 Flash Memory reference that rewriting is enabled up to this value.)
Characteristics
27.3.2 DC Characteristics 868 Note 3 amended
Table 27.14 DC Note: 3. The values are for Vram < Ve < 2.7 V, Vi min =
Characteristics (2) Vec—0.2,and ViL max=0.2 V.
Table 27.14 DC 870 Note 3 amended
Characteristics (3) Note: 3. The values are for Vram < Vee < 2.2 V, Vi min =

VCC - 0.2, and V||_ max =0.2 V.
27.3.5 D/A Conversion 884 Table 27.24 amended

Characteristics Absolute accuracy™
-Cl;ible 2t7.2'4t' D/A Conversion Note: * Does not apply in module stop mode, software
aracteristics standby mode, watch mode, subactive mode, or subsleep

mode.

27.3.6 Flash Memory 885 Table 27.25 amended

Characteristics Test
Item Symbol Min Typ Max Unit Conditions

Table 27.25 Flash Memory Programming time™**** to 0 10 200  ms/128 bytes

Characteristics Erase time*™***® te o 100 1200  ms/block
Reprogramming count Nwec 100*¢  10000*" O Times
Data hold time*® tore 10 u] O year
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27.3.6 Flash Memory 886 Notes 6 and 7 amended, note 8 added
Characteristics Notes: 6. The minimum times that all characteristics after
Table 27.25 Flash Memory rewriting are guaranteed. (A range between 1 and minimum
Characteristics value is guaranteed.)
7. The reference value at 25°C. (Normally, it is a reference
that rewriting is enabled up to this value.)
8. Data hold characteristics when rewriting is performed
within the range of specifications including minimum value.
27.4 Electrical 887 Section 27 .4 title amended
Characteristics of H8S/2238B
and H8S/2236B
27.4.2 DC Characteristics 889 Note 2 amended
Table 27.27 DC Note: 2. In order to output high level, a pull-up resistance
Characteristics (1) must be connected externally.
27.4.6 Flash Memory 905 Table 27.37 amended
Characteristics Test
Item Symbol Min Typ Max  Unit Conditions
Table 27.37 Flash Memory Programming time***2** tp u] 10 200 ms/
Characteristics 126 bytes
Erase time’ te ] 100 1200 ms/block
Rewrite times Nuwec 100*® 10000"" O Times
Datahodingtime®® e 10 0 0O Yeas
906 Notes 6 and 7 amended, note 8 added
Notes: 6. The minimum times that all characteristics after
rewriting are guaranteed. (A range between 1 and minimum
value is guaranteed.)
7. The reference value at 25°C. (Normally, it is a reference
that rewriting is enabled up to this value.)
