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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
(iiif) 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 Precautionson 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 astest pins or to reduce noise. If something is connected to the NC pins, the
operation of the LSl is not guaranteed.

2. Treatment of Unused Input Pins

Note: Fix al unused input pinsto high or low level.
Generaly, the input pins of CMOS products are high-impedance input pins. If unused pins
arein 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 isfirst supplied, the product’s state is undefined.
The states of internal circuits are undefined until full power is supplied throughout the
chip and alow level isinput 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 whileit isin this
undefined state. For those products which have areset function, reset the LS| immediately
after the power supply has been turned on.

4. Prohibition of Access to Undefined or Reserved Address

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 address. 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:;

General Precautions on Handling of Product
Configuration of This Manual

Preface

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

o 0k~ wbdPE

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

7. List of Registers

8. Electrical Characteristics

9. Appendix

10. Main Revisions and Additionsin this Edition (only for revised versions)

Thelist of revisionsis asummary of pointsthat have been revised or added to earlier versions.
Thisdoes not include all of the revised contents. For details, see the actual locationsin this
manual .

11. Index
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Preface

The H8/3062 Group is a high-performance single-chip microcomputer that integrates periphera
functions necessary for system configuration with an H8/300H CPU featuring a 32-bit internal
architecture as its core.

The on-chip peripheral functionsinclude ROM, RAM, 16-bit timers, 8-bit timers, a programmable
timing pattern controller (TPC), awatchdog timer (WDT), aserial communication interface (SCI),
aD/A converter, an A/D converter, and I/O ports, providing anideal configuration as a
microcomputer for embedding in sophisticated control systems. Flash memory (F-ZTAT™™) and
masked ROM are available as on-chip ROM, enabling users to respond quickly and flexibly to
changing application specifications and the demands of the transition from initial to full-fledged
volume production.

Note: * F-ZTAT isatrademark of Renesas Technology Corp.

Intended Readership: This manua is intended for users undertaking the design of an application
system using the H8/3062 Group. Readers using this manual require abasic
knowledge of electrical circuits, logic circuits, and microcomputers.

Purpose: The purpose of this manual isto give users an understanding of the hardware
functions and electrical characteristics of the H8/3062 Group. Details of
execution instructions can be found in the H8/300H Series Programming
Manual, which should be read in conjunction with the present manual.

Using this Manual:

» For an overal understanding of the H8/3062 Group's functions
Follow the Table of Contents. This manual is broadly divided into sections on the CPU, system
control functions, peripheral functions, and electrical characteristics.

» For adetailed understanding of CPU functions
Refer to the separate publication H8/300H Series Programming Manual.

Note on bit notation: Bits are shown in high-to-low order from left to right.

Related Material:  Thelatest information is available at our web site. Please make sure that you
have the most up-to-date information available.
http://www.renesas.com/eng/
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User's Manuals on the H8/3062:

Document Title

Document No.

H8/3062 Hardware Manual

This manual

H8/300H Series Software Manual

REJ09B0213

Users manuals for development tools:

Document Title

Document No.

H8S, H8/300 Series C/C++ Compiler, Assembler, Optimizing Linkage REJ10B0161
Editor Compiler Package User’s Manual

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

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

Application Note:

Document Title

Document No.

H8S, H8/300 Series C/C++ Compiler Package Application Note REJO5B0464
H8/300H Series On-Chip Supporting Modules Application Note REJO5B0522
H8/300H Technical Q&A REJO5B0521
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Comparison of H8/3062 Group Product Specifications

There are 11 members of the H8/3062 Group: the H8/3062F-ZTAT R-mask version,
H8/3062F-ZTAT B-mask version, and H8/3064F-ZTAT B-mask version (all with on-chip flash
memory), and the H8/3062 masked ROM version, H8/3061 masked ROM version, H8/3060
masked ROM version, H8/3064 masked ROM B-mask version, H8/3062 masked ROM B-mask
version, H8/3061 masked ROM B-mask version, and H8/3060 masked ROM B-mask version.

The specifications of these products are compared below.

H8/3062 Masked

H8/3064 Masked ROM
B-Mask Version,

ROM Version, H8/3062 Masked ROM
H8/3062F-ZTAT H8/3061 Masked H8/3064F-ZTAT H8/3062F-ZTAT B-Mask Version,
R-Mask Version ROM Version, B-Mask Version B-Mask Version H8/3061 Masked ROM
H8/3060 Masked B-Mask Version,
ROM Version H8/3060 Masked ROM
B-Mask Version
Product H8/3062F-ZTAT Masked ROM On-chip large- H8/3062F-ZTAT Masked ROM version
specifica- | version with address |version capacity single- high-speed operation
tions output functions power-supply flash | version
added memory
Internal step-down
circuit
Product HD64F3062R HD6433062 HD64F3064B HD64F3062B HD6433064B
code HD6433061 HD6433062B
HD6433060 HD6433061B
HD6433060B
Pin See figures 1.2 and 1.3, Pin Arrangement, |H8/3064F-ZTAT H8/3062F-ZTAT H8/3064 masked ROM
arrange- |in section 1 B-mask version has |B-mask version has |B-mask version,
ment VL pin, and requires | V¢, pin, and requires | H8/3062 masked ROM
connection of connection of B-mask version,
external capacitor external capacitor H8/3061 masked ROM
See figures 1.4 See figures 1.4 B-mask version, and
and 1.95, Pin and 1.95, Pin H8/3060 ma_sked ROM
. . B-mask version have
Arrangement, in Arrangement, in . .
section 1 section 1 Ve pin, _and require
connection of external
capacitor
See figures 1.4 and 1.5,
Pin Arrangement, in
section 1
RAM size |4 kbytes H8/3062: 4 kbytes 8 kbytes 4 kbytes H8/3064B: 8 kbytes

H8/3061: 4 kbytes
H8/3060: 2 kbytes

H8/3062B: 4 kbytes
H8/3061B: 4 kbytes
H8/3060B: 2 kbytes
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H8/3062F-ZTAT
R-Mask Version

H8/3062 Masked
ROM Version,
H8/3061 Masked
ROM Version,
H8/3060 Masked
ROM Version

H8/3064F-ZTAT
B-Mask Version

H8/3062F-ZTAT
B-Mask Version

H8/3064 Masked ROM
B-Mask Version,
H8/3062 Masked ROM
B-Mask Version,
H8/3061 Masked ROM
B-Mask Version,
H8/3060 Masked ROM
B-Mask Version