8. Data hold characteristics when rewriting is performed
within the range of specifications including minimum value.
27.5.5 DI/A Conversion 924 Table 27.48 amended
Characteristics . Absolute accuracy*
Table 27.4}8' D/A Conversion Note * added
Characteristics
Note: * Does not apply in module stop mode, software
standby mode, watch mode, subactive mode, or subsleep
mode.
27.5.6 Flash Memory 925 Table 27.49 amended
Characteristics Test
Item Symbol  Min Typ Max Unit Conditions
Table 27.49 Flash Memory Programming time***#*4 to ] 10 200 ms/128 bytes
Characteristics Erase time* ™™ te ) 100 1200  ms/block
Reprogramming count Nwec 100*®  10000*" O Times
Data holding time*® tore 10 0 [a) year
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27.5.6 Flash Memory 926 Notes 6 and 7 amended, note 8 added
Characteristics Notes: 6. The minimum times that all characteristics after
Table 27.49 Flash Memory rewriting are guaranteed. (A range between 1 and minimum
Characteristics value is guaranteed.)
7. The reference value at 25°C. (Normally, it is a reference
that rewriting is enabled up to this value.)
8. Data hold characteristics when rewriting is performed
within the range of specifications including minimum value.
27.6.2 DC Characteristics 936 Table 27.52 amended
Table 27.52 Permissible Conditions (ZTAT version and F-ZTAT version):
Output Currents
27.6.5 D/A Conversion 945 Table 27.58 amended
Characteristics Absolute accuracy®
Eible 2t7.5'8t' D/A Conversion Note: * Does not apply in module stop mode, software
aracteristics standby mode, watch mode, subactive mode, or subsleep
mode.
27.6.6 Flash Memory 946 Table 27.59 amended
Characteristics Test
Item Symbol Min Typ Max  Unit Conditions
Table 27.59 Flash Memory Programming time*"*** te u} 10 200  ms/128 bytes
Characteristics Erase time***** te u] 100 1200  ms/block
Reprogramming count Nwec 100*° 100007 O Times
Dataholding time™® | e 10 0O ) year
947 Notes 6 and 7 amended, note 8 added
Notes: 6. The minimum times that all characteristics after
rewriting are guaranteed. (A range between 1 and minimum
value is guaranteed.)
7. The reference value at 25°C. (Normally, it is a reference
that rewriting is enabled up to this value.)
8. Data hold characteristics when rewriting is performed
within the range of specifications including minimum value.
A.1 1/O Port State in Each 967 Note 2 amended
Pin State

Note: 2. Not available in the H8S/2237 Group and
H8S/2227 Group.

Rev. 5.00 Aug 08, 2006 page xlvi of Ixxxvi

www.DataSheetdlU.com

RENESAS



Contents

SECHION 1 OVEIVIEW ..ottt 1
Lol FRALUTES .ottt ettt et bt e bt e e be e sbee e nbeeeneeeane 1
1.2 Internal BIock DIiagram........occoooiiiiiiiiiiieiieieee et 4
1.3 Pinl DESCIIPHION. ..cutieiieiiieiiieiieie et eite st ete et et e e taesta e aeessessaesseesseenseenseessenssenseensennsesssessnennns 9
1.3.1  Pin AITANZEMENL ..eouviiieiieiiieeiieieeie et eeeeettesteesteeseeseesesseesseesseenseensesssesssesssenses 9
1.3.2  Pin Arrangements in EaCh Mode ..........ccoovieviiriieriiiiee e 20
1.3.3 Pin FUNCHONS ...eeeiiiiieiiee e e 44
SECtION 2 CPU ..o 63
2.1 FRALUIES ...ttt ettt ettt ettt st sa e ean 63
2.1.1  Differences between H8S/2600 CPU and H8S/2000 CPU ..........ccceevevienenennennn. 64
2.1.2  Differences from H8/300 CPU .........cccoiiiiriniiiiiiniineieeeeeeeesese e 65
2.1.3  Differences from H8/300H CPU.........ccccooiiiiiiiiiiiiiieie e 65
2.2 CPU Operating MOGES ......cc.eeiuieiuiiiiiieiie ettt ettt ettt seteseeeseeesteeneeeneeens 66
22,1 NOIMAL MOGE ....cuiiiiiiiiieiiieetet ettt ettt aeas 66
2.2.2 Advanced MOGE..........ooueiiiriniiiiiiiieeese et 67
2.3 AdAIESS SPACE ...ieuiieeiieiieeiieiieitete ettt ettt et et et e et e et e esbestaesrtenseenseenseenseenneans 70
2.4 Register CONTIGUIATION ......ecviiieriieiieieeie et e cestt et e e eaesaestaesseeseeseessessnesseenseenseensenns 71
2.4.1  General REGISTETS ...c..eeiuiiiiiieiieeiieieeie ettt ettt sttt as 72
242 Program Counter (PC) ......oooiiiiiiiiieie e 73
2.4.3 Extended Control Register (EXR) .....ccoocoiiiiiiiiiiiieieeeee e 73
2.4.4  Condition-Code Register (CCR) .....c.occvieieriieiieieeie ettt seee s 74
2.4.5 Initial Values 0f CPU REZISIEIS ......cccveriieiieiieiieiieieeie ettt 75
2.5 Data FOIMALS ......ooiiiiiiiiiiiiicitstec ettt ettt et st st sae et et een 76
2.5.1 General Register Data FOrmats ...........ccooeeiieiiiiiiienieniet e 76
2.5.2  Memory Data FOIMALS .......c.cooiiiiiiiiiiiiiiiie ettt 78
2.0 INSTIUCTION S ...eitiiiietieieee ettt ettt ettt et et e s bt e beebeebesaeesseesaeenaeeneeeneeans 79
2.6.1 Table of Instructions Classified by Function ............cccceevveviiecivecienienieneee e 80
2.6.2  Basic Instruction FOmMALS ........c.ccoeriririiiiiiieieniesesceeeeee et 89
2.7 Addressing Modes and Effective Address Calculation............ccceeeevieerieeeieecienienienieeienns 90
2.7.1  Register DIreCt—RIN.......ccciiiiiiiiiieiiee e 91
2.7.2  Register Indirect—@ERN ........ccccooiiiiiiiiii e 91
2.7.3  Register Indirect with Displacement—@(d:16, ERn) or @(d:32, ERn).............. 91