ROM size |128 kbytes H8/3062: 128 kbytes | 256 kbytes 128 kbytes H8/3064B: 256 kbytes
H8/3061: 96 kbytes H8/3062B: 128 kbytes
H8/3060: 64 kbytes H8/3061B: 96 kbytes
H8/3060B: 64 kbytes
Address | Address update mode 1 or 2 selectable
OUtpl.n See section 6.3.5, Address Output Method
functions
Flash See section 17, — See section 18.1.1, |See section 19.1.1, |—
memory ROM Differences from Differences from
H8/3062F-ZTAT R- |H8/3062F-ZTAT R-
Mask Version and Mask Version and
H8/3064F-ZTAT B- | H8/3062F-ZTAT B-
Mask Version Mask Version
Masked — See section 17, — — Masked ROM B-mask
ROM ROM version of H8/3064: see
section 18.
Masked ROM B-mask
versions of H8/3062,
H8/3061, and H8/3060:
see section 19.
Electrical |See table 22.1, Comparison of H8/3062 Group Electrical Characteristics, in section 22
charac- 1,50 MHz 2 to 25 MHz
teristics
(operating
frequency)
Registers | See table B.1, Comparison of H8/3062 Group Internal I/O Register Specifications, in appendix B
See appendix B.1, See appendix B.1, See appendix B.2, See appendix B.3, Masked ROM B-mask
Address List Address List Address List Address List version of H8/3064: see
appendix B.2, Address
List.
Masked ROM B-mask
versions of H8/3062,
H8/3061, and H8/3060:
see appendix B.3,
Address List.
Usage See section 1.4, Notes on H8/3062F-ZTAT |See section 1.5, Notes on H8/3064F-ZTAT B-Mask Version,
notes R-Mask Version H8/3062F-ZTAT B-Mask Version, H8/3064 Masked ROM B-Mask

Version, H8/3062 Masked ROM B-Mask Version, H8/3061 Masked
ROM B-Mask Version, and H8/3060 Masked ROM B-Mask Version
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Main Revisions for this Edition

ltem

Page

Revisions (See Manual for Details)

All O

All references to Hitachi, Hitachi, Ltd., Hitachi Semiconductors,
and other Hitachi brand names changed to Renesas Technology

Corp.
Designation for categories

changed from “series” to “group”

All references to H8/3062F-ZTAT deleted

O

“Product Type Names and

Markings” deleted

1.4.2 Differences 22
between H8/3062F-
ZTAT R-Mask

Version and
H8/3064F-ZTAT B-
Mask Version

Differences between
H8/3062F-ZTAT,
H8/3062F-ZTAT R-
Mask Version, and
On-Chip Masked
ROM Versions

Table 1.6 24
Differences in
H8/3062F-ZTAT R-
Mask Version,
H8/3062F-ZTAT B-
Mask Version, and
H8/3064F-ZTAT B-
Mask Version

Markings

Title amended

9.2.5 Timer 306
Control/Status
Registers (8TCSR)

Description amended

Bit 4—Reserved (In 8TCSR2): This bit is a reserved bit, but can

be read and written.

RENESAS

Rev. 6.00 Mar 18, 2005 page ix of xlviii



Rev. 6.00 Mar 18, 2005 page x of xlviii

RENESAS



Contents

SECUHON 1 OVEIVIBW.......oee et 1
T O Y V1= PP SRR 1
2 1 ot T To = o SRS 7
T I Tl == T o) o SRS 8
131 PiNAIMTANGEMENT......iiiiiirieieiesieiee e e sttt e be e besessesteneens 8
132 PINFUNCHONS ..ottt 13
1.3.3 Pin Assignmentsin EaCh MOCE........cccoviieiiineiiesees e 18
1.4 Noteson H8/3062F-ZTAT R-MaSK VEISION......cccoureirerieresie ettt 22
O o 1o 1N 4 = = 0= o S 22
142 Differences between H8/3062F-ZTAT R-Mask Version and
H8/3064F-ZTAT B-Mask VEISION ......ccccueueeeriririsieeeesieeseseeseseseesesessesssessesesensens 22
15 Noteson H8/3064F-ZTAT B-Mask Version, H8/3062F-ZTAT B-Mask Version,

H8/3064 Masked ROM B-Mask Version, H8/3062 Masked ROM B-Mask Version,
H8/3061 Masked ROM B-Mask Version, and H8/3060 Masked ROM B-Mask Version 23

151 PiNAIMTANGJEMENT......iiiiitirieiriesieeeie ettt be e 23
152 Product Type Namesand Markings.........ccccevereririneninienieneeeseseese s 24
153 Vol PiNe bbb 25

1.5.4 Noteson Changeover to On-Chip Masked ROM Versions and On-Chip Masked
ROM B-MaSK VEISIONS ..ottt sttt 26
16  Setting Oscillation Settling Wait TimMe.......coeiiiieiiereere e 27
1.7  Caution on Crystal Resonator CONNECLION..........coveirerieerereeesieneeie e seee e seee e seeesresens 27
SECHON 2 CPU ...t 29
2.1 OVEIVIBW. ..ttt ettt b bbbt e b bbb et e e b e bt s e e b et st e b e s se b et e b e e e 29
211 FEALUIES....cceeeieete ettt et et r e 29
2.1.2 Differencesfrom H8/300 CPU ........ccccoiiirieiiirreenesieeeseesesee e 30
2.2 CPU OperatiNng MOUES.........cceiieieeieeeiese st s eseeesre et a e eesaeste s ene s e e e enseseeneas 31
P22 T A0 0[5 o o S 32
A S = 1= 11 = g @o 011 To 8= 1 o] o 1O 33
Pt R © = o T 33
242  GENEAl REJISIEIS. ....oiiiieeieeie ettt e et bbb 34
243  CONrOl REGISIEIS . ....citiiieieierieeeie sttt sttt st s bbb 35
24.4 Initidl CPU ReGISIEr VAIUES........coueeriereeieeie ettt 36
A S B T = B 0] 1 7= T PP SS 37
251 Generd Register Data FOIMALS..........coiueeeerieiresieeee et 37
252  Memory Dala FOrMELS.........ccovrieiueriniii i 38
2.6 INSIIUCHION SEL.....ocuiitiiciiiteeete ettt b bbb e b b se b srennene 40