2.7.4 Register Indirect with Post-Increment—@ERn+ or Register Indirect
with Pre-Decrement—@-ERN .........cccccoovieiiiiiiiiieeeeeeee e 91
2.7.5 Absolute Address—(@aa:8, @aa:16, @aa:24, or @aa:32......ccccceveververrernrennnnn. 91
2.7.6  Immediate—H#xXX:8, #XX:16, OF HXX:32 .uuiiiiiiiiieiieiieee e 92

Rev. 5.00 Aug 08"98hBa1agher N com,;
RENESAS



2.7.7 Program-Counter Relative—@)(d:8, PC) or @(d:16, PC).....cccerririiiiiiieens 92

2.7.8  Memory Indirect—@@Aa:8 ........ccceerierieieieeee e 93
2.7.9  Effective Address Calculation ............coeeeeieienenenenineeceieeee e 94
2.8 PrOCESSING StAES...cuieiieiieieetiertieiieteetesteste st e st eteesaessresseesseesseesseensesssessaesseesseensennsennns 96
2.9 TUSALE INOLES .eeeiirisurieeseeeiieeetee st e et eesbee sttt e sbeesateesabeesateesabeeesbeesabeenaseesabeensbeesaseenaseesaseennnes 98
2.9.1  TAS INSHUCHON. ...ttt ettt sttt eeee e e neeens 98
2.9.2  STM/LDM INSTUCHION .....eiiiiiiieitieitiestteie ettt etee ettt st seee et eneeeaeesaeeneeens 98
2.9.3  Bit Manipulation INStrUCHIONS ......ccceeruieriieriieiieiiesieseee e 98
2.9.4  Access Methods for Registers with Write-Only Bits..........cccoeevevvenieneeneeienen. 100
Section 3 MCU Operating MOdES ...........cccoevieiriieieieieieee s 103
3.1  Operating Mode SElECtION. ........cceiuiiriiiiieiieieee ettt 103
3.2 RegIStEr DESCIIPLIONS ....eeuieiieiieie ettt ettt ettt st sbe e bt ettt eneeseeeeaeas 104
3.2.1 Mode Control Register (MDCR) ........cooiiiiiiiiiieiieieeeee et 104
3.2.2  System Control Register (SYSCR) ..cc.eooiiiiiiiiriieiieieeieee et 105
3.3 Operating Mode DeSCIIPtIONS .........ecviriirierieriieiierteetestestesseesseeteeseeseessaessaesseesseensesnnes 106
3301 MO Attt sttt 106
332 MO 5.ttt ettt ettt ene et eneenens 106
3.3.3 0 IMOA@ 6.ttt ettt ettt aeen et neenen 107
3314 IMOAE T ettt ettt ettt tesaeere st eneenen 107
3.3.5  PINFUNCHONS ..ottt sttt 108
3.4  Memory Map in Each Operating Mode ..........cccccuveierienienieiieie e 109
Section 4 Exception Handling ............cooooooiiiiiiiiiieieee e 119
4.1  Exception Handling Types and Priority .........cc.ccooeerieniiiiiienienieeeeee e 119
4.2 Exception Sources and Exception Vector Table ...........ccoccieiiiiiiiiiiiiienieeecee e 119
43 Resetl2l
431 RESEE TYPES.utieeuiieiiieeiie ettt ettt et e e ettt et et eestt e e s ateesateesateesabeesnseenanee e 121
4.3.2 Reset Exception Handling...........c.cccevierieniieniieiieiie et 122
4.3.3  Interrupts after RESET......coiioiiiiiiieiee e e 123
4.3.4 State of On-Chip Peripheral Modules after Reset Release..........ccccoecevieneenennee. 123
L ¢ TSSO 123
T T 011153 u b1 o] 1 SO OO PTPRURTP 124
4.6 Trap INStIUCHION . ...ccviiieieiertiesitete et ete et ette st et eteeaeseaesaeesseesseesseenseensesssessnesseesseenseensennns 124
4.7  Stack Status after Exception Handling...........cccccvevvieiieiiieienieiciecie e 125
4.8 USALZE INOLE ...eeuteeiiieeitte ettt sttt e st e st e s e e bt e st e bt e sat e e bt e sane e e 126
Section 5 Interrupt CONtroller ..........cocoviiieiiieieieeeeee e 127
5.1 FRALUIES ..ottt ettt et et et st sbe ettt 127
5.2 INPUt/OULPUL PINS c.eiiiiiiiieiieiieieeie ettt sttt e saeesseeseenbeenseensessnenseas 129
Rev. 5.00 Aug 08, 2006 page xlviii of Ixxxvi wyw.DataSheet4U.com

RENESAS



5.3 RegIiSter DESCIIPLIONS .....eiiuiiieiitieiieteete ettt ettt et seee bt esbeenee e enee 129
5.3.1 Interrupt Priority Registers A to L, and O (IPRA to IPRL, IPRO) ..........c.......... 130
5.3.2 IRQ Enable Register (IER) ......cccoeviieiiiiiiiecieieeeeee ettt 131
5.3.3 IRQ Sense Control Registers H and L (ISCRH and ISCRL) .........cccevverurenrnnnnne 131
5.3.4  IRQ Status Register (ISR)......ccccceiiiriieiieiieieeeeee ettt 134
5.4 INEEITUPE SOUICES -.eneiiieieiitieiti ettt ettt ee bt e bttt et e s e st e e bt et es e eueeebe et e ebeeneeeneesneesaes 135
5.4.1  EXternal INterrupts. ...ooieeruiiii ettt 135
5.4.2  Internal INteITUPLS. . ccueeruieieie ettt et 136
5.4.3 Interrupt Exception Handling Vector Table..........ccccovevireiiiciencienieieieeeeeins 136
TR T © 1<) 1 (o s WO SRR 142
5.5.1 Interrupt Control Modes and Interrupt Operation............cceccvereerreeruerveseeneeneeans 142
5.5.2  Interrupt Control Mode 0 .......c.coouiiiiiiiiiiieieeee e 145
5.5.3  Interrupt Control Mode 2 .......c.ooouiiiiiiiiieiieieeeeee et 147
5.5.4 Interrupt Exception Handling Sequence ..........c.cccoceveenieiiiiinieniesceeeeeeeen 148
5.5.5 Interrupt ReSPONSe TIMES .....c.cccveeiirierieriieniieiieteereeeesieesteesseesseeseesnessnessnenseens 150
5.5.6 DTC and DMAC Activation by INterrupt .........c.ccveeveeriiecieiieniereeie e eieeeeneens 151
5.0 USAZE INNOLES .eevutieiuiieeiiie it eite st et ee st e sttt e st e e sttt e st e e sateesabeeeabeesabeesateesabeensbeesabeenateesaseennnes 154
5.6.1 Contention between Interrupt Generation and Disabling............c.ccoccereeneennnee. 154
5.6.2  Instructions that Disable INterrupts ..........cccceererriiiiiienieceeee e 155
5.6.3  When Interrupts are Disabled...........oooieiieiiiiiiieiec e 155
5.6.4 Interrupts during Execution of EEPMOV Instruction..........cccccevveviveeieecvennennnnns 155
Section 6 PC Break Controller (PBC) ........cccoooooiiiiiieiecceeeeeee s 157
0.1 FRALUIES ...ttt ettt ettt h ettt et e e e bttt e bt et e 157
6.2 RegiSter DESCIIPLIONS .....eiiuiiieiitieiieie ettt ettt ettt esbeeneeenee e 158
6.2.1 Break Address Register A (BARA) ....coiiiiiieiiiieeeee e 158
6.2.2  Break Address Register B (BARB).......ccooviiiiiiiieiieieee e 159
6.2.3  Break Control Register A (BCRA) .......ccooeierieiieieeieee ettt 159
6.2.4 Break Control Register B (BCRB).........ccoocierieiieiieieeie e 160
(TR T © 1<) ¢ 14 (o« FO OO ORRRRRP 160
6.3.1 PC Break Interrupt Due to Instruction Fetch...........coccoiiiiiiiiiiiiiiiieee, 160
6.3.2  PC Break Interrupt Due to Data ACCeSS.....ceevueriiriinienieiieieeeeeeee e 161
6.3.3 Notes on PC Break Interrupt Handling .............cccoecvevieniieciieiinienieeieeeeee e 161
6.3.4  Operation in Transitions to Power-Down Modes.............ccceevvvrienienienincieeienen. 161
6.3.5 When Instruction Execution Is Delayed by One State..........ccecvvevveieneeneenenen. 162
0.4 USAZE INOLES ..utieuieeiieeiie ettt ettt et et ettt et s et e saeesbe e bt em bt eatees e e e beenbe e beenteeneesneeeaes 163
6.4.1 Module Stop Mode SEtting .......cccueeieriieiieiieieeie ettt 163
6.4.2  PC Break INTeITUPLS. ..cc..eiiiiiiiiieieieiceie ettt 163
6.4.3  CMFA and CMPFB .....cccoociiiiiiiiic et 163
6.4.4 PC Break Interrupt when DTC and DMAC Is Bus Master..........ccccccveevvecveennennen. 163