Rev. 6.00 Mar 18, 2005 page xi of xlviii

RENESAS



2.6.1  INSITUCEION SEL OVEIVIEIW ..ottt et e s e ee s s st e e seesaeessensseessreeessnsrenesanes 40

2.6.2 Instructions and Addressing MOOES.........cccoveerirenne e 41
2.6.3 Tablesof Instructions Classified by FUNCLION.........ccocooeiiineiiiicceecee 42
2.6.4 BasiCINSIrUCLION FOIMELS......c.coiiiiirierieieeiesieeeie sttt 51
2.6.5 Noteson Use of Bit Manipulation INSrUCtIONS ..........c.eeeeierenineneee e 52
2.7  Addressing Modes and Effective Address Calculation.............cccooeveeerereinienenceneneenens 54
271  AdAreSSiNG MOOES.......cociiiiieeieie ettt 54
2.7.2 Effective ADress CalCUlBLiON ..........ccveuinirieiririee e 56
2.8 PrOCESSING SLALES ...eveueeteieeieiesie et sie et s et s ettt et sbesaebesbeseesesbesaesesbeseesesteseesenteneanens 60
2.8 1 OVEIVIBW. ...ttt b et b et b bbb b bbb nesn b 60
2.8.2  Program EXECULION SEAE ......cccecvvereeeie et seee ettt 60
2.8.3  EXCEPtioN-HanAliNG SLALe......cccevierieiieriee et 61
2.8.4 Exception Handling OPEration ...........cccceeeeeeieeseseseseseseeseesieseeseesessessaesesnse s 62
2.85 BUSREEASED AL ......coecvceireeeie s 63
2.8.6  RESE SEE.....ccoieereererieiree e s 64
2.8.7  POWEr-DOWN SEALE........occeevirreeerinieieee e 64
2.9 Basic Operational TIMING......ocoveiririeiiereeese sttt st s st sbeseenens 65
P I R © = o1 65
29.2 On-Chip Memory ACCESS TIMING.....cccierririereeirenere e 65
2.9.3 On-Chip Supporting Module ACCESS TIMING .....oovererererererieere e 66
29.4  Accessto External AdAreSS SPACE.......ccovveerirenerie s 67
Section 3 MCU Operating MOGES...........cccvriiiieieeieeie e ssesssesenes 69
3L OVEIVIBW. ettt b bbbt b e b e b e bt b e e bt s b et eb e b e e b e R e bt nrennene 69
311  Operating Mode SEIECHION ........coueiiiiieicerieee et 69
312 Register CONfigUIalion.......ccocerieirerieieserieeseseeeseseee e e st stesee et sae et seens 70
3.2  Mode Control REGISLEr (MDCR) ......cceiiiiieiiriereeesiesee sttt st st sesreseenens 71
3.3 System Control REGISEr (SYSCR) ...cuccuiiiirieiriirieesie et see e seesessessenens 72
34 Operating Mode DESCIIPLIONS. .....cviveieririereeriseseeeseseeesteseesesteseesessesaesesresseseeseseesensesseneas 75
SUAL MO L.ttt bbbt et 75
342 MOUE 2.ttt 75
343 MOUE 3. 75
344 MOUEA.......oeeeeeee et 75
34D MOUES.......eceecie s 75
I3 T Y/ o 1= ST 76
I3 A Y/ o 1= ST 76
3.5 PinFunctionsin Each Operating MOGE.........c.cooeiriirinineeineneese e 76
3.6  Memory Map in Each Operating MOde.........c.coviiriiiiniene et 77
3.6.1 Comparison of H8/3062 Group Memory Maps..........cccuerererenienenesienesesienennens 77
3.6.2  RESEIVEU AIEBS......coiieiieterieeet ettt sttt b e n e 78

Rev. 6.00 Mar 18, 2005 page xii of xlviii

RENESAS



N R © = o= 87
411 Exception Handling TYpes and Priority.........cccoereereneeneneiene e 87
4.1.2 Exception Handling OPeration ...........coeerereeeieneeenieseeesre s 87
4.1.3 EXCeption VECIOr TADI@.....c.oieeeiiiiecieieec et 88
4.2 Reset90
2.1 OVEIVIBW. ...ouiiieiiiestee ettt ettt et b ettt st b bbbttt b e et b 90
4.2.2  RESEL SEOUENCE ... cueiterieeueeeete ittt sttt it et eesee st be bttt eeese e besaesbesseeaeeeeseenbenes 0
4.2.3  INtETUPLS after RESEL.......ciieeeecieee et neene s 93
G T 1 01 = ¢ 101 C TP 94
A I = o 1= 1 o (o o RS 94
45  Stack Status after EXception Handling........ccovveevineinineiseseesesiees s 95
4.6 NOtESON SACK USAGE ... .ceeieeieiiectirieeeeee et e et e et sae st ne e e e e neeneenes 96
Section 5 Interrupt CONLrOIEN ... 99
B.L OVEIVIEW. ..ceiireiectee ettt b et e b e st e r s e b e e n e 99
oIt I R = (= S 99
5.1.2  BlOCK DIBQIaIM......oeiuiriiieiirieeeie sttt sttt 100
5.1.3  Pin ConfigUration .........ccoeererieiinienene ettt 101
514 Register CONfigUIatioN..........cooerireririeriereeesiereee ettt 101
5.2 ReQISIEr DESCIIPLIONS. ....cveiiteiieeeterieiete ettt sttt st st st see e ebe e 101
521 System Control Register (SYSCR) .....cocoeirieiriieiene et 101
5.2.2 Interrupt Priority Registers A and B (IPRA, IPRB).........cccoeeninenninereneeene 102
523 |RQ SttUS REGISIEN (ISR)...c.ciureiirerieeririenerisieesieie sttt 108
524 IRQENable RegIStEr (IER)......ccioiiiriiirieienerieieiriee st 109
525 IRQ Sense Control REGISLEr (ISCR) ......ccveivieieesieeeese sttt 110
5.3 INEEITUPL SOUICES.....ccueiieiiiite ettt sttt st st ae e se et s bt sbesbe e e e s e neeneas 111
531  EXIENal INEEITUDPES ....ciieieieiesiee ettt 111
5.3.2  INtErNal INLEITUPES ..c.coviiieieiesecee sttt 112
5.3.3 Interrupt Exception Handling Vector Table........ccoovevievneneneiecenece e 112
L 1 01 (= (LA o= (o] o S 116
54.1 Interrupt Handling PrOCESS ......ccccceieriresieseseeie e ste st e et sae e e 116
5.4.2 Interrupt Exception Handling SEQUENCE.........ccccccevereveceeeecece e 121
54.3  INterrupt RESPONSE TIME......ecueeeeeerieriesieseeeteeseeeesteste s e sre e e e e tesrestesresneesaeneeeeses 122
5.5 USAQE NOLES.... .ottt s r e e nne s 123
55.1 Contention between Interrupt and Interrupt-Disabling Instruction...................... 123
55.2 Instructions that INNiDit INEEITUPLS ......coovviirieise e 124
55.3 Interrupts during EEPMOV InStruction EXECULION........c.cccevveeeenieneneniereniesieene 124

Rev. 6.00 Mar 18, 2005 page xiii of xIviii

RENESAS



L300 R © V7 YT S 125
Nt I R = (- 125
6.1.2  BlOCK DIBGIaIM.......ciiuiiiiiitesieeete ettt 126
6.1.3  Pin CONfiQUIELION .....c.civeieiirieieiesiereete ettt sttt 127
6.1.4 Register CONfiQUIaLION. .......cceiruirieerieriereeie ettt 128
6.2  REQISIEr DESCIIPLIONS. ....cecuiitiieeieeterieiet ettt ettt b e e b e e b e e b e se b sre e 129
6.2.1 BusWidth Control Register (ABWCR)........cccoivveniniieneee e 129
6.2.2 Access State Control RegiSter (ASTCR) ....cuvevveveeesiereeese e 130
6.2.3 Wait Control Registers H and L (WCRH, WCRL)........cccccvveriniiieneesereee e 131
6.2.4 BusRelease Control Register (BRCR) ......cccocvieiiiinieiesesenie e 135
6.25 BusControl ReGIStEr (BCR) .....cccoveiiiieeesieeee ettt 137
6.2.6 Chip Select Control RegISter (CSCR).....ccvcueveeieriesiese e reesie et 139
6.2.7 Address Control Register (ADRCR) ......ccccveereeeeieieriese e 140
LS T © o - (o) o B S 141
6.3.1  ArADIVISION...ceiiiireiiire et 141
6.3.2  BUS SPECITICAIIONS ....veeiirierieeeie e 145
6.3.3  MEMONY INTEITACES. ..o e 146
6.3.4  Chip SHECE SIQNaAIS.....coveerierieere e e e 147
6.3.5 Address OUtpUt MEINOG.........cooiiiiii e 148
Lo A S T o =W Y 1= = =TS 150
B.4. 1 OVEIVIEW. ...ttt sttt ettt b et b e b bt et e e e b et et e e bbb et e e seebe s 150
6.4.2 DataSzeand Data AlIgNMENT........ccooreiiiiriiineeie e 150
6.4.3  Valid SHODES ... s 151
B.4.4  MEMOIY AFEBS.....cciiiiiiieriierert et 152
6.4.5 Basic Bus Control Signal TimiNg .....cccooereirerieiesienesese s 153
6.4.6  WEIL CONIOL ....ovviuiieiiiesietees ettt e 160
LS [ | L= @Yo 1TSS 162
ST A © o - [ o ST 162
6.5.2 PinSaesin ldle CyYCle......oviiiiieice e 164
6.6 BUSAIDITEN ..o 165
(S35 B © o= - 4 o] 165
6.7 Register and Pin INPUL TIMING.....cccceiiieieiereseceeseee e se e ese e sesee e s sre e enaeseeneas 167
6.7.1 Register Write TiMiNG .....ceceeeeieeiesese st eee e e see st st 167
6.7.2 BREQ PN INPUL TIMING ...coiiiiiriiiie et 168
SECHON 7 /O POIS.......ooeieeeee st s 169
5 R © 1V YT S 169
£ =o' 0 SR RSSTN 173
T2 1 OVEIVIBW. ..ttt ettt ettt b et bbb bbb et b et b b et b bbb neseebe s 173

Rev. 6.00 Mar 18, 2005 page xiv of xlviii

RENESAS



£ T =o' TSRS 176
S R O = o T 176
7.3.2  RegiSter DESCIIPLIONS.....c.cciieeiiterieerie ettt 177
A =o' B TSSOSOV TRTPTSRRTN 180
TAL  OVEIVIEW. ..ttt ettt ettt b et s b et b bt et e e e b et et et b b et b et e e seene s 180
7.4.2 RegiSter DESCIIPLIONS.......cciieiiterieieie sttt 180
BT = o 1 O PP P ST PSSP SPRPRSN 182
751 OVEIVIEW. ..ttt ettt b e b et e b e bbb nn b 182
752 RegIStEr DESCIIPLIONS.....c.ciiiieieiisieeeie ettt se et sre e 183
L = o 1 8 TP PSSP PSP SPRPRRN 186
T.8. 1 OVEIVIEW. ..ttt ettt b et b ket e bt e bbbt b et nn b 186
7.6.2 RegiSter DESCIHPLIONS.....ccceiieiiieeeeie e e e see st e e sre st e e aesne e s 187
A A = o 1 3 PP PRSP TR PR 190
T7.1 OVEIVIEW. ..ottt ettt b e st ner e st nen e nnene s 190
7.7.2 RegiSter DESCIHPLIONS.....ccceiiciiieceeiesiese s ee e ste e se et sre st e e aesee e s 191
S T =o' 2SRRI 194
A= 5 R O = o= 194
7.8.2 RegiSter DESCIIPLION ..ot 195
20 T o = SR STSTTIN 195
RS R O = o= 195
7.9.2  RegiSter DESCIIPLIONS.....c.coiieeiirierieeeie ettt 196
T L0 PO 9.ttt bbb b bt e bbbt e bbb ne b e 201
T.00.1 OVEIVIBW. ..ttt ettt b et b e bbbt e b et e bt bbbt e e seebe s 201
7.10.2 RegiSter DESCIIPLIONS.....c.cotiieeierierieerie ettt s 202
0 o 1 PP P S S PSSP RPRPRSN 206
T 11D OVEIVIEW. ..ttt etttk b et a bbbt ek e bbb sn b 206
7.11.2 RegiSter DESCIIPLIONS.....c.ciiiieieiesieeeie s ste ettt sttt st e 208
T.12 PO B .ttt h e e h R e Rt e e re e ene 218
T.02.1 OVEIVIEW. ..ottt sttt b ettt b e e bbb e bt e b e bt b b e e snebe s 218
7.12.2 ReQiSter DESCIHPLIONS.....cccieciirieeeeieesiese st etee e ete et se e tesre st e s e aessenne e 220
SECtION 8 L16-Bit TIMEN ...ttt 227
8.1 OVEIVIEW...ceieteiee ettt b et e bt e bt e r et r e e r e e r e 227
S Rt I R = (- S 227
8.1.2  BIlOCK DIBOIAIMS.....cceuiriieetirieieie sttt sttt sttt sttt 229
8.1.3  Pin ConfigUIation .........coceererirerieine ettt 232
8.1.4 Register CONfiQUIaLION. ......coeiruirieerie ettt 233
8.2  REQISIEr DESCIIPLIONS. ....ceeuiiterieieete ettt st st st et se e ebenre e 234
821 Timer Start REGISIEr (TSTR) ...ocviiieirierieeriesieese st 234

Rev. 6.00 Mar 18, 2005 page xv of xlviii

RENESAS



8.2.2 Timer Synchro REGISLEr (TSNC) ...coiiieiiiirieeee e 235

8.23 Timer Mode Register (TMDR)......ccoiieiiirieene et 237
8.24 Timer Interrupt Status Register A (TISRA) ...c.ooi e 240
8.25 Timer Interrupt Status Register B (TISRB) .......cooevierieienerieesesieeee e 243
8.2.6 Timer Interrupt Status Register C (TISRC) .....cccoveiererieienerieese e 246
8.2.7  Timer Counters (LOTCNT) ...coueuirireeiiirieiererieieresie et 248
8.2.8 Generd Registers (GRA, GRB).....c.cooi ittt 249
8.29 Timer Control REGISLErS (L16TCR) ...ccevveeeierieiee et st 250
8.2.10 Timer I/O Control RegiSter (TIOR) ......coueirereeesierere e 252
8.2.11 Timer Output Level Setting Register C (TOLR) ...cvovveeeevececeneee e 254
8.3 CPU INEITACE ...ttt sttt 256
8.3.1 16-Bit ACCESSIDIE REGISIENS.....oiveeeei e 256
8.3.2 8-Bit ACCESSIDIE REQISLEIS......ocveieeceeeece et e 258
S A © o - (o) o PSS 259
B4 L OVEIVIEW. ...ttt b e s et r et n e nn s 259
8.4.2  BESICFUNCLONS.......couiiiieereiirieieese et 260
8.4.3  SYNCHIONIZATION .....cueeviiiieitrieee e e e 268
844 PWM MOUE .....oecveuierieeseetee sttt se st se e se et se e ene e seene s 269
8.45 Phase Counting MOGE.........cceciiiririre e 273
8.4.6 16-Bit Timer OULPUL TiMING......oocereririerieirieniee e e 275
8.5 INEEITUPLS.....eeeceeee ettt e e r e e e 276
85.1 Setting Of STABUS FBGS ... ccveiveeeeeieeeeie et e 276
85.2 Timing of Clearing of StAUS Flags........cceovrvereeirierereserese e 278
8.5.3  INLEITUPL SOUMCES......cviiririiiiieieeiee ettt s e 279
8.6 USAOE NOLES......ccuiiieiiieie st s 280
SECtION O 8-Bit TIMENS ...ttt 293
.1 OVEIVIEW. ..ttt ettt b st e bt s e bbb b et e e b e bt s e e b et seebenese et et snebene e 293
.11 FEALUIES....cceeeeeeee ettt et et r e e 293
0.1.2  BIlOCK DIBOIAM......eiieiiiieietesie ettt sttt sttt sttt 295
1S 00 G T = 1 T @o 01 To U = 4 o] I 296
9.1.4 Register CONfigUIatioN........cccveeeieresesese e sees et sne s 297
1S T2 = 1= 11 = I L=< o ] o o) S 298
9.21  Timer Counters (BTCNT) .oueceeceeieieserie st eeeseeesre e e e seete et e e e e enee s 298
9.22 Time Constant RegiSterS A (TCORA) .....coireirerieere et 299
9.23 Time Constant RegisterS B (TCORB) .......ooueiririeenierieene s 300
9.24 Timer Control REGISIEr (BTCR).....ccviirieereriereee et 301
9.25 Timer Control/Status RegIStErS (BTCSR) .....ceuervirieereriereriesie et 304
LS B O o U I 1 1= 4 o ST 309
0.3 1 B-Bit REJISIEIS....cuiuiiiiiietce ittt ettt bbb e e 309