Rev. 5.00 Aug 08'®8Aafaesiitkeom,,
RENESAS



6.4.5 PC Break Set for Instruction Fetch at Address Following BSR, JSR, JMP,

TRAPA, RTE, and RTS INStrUCtION. .......cooevuviiiieiiiiiiieeieee e 163
6.4.6 1Bit Set by LDC, ANDC, ORC, and XORC Instruction.............cceevervrecvererennnnns 164
6.4.7 PC Break Set for Instruction Fetch at Address Following Bec Instruction.......... 164

6.4.8  PC Break Set for Instruction Fetch at Branch Destination Address of Bcc
TISEIUCHION -ttt ettt b e e 164
Section 7 Bus CONLIOIIET ...........oooiviiiiieieeieie e 165
Tl FRALULES ..ottt ettt ettt et et st st sb ettt e enaeen 165
7.2 INPUL/OULPUL PINS c.etiiiiiiieiieiieieeie ettt e sae et e seenbeenseessessnenseas 167
7.3 ReEQIStEr DESCIIPLIONS ..evveiereeieeieiieteeieeieesttesteeteetesaesaesseesseesseessesssesseenseenseensesssesssesses 167
7.3.1 Bus Width Control Register (ABWCR).....cccoeiiiiiiiiiieiieieeeeee e 168
7.3.2  Access State Control Register (ASTCR) ....ooviiiiiiiiiiiiieeeeee e 168
7.3.3  Wait Control Registers H and L (WCRH, WCRL)........cccoioiiiiiiiiiiiiiees 169
7.3.4 Bus Control Register H(BCRH) ......c.cccoeviiiiieiieiieieeeeeeee e 172
7.3.5 Bus Control Register L (BCRL) .....cccoeoieiiiiiiieiieieeieeieeeieeie e 173
7.3.6  Pin Function Control Register (PFCR) .........ccocvvriiiieiiiiiiiiecieeee e 174
T4 BUS CONIOL ...ttt ettt et ettt ettt et e eeeeseeenaeas 175
741 ATCA DIVISIONS ..utiiiiiiiiiitieitieet ettt ettt ettt ettt et b e sbe e et ete e saeenaeeeeens 175
7.4.2  BUS SPECITICALIONS. ....ctiiiiiiiiieiiie ettt ettt et e saeeneeens 176
7.4.3 Bus Interface for Each Area..........cccooveiiiiiiiieieieeeeee et 177
7.4.4  Chip Select SIgNals .......cccoeciieiiiiieiieiieie et nsaens 178
7.5 BaSIC TIMING ...cccuieiieiiiieiiiesiesieete et e et et e st et esbeesbessaestaesseesseesseessesssesseenseensenssesssessnensens 178
7.5.1  On-Chip Memory (ROM, RAM) Access Timing .......cccocoeereereeneenieeienieneenneans 179
7.5.2  On-Chip Peripheral Module Access TImMing.......ccceereereenerienrienienienceseeneeenens 180
7.5.3 External Address Space Access TIMINg .......ccoceeieeeiirienieiienieeee e 181
7.6 Basic BUS INTETTACE ......ccueviiiiiiiiiiiiiicicie et e 181
7.6.1 Data Size and Data ALINMENL...........cceoieriieiiieieeienieneeeeee e see e eeeereeeaessaens 181
7.6.2  Valld SIODES. ...c..evveiiiiiieiieieerteet ettt sttt 182
7.6.3  Basic TIMINEZ.....oouiiiiieiieieeieee ettt ettt st see et et eneenaeens 183
7.6.4 Wit CONIOL ..ottt et st sttt e eaeeeaeenneens 190
7.7 Burst ROM INtEITaCE. ......ccuiiiiiiiiiiiiie ettt et 192
7.7.1  BaSIiC TIMINGZ.....cciiriieiieiieieeie ettt et este et e e eseessessaesseesseenseensesssensnenseens 192
7.7.2 Wit CONLIOL ..ottt sttt 194
R T (s | T O] 1RSSR 194
7.9 BUS REICASE ....iiuiieiiieiie ettt ettt neeaeas 197
7.9.1 Bus Release Usage NOLE ......oceeiieiiieiiieii et 198
8 LU 21 RN 4 o3 L 1510 s OSSPSR 199
7101 OPCIALION ..euvveeieiieiieieeieeieeevesitesteesteeseesseesseessesssesseeseensesssesssesssesssesseenseensenssens 199
7.10.2 Bus Transfer TIMING .........cceeveiieriieiieiieiieseerie et et eee e steesreesseeseeneessnessaensaens 200
www.DataSheet4l.com