Rev. 6.00 Mar 18, 2005 page xvi of xlviii

RENESAS



1S @ o= = (o o TSSO PTRPSPRPSN 311
9.4.1  8TCNT COUNE TIMING c.veueevirieieiesiereee ettt st e s be b 311
9.4.2 Compare Match TiMiNG......cccuveirererire e e 312
9.4.3 Input Capture SIgnal TIMING ......ccccoeerereinieeee e 313
9.4.4 Timing of Status FHlag SEttiNg .......ccoeerereeineree et 314
9.45 Operation with Cascaded CONNECLION...........ccvrerieierereieeese e 316
9.4.6  INPUL CAPLUIE SEIING ... c.eevereeeeterieeeie ettt sttt st sb e 318
S T 101 (o APPSR 320
O0.5.1  INLEITUPL SOUMCES. ....eeivitereesueeieeeeie st st sttt se et see st s saesae e et seesbesbesaeeae e e aneenes 320
9.5.2  A/D Converter ACHIVELION. .......cccvverieerierieesiereee ettt ees 321
9.6  8-Bit Timer Application EXaMPIE .......cviirieiiineisesee s seene 321
0.7 USAOE NOLES. ...ttt ettt et b et et e e b b e eb e s et e bt et e e e beseeneas 322
9.7.1 Contention between 8TCNT Writeand Clear.........cc.coveevreveieneneneneneresesieene 322
9.7.2 Contention between 8TCNT Write and INCrement .........ccocoveeerenenenenenenesienens 323
9.7.3 Contention between TCOR Write and Compare Match...........ccccevvvevvcveceennnnn 324
9.7.4 Contention between TCOR Read and Input Capture...........cceeevevesereeeeseesennns 325
9.7.5 Contention between Counter Clearing by Input Capture and Counter Increment 326
9.7.6  Contention between TCOR Write and Input Capture..........cccevvveverenenenenieenn 327

9.7.7 Contention between 8TCNT Byte Write and Increment in 16-Bit Count Mode
(Cascaded CONNECLION) ......ceeviriieeeiriieeieriee s 328
9.7.8 Contention between Compare Matches A and B...........cccooeveinineininenncnee, 329
9.7.9 8TCNT Operation and Internal Clock Source SWitChoVer ..........ccccvvevereererinne 329
Section 10 Programmable Timing Pattern Controller (TPC) ........ccccoveveineeneenne. 333
FO. 1 OVEIVIBW. ..ttt sttt et b et b et e b bt £ b et s e b e bt s e b e Rt s e b e bt se b e bt et b b e et e ne e ebne 333
JO.1.1 FEALUIES. ...ttt ettt st b e bt b ettt e e b e sae b e e e e e et e sreneas 333
10.1.2 BIOCK DIaQram.......ccciueueriirieisiesieieiesieeeesieessesiesssseseeaesessessssessensenessessesessessenens 334
10.1.3 PiN CONfIQUIELION ....ccveeveeiieisiiriecstesieeee e ettt s see e ssesseneens 335
10.1.4 Register CONFIQUIBLION........ccuiirieieisieieeseee st nene 336
10.2 REGISIEr DESCIIPLIONS. ...ccviiieieiesieeete et ete sttt sttt st s st sesbe e s sbesaesesteseeneesenens 337
10.2.1 Port A Data Direction Register (PADDR) .......cocooviieiireeece e 337
10.2.2 Port A Data ReQIStEr (PADR).......ooeieeeecieeeeseese e e sne s 337
10.2.3 Port B Data Direction Register (PBDDR) .......ccccivvivvirerecie e eeeesie e 338
10.2.4 Port B Data Register (PBDR) .......ccceivierieecieerese et 338
10.2.5 Next DataRegister A (NDRA) ......coiirireeieretee sttt nees 339
10.2.6 Next DataRegister B (NDRB) ......ccociiririinirieiresiseneseeteesis e seesee s sesessenesens 341
10.2.7 Next Data Enable Register A (NDERA)........ocoirinire e 343
10.2.8 Next Data Enable Register B (NDERB) ........ccoeiririiceneeeeeses e 344
10.2.9 TPC Output Control Register (TPCR) .......coveririeerieeriesie e 345
10.2.10 TPC Output Mode Register (TPMR) .........oiiririerireierseerse e 348

Rev. 6.00 Mar 18, 2005 page xvii of xlviii

RENESAS



LRSI @ o/ £ 1o o SO S USRS 350

10.3.1 OVEIVIBW....ucuieeeieeetee ettt sttt e e s sesesasse e s eebeneseese e seesenesesseneseesenesens 350
10.3.2 OULPUL TIMING .e.vverrieeiirienieesiesieesie ettt b et e et sbe st 351
10.3.3  NOIMEl TPC OULPUL.......coeieeeueerieiererieieesie st se e bt seesenesens 352
10.3.4 Non-Overlapping TPC OULPUL.........cccouririeereneieesieiee e 354
10.3.5 TPC Output Triggering by INput Capture...........ccceoevireerenieeneeeseseeese e 356
JO.4  USAOE NOLES.....ccueiiieirerie sttt e s bt sr e r e e r et nenn e re e 357
10.4.1 Operation of TPC OULPUL PINS.......ccciirieiriinieisiieiesese s 357
10.4.2 Note on Non-Overlapping OUEPUL ..........ccovrueerenieieriseesesie e 357
Section 11 Watchdog TIMEN ... 359
L11 OVEIVIBW. ettt ettt b et b bt e bt e b bt E bt s e e b b e se bt ne b b e ne b st e b 359
L1011 FEBIUIES. ..ot 359
0 2 = T Tox g I T 360
0 TG T = 1 @0 g T T =) S 360
0 T = £ = @ 11 T 8 = 14 o o 1 361
11.2 ReQISIEr DESCIIPIIONS. ...ccve ettt sttt sttt st st st b ettt sbe s 361
11.2.1 Timer CoUNLEr (TONT) ..ciiieeieeieererieeeesie et ee et ee e se e sesse e sessesesens 361
11.2.2 Timer Control/Status RegiSter (TCSR)....ccucovriririrerieesiesie e 362
11.2.3 Reset Control/Status Register (RSTCSR).....covveererieieerenieesies e 364
11.2.4 Noteson Register RAWITING. ......ccviririririiieeseie s e 365
RS @ o/ £ 1o o OSSOSO PSR PPTPR 367
11.3.1 Watchdog Timer OPEration .........ccccurueeeeriereeirieniee s 367
11.3.2 Interval Timer OPEIaliON ......cccovveeririeieerieeee ettt 368
11.3.3 Timing of Setting of Overflow Flag (OVF) ......ccoceiiiienieneeeseeesie e 369
11.3.4 Timing of Setting of Watchdog Timer Reset Bit (WRST) .....ccovvevvrivnerenesieens 370
T04  INEEITUDBES. ...ttt ettt a et e bbbt s b et eae e st et e seeebesbeeaeene e e aneenaens 371
105 USAOE NOLES.... ettt sttt e bbbt ae e e e e se e besbe b e e st eaeeneneanbeseen 371
Section 12 Serial Communication INterface...........cocovvvneinrneincneeese e, 373
D21 OVEIVIBW. c.eeeeeeeieeee sttt e e R st e n et ne e r e e n e nnns 373
L1211 FEBIUIES. ...ttt e e 373
20 2 = [ Tox g T =g S 375
2200 G T = 1 @0 g T U =) o 376
12.1.4 Register CONFIQUIBLION.......ceitiieirierieeeesieee e 377
12.2 ReQISIEr DESCIIPIIONS. .. ccvi ettt sttt sttt sttt st st st bbb s 378
12.2.1 Receive Shift RegiSter (RSR) .....ocevviieiriieereseree e 378
12.2.2 Receive Data Register (RDR) .......covieerinieirinieenesieee e 378
12.2.3 Transmit Shift REGISLEr (TSR) ....coeiirieirerieerer e 379
12.2.4 Transmit Data ReGIStEr (TDR) ...c.coveiieiririeirienieeee s 379

Rev. 6.00 Mar 18, 2005 page xviii of xlviii

RENESAS



1225 Sefial MOUE REGISIEN (SMRY) ..ccoverrreeeeeeeeseeeeeeeeeesesssessssseesesssssseseeeessesessesseseeeen 380

12.2.6 Seria Control REGISLEN (SCR) ....c.cvvirieiririeiriesiese e 384
12.2.7 Serial SAUS REGISLEN (SSR) ..vcveveereierieeererienereeteeseseeneseeteeseesesesesseesseseseseesenesens 389
12.2.8 Bit Rate Register (BRR) ......ccoeeirriiirririierine e 395
R @ o/ - 1o o OSSO PSPPI 403
12.3.1 OVEIVIBW. ..ttt sttt bbbttt s b et b bt se bt se st et e bene e 403
12.3.2 Operation in ASyNChronOUS MOGE...........ccueeiirierinenieees e 406
12.3.3 Multiprocessor COMMUNICEEION .......c.evviriererisieeresienieesesieeses e e et seesesseseens 415
12.3.4  SyNChronOUS OPEraion .........ccceeeiririeririisieieeseese et see s 422
T12.4  SCI INEEITUPBLS. ... eeueeeetesie sttt et et see et et sbe et e e e e e e saesaesbe s st ebe e e essesbeseesbesaesbeeneeneeseens 431
125 USAOE NOLES ... ettt sttt sttt e bbbt ae et e e e se e besae b e s st eaeene s anbeneen 432
1251 NOESON USE Of SCl ...ttt 432
Section 13 Smart Card INLEITACE..........oovrerre e 437
P31 OVEIVIBW. c.ceeeeeetcee ettt s e r et r s et r e nn s 437
T R == U == TSP T PP 437
13.1.2 BIOCK DIGQraM......couiiueuiriirieiiniisieisie sttt st e 438
13.1.3 PiN CONfIQUIALION ....oveuevieeiirtisieistesie sttt 439
13.1.4 Register CONfIQUIELION.......ceruirieirierieeresieee st 439
13.2 ReQISIEr DESCIIPIIONS. .. ccvi ettt sttt sttt st st bbb st b e st be s 440
13.2.1 Smart Card Mode Register (SCMR).....coevueeririeirenieeesesie e 440
13.2.2 Serial SAtUS REGISLEr (SSR) ..ecveveveeiririeieririeiesesiee st 442
13.2.3 Seriad Mode RegiStEr (SMR) ..o 443
13.2.4 Seria Control REGISLEN (SCR) ...vcuvivirieiriirieieiesieeee sttt 444
RS @ o/ £ 1o o OSSOSO U SR PPTP 445
L13.3. 1 OVEIVIBW. ...ttt skttt b et b et et se st et e b s e 445
13.3.2 PiN CONNECLIONS. .....cviuiieeiierieteisie ettt sttt sttt et seebene e 445
13.3.3 DA FOIMEL .......cceivirieeeiirieeer s 446
13.3.4 REGISIEr SEINGS...ciiieeeriirieisiseiste ettt e st e e b s 448
L13.3.5  ClOCK. ...ttt sttt sttt sttt b et b et b et et e e b s e 450
13.3.6 Transmitting and RECEIVING Data.........ccccvvvreeieeieie e 452
G I U -2 o o Ao = 460
SECtiON 14 A/D CONVEITEN ...ttt sttt sssas 465
I R @ Y V= PR 465
L4101 FEAIUMES.....cueueeeteeeeeteesee ettt se et se et e s besese e se e beseseaene e ebesesenseneneneas 465
14.1.2 BIOCK DIGQraM......coiiueuiriirieiriinieisie ettt st st 466
14.1.3 Pin CONFIQUIBLION ....ovevieirieiirtisieisiesie et s 467
14.1.4 Register CONFIQUIBLION.....c.eereirieirierieeeesteee st 468
14.2 ReQISIEr DESCIIIIONS. .. ccve ettt sttt sttt st s b et b e et b et sbe e 469