Rev. 5.00 Aug 08, 2006 page | of Ixxxvi

RENESAS



7.10.3 External Bus Release Usage NOTE........cccueeiirierienieieeie e 200

7.11 Resets and the Bus Controller ..o 201
Section 8 DMA Controller (DMACQC) ..o 203
Bl FRALUIES L. uieiiiiiiienieeite ettt ettt et ettt ettt ettt e e e s 203
8.2 INPUt/OULPUL PINS .ot 205
8.3 RegiSter DESCIIPLIONS ...c..eiiuiiieiitietieie ettt ettt st be e e e eeee 205
8.3.1 Memory Address Registers (MARA and MARB) ........ccccoiiiiiiiiiiiiiieees 207
8.3.2 1/O Address Registers (IOARA and IOARB) ......c.cccevierieniienieecie e 207
8.3.3  Execute Transfer Count Registers (ETCRA and ETCRB).........cccooevvviiviininennnns 208
8.3.4 DMA Control Registers (DMACRA and DMACRB) .......cccoeevrvieviiiierieireiens 209
8.3.5 DMA Band Control Registers H and L (DMABCRH and DMABCRL)............. 218
8.3.6 DMA Write Enable Register (DMAWER) .....cc.cooiiiiiiiiiieeeeceeeees 229
8.3.7 DMA Terminal Control Register (DMATCR).......cccceeiiimiiiiiiiieienceeeeeeee 231
8.4 ACLIVALION SOUICES ....eeuviniiieiiitiiteetieitet ettt ettt ettt et st besbe bt est et e besaeebesbesbeeieens 231
8.4.1 Activation by Internal Interrupt REqUeSst.........cccvveveiiierienieieeieeieeeieee e 232
8.4.2  Activation by External REqUESt .........cceoieviieiiiriiieierieieeie et 233
8.4.3  Activation by AutO-ReqUESt........ccoiiiiiiiiiiiiiiieieee e 233
T T €315 ¢ 14 (o« FO OO 234
8.5.1  Transfer MOAES ........oouiiiieiieiieie ettt ettt ettt et neeens 234
8.5.2  Sequential MOAE .......ccveiieiieieiie ettt st enne s 236
8.5.3  IdIE MOM@.....eoiiiiiiiieeet ettt 239
8.5:4  RePCAt MOMC ... coiiiiieiieiecieeee ettt sttt enae s 241
8.5.5 Single Address MOde ........c.ooouieiiiiiiieiieiee ettt e 244
8.5.6  NOIMAl MO ..ottt neeen 248
8.5.7  Block Transfer MOde ..........coiieiiiiiiiiiiie ettt 251
8.5.8  BasiC BUS CYCIES...cuiiiiiiieiieiecie ettt enne s 256
8.5.9 DMA Transfer (Dual Address Mode) Bus Cycles ........coocvvvieerieviencienienieniieeenns 257
8.5.10 DMA Transfer (Single Address Mode) Bus Cycles.......cccevvevieriienieeienieniennnns 265
8.5.11 Multi-Channel OPeration ...........cccoeerieruieiirientientienie et eeee e seens 271
8.5.12 Relation between DMAC and External Bus Requests, and DTC ........................ 272
8.5.13 DMAC and NMI INteITUPLS. ....cecueertieieeieeieseiestiete et stee e eaeesieeniens 272
8.5.14 Forced Termination of DMAC OPeration............cceeeveecueevesvereeseenueseesvensnenseens 273
8.5.15 Clearing Full Address MOAE .........ceeuerieiieniieiiereeieeiesieeie e ee e saeesseeseense e 274
8.0 IMEEITUPE SOUTCES ....eeuvieiiiieiiie ittt sttt ettt st ettt e st esbeesat e e sabeesabeesabeesateesaneenanes 275
8.7 USAZE INNOES .ttt sttt st e st e st e bt e st e bt esat e e bt e saneenanee 276
8.7.1 DMAC Register Access during Operation.............ceceeceeuereereeneenieeneeeieneeneens 276
8.7.2  MOAUIE SEOP . ...eeieieeieieee ettt ettt 277
8.7.3  Medium-Speed MOME.......ccceeviieiieiiiiieiieritesie ettt saee s nse e e 277
8.7.4  Activation by Falling Edge on DREQ Pin..........cccoeevieiiiiiiiieieeee e 278