Rev. 6.00 Mar 18, 2005 page xix of xlviii

RENESAS



14.2.1 A/D DataRegisters A to D (ADDRA t0 ADDRD) .......ccovvieerinieenenienese e 469

14.2.2 A/D Control/Status Register (ADCSR) ......cvvivieiririeieeriesieeses e 470
14.2.3 A/D Control Register (ADCR) .....cocuvuiiririiieerieiee s e 472
I B O = U I 1 g 1= 1 7= ol ST 473
@ o £ 1o o OSSOSO PSPPI 475
1441 SINgle MOdE (SCAN = 0) .ottt 475
14.4.2 SCaN MOOE (SCAN = 1) ..ttt 477
14.4.3 Input Sampling and A/D CoNVErsion TiME.......cccvevvereienenieieseseneses e 479
14.4.4 External Trigger INPUL TIMING.....ccovieruererineeerenieeseseeeseseeesese s e seesessesseeens 480
TA5  INEEITUDBES. ...ttt ettt b e s bt bt ae e e et sbe b e s beeaeene e e aneeneen 481
TA.6  USAOE NOLES... ettt sttt bt h et se e b ae bt e it e e e e e se e besaesb e s st eae e e e neanbenaens 481
SECtION 15 D/A CONVEITEN ...ttt 487
I5. 1 OVEIVIBW. c.eeeiieiieeee ettt r s e r et n e nnns 487
L1511 FEBLUIES. ..ottt e r e 487
T 2 = T To: g T 488
15.1.3 Pin CONfIQUIALION ....oveuevirieiirtirieisiesie st 489
15.1.4 Register CONfIQUIALION.......cevtirieirierieeees et 489
15.2 ReQISIEr DESCIIPIIONS. .. ccvi ettt sttt sttt bbb s st be e 490
15.2.1 D/A DataRegisters 0 and 1 (DADRO, DADRLY) ......ccooverirreneneieerseneseeeeens 490
15.2.2 D/A Control Register (DACR) .....coouviiiririeieerieiee et 490
15.2.3 D/A Standby Control Register (DASTCR)......ccceovireieereseeesieeee e 492
R @ o/ £ 1o o OSSOSO P SR PPP 492
15.4  D/A OULPUL CONEIOL .....oeeieiieiiiteieie sttt 494
SECHION 16 RAM ..ottt 495
L6.1  OVEIVIBW. .ttt ettt b bbb bt e bt e b bt E b et s e e b b e se bt beb e e b bt e b 495
16.1.1 BIOCK DIaQram......cccoiueueriirieiniesieisiesieesesieeesesiesssseseeaesestesaesessensesessessesessessenens 496
16.1.2 RegiSter CONfIQUIBLION........ccvvirieirierieee ettt 496
16.2 System Control REGISLEr (SYSCR) .....ccviiiieiriinieriee st seee ettt s 497
MG T @7 1o PSS 498
Section 17 ROM [H8/3062F-ZTAT R-Mask Version,
On-Chip Masked ROM MOdES] .........cccoevirereirieiseeeiese e 499
0 R O Y V= SRS 499
17.2 Overview of Hash Memory (H8/3062F-ZTAT R-Mask VErsion) .......c.ccoceeerereeerienienenns 500
L17.2.0 FEAIUMES.....cueuieeeeeseetee e te sttt se et e se st se e besese s e se e beseseaese e ssesesenseneeneas 500
17.2.2 BIlOCK DIGQraM......couiieeiiriirieiniisieesie ettt st 501
17.2.3 Pin CONfIQUIBLION ....oveuiiiieiiriirieisiesie e 502
17.2.4 RegiSter CONFIQUIALION.....c..ceitiieiriirteieies ettt 502

Rev. 6.00 Mar 18, 2005 page xx of xlviii

RENESAS



17.3 Hash Memory Register DESCIIPLIONS.......c.ccvrieiririeiee et 503

17.3.1 Hash Memory Control Register (FLMCR) ......ccovirenineneseeesese e 503
17.3.2 Erase Block Register (EBR) ......ccvirieiririincseeree e 507
17.3.3 RAM Control Register (RAMCR)......ccoiiiiririiee e 508
17.3.4 Hash Memory Status Register (FLMSR) ....c.cociuieiriiiree e 510
17.4 On-Board Programming MOGE...........cceiieriiinenieisieseee et 512
17.4.1 BOOLMOGE.......coecuiitiieiiitiietst ettt bbb et 515
17.4.2 USEr ProgramM MOGE.........coeiviiieiriesieises ettt 520
17.5 Hash Memory Programming/EraSiNg........ccoceovrerieisieneeesenessesiesessesiesesseseesessessesessessenens 522
17.5.1 Program MOOE.......ccuviieiriiieiriieesie ettt 523
17.5.2 Program-Verify MOOE ........ccceiriririiiieie e 524
17.5.3 Er8SMOUE......cuiiiciiirietereeetes ettt 526
1754 Erase-VErify MOUE ...t et 526
17.6  Flash MemOry ProteCliON.........cciieeeeeesiese et st see e et e e e sae st ne e enaennens 528
17.6.1 Hardware ProtECLION ........ccoveeiierrerirerieeesie st 528
17.6.2  SOFftWAre PrOtECLION ......vcvvieeeiesieesereeees e 530
S T (o g (o) (=1 o 1 IS 531
17.6.4 NMI Input Disabling CONAItioNS..........ccccovieririninerieesee e 533
17.7 Hash Memory EmUlation in RAM .....c.coooiiiiinieeee e 534
17.8 Hash Memory PROM MOUE ........cooriiiiiriereneese ettt st 536
17.8.1 Socket Adapters and Memory Map ......cccceeererieeninieenene e 536
17.8.2 Noteson Use of PROM MOGE.........cccouririeirinieinenieie et 537
17.9 Hash Memory Programming and Erasing PreCautions..............ccoeerererenenesesenesesienenne 538
17.10 Masked ROM (H8/3062 Masked ROM Version, H8/3061 Masked ROM Version,
HB8/3060 Masked ROM Version) OVEIVIEW .........ccceruiriererierieinesieseee e 544
17.10.1 BIOCK DI@Qram......cceiueuiriirieiriisieinsesieessesteesseseensssesseaesessessssessensssessessesessessenens 544
17.11 Noteson Ordering Masked ROM Version ChipS.......cccoovveereneresesenesesienese e sese e 545
17.12 Notes when Converting the F-ZTAT Application Software to the Masked ROM
W BISIONS ...ttt sttt sttt b et b et b et b bt e b e st E b et e b e Re R bt e bRt E bRt E bRt e bt e nne 546

Section 18 H8/3064 Internal Voltage Step-Down Version ROM
[H8/3064F-ZTAT B-Mask Version,

H8/3064 Masked ROM B-Mask Version]..........ccccccveerneresrneiseiennnns 547

18,1 OVEIVIBW. .c.eeeieieee ettt ettt s et R s e r et ne e r e 547
18.1.1 Differencesfrom H8/3062F-ZTAT R-Mask Version and H8/3064F-ZTAT

LAY oS L= £ o] o R 548

S B = U =SS 549

18.2.1 BIOCK DIAraM......coirueuiriirieiiriisieisiesie sttt sttt 550

18.2.2 PiN CONFIQUIALION ....o.veuiviieiirtirieisiesie sttt 551

18.2.3 RegiSter CONFIQUIBLION........ceitiieirtirieiee sttt 551

Rev. 6.00 Mar 18, 2005 page xxi of xlviii

RENESAS



18.3 REQISIEr DESCIILIONS. .. ccvi ettt sttt sttt sttt st sttt st s b e sttt
18.3.1 Hash Memory Control Register 1 (FLMCRL) .....cccooecvineireneeeseeesie e
18.3.2 Hash Memory Control Register 2 (FLMCR2) ..o
18.3.3 Erase Block Register 1 (EBRL) .......ccccouvirieiriirieeeeseeieesiesie e
18.3.4 Erase Block Register 2 (EBR2) ........ccoviriieriieinesieeesesie st
18.3.5 RAM Control Register (RAMCR)......ccoiiiiiiiiiiee e

18.4 OVEIVIEW OF OPEIEHION ....c.veueeeiieeietistereet ettt sttt b e et b e b
18.4.1 MOUE TIaNSITIONS. ...cucuiierieiieeteesisie ettt sttt b e se e
18.4.2 On-Board Programming MOGES..........cceevriirieerinieeseneesesie s
18.4.3 Hash Memory Emulation in RAM ..o
18.4.4 BIOCK CONFIQUIBLION ......veveeieiiieieiesiee ettt

18.5 On-Board Programming MOGE..........coceiierieineniei ettt
18.5.1 BOOt MOUE.......coiieereiireeieisteiee sttt
18.5.2 USer Program MOGE.........cceeeeieieerese e cee e e st se e et sre e snaeneneas