Rev. 5.00 Aug'H8*oBakaphEeiLcom,,
RENESAS



8.7.5  Activation SOUICe ACCEPLANICE .....ccueeurirueiruieriieniieteeieeeeeee e stee et et eneesieesbeeneeans 278

8.7.6  Internal Interrupt after End of Transfer............ccoooeviiiiiniiniiceeeees 278
8.7.7  Channel RE-Setting ........c.cccveruieriieiieiieiesiesieeie et see e e esaeeeaessnensaens 279
Section 9 Data Transfer Controller (DTC)........ccooeviivieiieieiceeceee e 281
0.1 FRALUIES ..ttt et et et et et et n 281
0.2 ReZIStEr DESCIIPLIONS .....eeeiiiieiieie ettt ettt sttt ettt et sb et e b enteeneeseeeseeas 282
9.2.1 DTC Mode Register A (IMRA) ....c.eoiiiiieiiee et 283
9.2.2 DTC Mode Register B (MRB)........ccccoiiiiiiniieiieiieieeieeeeseese e 285
9.2.3 DTC Source Address Register (SAR).......cevieriieriieciieieeieceesie e 285
9.2.4 DTC Destination Address Register (DAR).......coccvevieiiircieiienieeeie e 285
9.2.5 DTC Transfer Count Register A (CRA) ....coviiiiieiiiiiieeeeeeee e 286
9.2.6 DTC Transfer Count Register B (CRB)......cccceiuiiiiiiiiiiiiiieiieeeeee e 286
9.2.7 DTC Enable Registers A to G, and I (DTCERA to DTCERG, and DTCERI) .... 286
9.2.8 DTC Vector Register (DTVECR).......ccccoeoieiiieiieieierteeee e 288
0.3 ACHIVALION SOUICES ...veuveuteiiiiieetieiteitete sttt sttt ettt ettt sb e st sb et et et et saesbeebe b eeee 289
9.4  Location of Register Information and DTC Vector Table ..........ccccevevreiervenieneeieeeen. 290
L T © 1<) ¢ 14 (o NPT PRSP 294
9.5.1  NOIMAL MOG@......eiiiiiiiiieiieiee ettt sttt et e enaeens 295
9.5.2 RePEAt MOME ....couuiiiieiiieiii ettt et 295
9.5.3  Block Transfer MOde .........coueieriiiinininicieieiesicsesee et 296
9.5.4  Chain TTanSTer ....cc.ooiiiiieiiiee ettt 298
0.5.5  IIERITUPLS c.eeeutiteiie ettt ettt ettt et e et e et te st e e bee ettt e bt e e bt eesabeebteesabeesabeesanaenane 299
9.5.6  Operation TIMING......cceeuieiertieitieiiee ettt ettt st ee bt e seeeae e saeesaeeneeens 299
9.5.7 Number of DTC EXeCution States..........ccccceeruerierienienieeie et eee e eieesieens 301
9.6  Procedures for UsiNg DTC.....cccoiiiiiiiieieee ettt s 302
9.6.1  Activation DY INEITUPL......ccueeriiiieeieriieie ettt eeaensaens 302
9.6.2  Activation DY SOTtWATIE .....cceeiiiieiieiieic e se e 302
9.7  Examples of Use 0f the DTC ......ccuoooiiiiiiiiiieiieieee ettt as 303
9.7.1  NOIMAL MOGE......eiiiiiiiieiieieee ettt sttt et e saeenaeens 303
9.7.2  Software ACHIVALION ......ccueiiiiiiiiieiie ettt 303
0.8 USAZE INNOES ...eeniieeiie ettt ettt st s b et ettt st e et e s e et e s e earee s 304
9.8.1  Module Stop Mode SEttiNg ........ceecverrieriieiiieieeieniereesieete e see e eaeeeeesneesnensaens 304
9.8.2  ON-Chip RAM ...ttt 304
9.8.3  DTCE Bit SELHNG....c.eeveriirieriiriieiieiteietetere sttt st see 304
Section 10 T/O POTES ... 305
TO.T POTE Lttt ettt ettt ettt et es e e s e e seeteeaeeseeneeneanseaseeseeneansennens 309
10.1.1 Port 1 Data Direction Register (PIDDR).........cccevieiiiriiiiieiieriereee e 309
10.1.2 Port 1 Data Register (PIDR)........ccceeeiiiiiiiieriieieieeieeie et 310
Rev. 5.00 Aug 08, 2006 page lii of Ixxxvi wyw.DataSheet4U.com

RENESAS



10.2

10.3

10.4

10.5

10.6

10.7

10.8

Port 1 Register (PORT L) .c...oiiiiiiiiiiieeet et 310
Pin FUNCHONS ..ottt 311
................................................................................................................................ 315
Port 3 Data Direction Register (P3DDR).......cccoccuvviiirierieiieieeiecee e 315
Port 3 Data Register (P3DR)......cccveviiiieiieiee e e 316
Port 3 Register (PORT3) ..ot 316
Port 3 Open Drain Control Register 