18.6 Flash Memory Programming/EraSiNg.........ccccveeeereererenesesesesseeseessssseseessessessessessessseseens
18.6.1 Program MOOE.......ccceiuiieeeeeeie sttt sttt et sre s re e e seees
18.6.2 Program-Verify MOOE ........cccoiriiririiinineeesee e e
18.6.3 EraSEIMOME. .....ccieeeriecie ettt et see e ne e nae e enes
18.6.4 Erase-Verify MOOE ..ottt

18.7 Hash MemOry ProteCLiON.........ccccuririeirereese sttt s
RS0 R o F= 10 Y= = 0= o £ o
18.7.2 SOFftWare ProtECLION .......cueiviieiirieiei ettt e
18.7.3 EITOr PrOtECHION .....vivieeciiitiet e

18.8 Hash Memory Emulation iN RAM .......ccoiiiiiriiieee ettt

18.9 NMI Input Disabling CONAItIONS........cccoirieriririeinesereeee e

18.10 Hash Memory PROM MOE ........ccoovieiierieisiesiee ettt sttt st
18.10.1 Socket Adapters and Memory Map ......cceeeererieenenieesese e
18.10.2 Notes on Use of PROM MOGE........ccoueeiririininieieirinienese et

18.11 Hash Memory Programming and Erasing PreCautions...........ccocuvevreneeeseneseseneseseenens

18.12 Masked ROM (H8/3064 Masked ROM B-Mask Version) OVErview..........cccceeeeeveenvenenn
STt 2 = T Tox g T =g o

18.13 Noteson Ordering Masked ROM Version ChipsS........cccecvveveieeeeieesesesesesesseeseenee e

18.14 Noteswhen Convertingthe ZTAT Application Software to the Masked ROM

Section 19 H8/3062 Internal Voltage Step-Down Version ROM
[H8/3062F-ZTAT B-Mask Version, Masked ROM B-Mask
Versions of H8/3062, H8/3061, and H8/3060] ............ccccouvvnrvrnreennnnne.

S I R O Y= V= PSR

Rev. 6.00 Mar 18, 2005 page xxii of xlviii

RENESAS



19.2

19.3

194

19.5

19.6

19.7

19.8
19.9

19.1.1 Differencesfrom H8/3062F-ZTAT R-Mask Version and H8/3062F-ZTAT
LRV =S VA= = Lo o TR

19.2.1 BIOCK DI@QIaIM......ccuiiieueriirieiniisieesie sttt sttt s
19.2.2 PiN CONFIQUIBLION ....e.veuetiieiintisieesiesee st
19.2.3 RegiSter CONFIQUIALION........ceitiieiriirieiee sttt
REGISIEr DESCIIPLIONS. ...ttt bbb sb e
19.3.1 Hash Memory Control Register 1 (FLMCRL) ......ccooeovineiecneee e
19.3.2 Hash Memory Control Register 2 (FLMCR2) .......coceoviieieiseeesenie e
19.3.3 Erase BIock RegIStEr (EBR) ....cc.cvvirieiriiieieeseiees s
19.3.4 RAM Control Register (RAMCR)......ccuviiiieieiriieesieie s
OVENVIEW OF OPEIELION ..ottt sttt e
19.4.1 MO TIANSITIONS. ...cveuirerreereereie sttt nr e
19.4.2 On-Board Programming MOES..........ccceeeeeeierenesestisesieesaeseese e eeaeneeees
19.4.3 Hash Memory Emulation in RAM ........ccccoiririeiere e eeeeeee e e
RS0 2 T Tox 1 @ 1 T TN = 4 o) o S
On-Board Programming MOGE..........cooeirirriieneesereee e
S o0t R = T To 1V oo (=TS
19.5.2 USEr Program MOGE.........cocciirieiririeerese sttt
Flash Memory Programming/EraSing..........ccoeeeriieenenieeseeesiesie s
19.6.1 Program MOOE.......coouiieiriiieiriiieeste ettt
19.6.2 Program-Verify MOOE ........cccoiriiririeieirieiee e
19.6.3 Er8Se MOUE.......cocuiieiieieeiteeee ettt
19.6.4 Erase-Verify MOOE ..ot
Flash MemOry ProtECLION...........couiieiriiieeriee st
19.7.1 Hardware ProtECLION ........ccciueuiririeieririeiees ettt
19.7.2 SOftWAre PrOtECLION .......cueiieeeiisietereieieer e
19.7.3 EXTOr PrOLECHION ...c.vcvieeieit sttt s
Flash Memory EMUIELION iN RAM .....c.oiiiiiieiieses s
NMI Input Disabling CONAITIONS .......ccvieiiiirieieiseees e e

19.10 Flash Memory PROM MOUE .......cceieeierierie et eteeeesie e ste st seeaesneste s sneeaenaasesnens

19.10.1 Socket Adaptersand Memory Map .......ccceceeeeeereerieseese s e seese e ae s
19.10.2 Notes on Use of PROM MOGE........cccceieiiireeieriese e sieeeeae e

19.11 Flash Memory Programming and Erasing PreCaltions.............ccevevevevesesesessessesseeneens
19.12 Masked ROM (H8/3062 Masked ROM B-Mask Version, H8/3061 Masked ROM

B-Mask Version, H8/3060 Masked ROM B-Mask Version) OVEerview ...........cccceeerenee.
19.12.1 BIOCK DI@QIaIM......couirieiiriirieiiriesieesie sttt st sb et st

19.13 Noteson Ordering Masked ROM Version ChipsS.......cccoereeririeenenenesesie e
19.14 Noteswhen Converting the F-ZTAT Application Software to the Masked ROM

AV A= £ 1) 1 TR

Rev. 6.00 Mar 18, 2005 page xxiii of xIviii

RENESAS



SectioN 20 ClOCK PUISE GENEIGLON ...t eeeeeeeeeeesseseseseeesseeesesenesanes 655

20,1 OVEIVIBW.....eeeeceeceeeeeeeseesiestesee et st esee e etestestestesseesee e eneessessessesaesseeneeneesenaenaeseensenneeneensnnses 655
20.1.1 BIOCK DIBOIAIM.......eieiirieieiesieeeie ettt sttt st sttt 656
20.2  OSCHIBION CIFCUIT .....veeeiiiteieiistese ettt st b e st b e e b b e s b e e srennenea 656
20.2.1 Connecting a Crystal RESONALON .........coveiirterieireriee e 656
20.2.2 EXternal ClOCK INPUL.........coiiieirieriee ettt 659
20.3 Duty AJUSIMENT CIFCUIT......c.eiueeeeiriirieiertereete sttt r e e s besrenea 662
204 PrESCAIEIS. ..ottt b et b et b bbb bt bbb e e b e 662
20.5 FreqUENCY DIVIAEN ....ccciiiieieiiiieieie ettt sttt se e besae e nreneenens 662
20.5.1 Register CONfigUIatioN.......ccccerveirereeerereeeseseee e ses e e s e st see et sae et seens 663
20.5.2 Division Control Register (DIVCR) ......ccoivieirierierene et 663
20.5.3  USAGE NOLES. ... .coueeiieiiiesie sttt sttt ettt se et e bt sae e e b e 664
Section 21 POWEI-DOWN SEALE............coorveeerereiiseiieiie et sssssssssans 665
201 OVEIVIEW....eiireiieeieie ettt b bbb st ne et e b e s e e et nenr s ne b e nenn e nna 665
b N2 = 1= 1S = g @o 011 To 1= 4 o] o 1O S 667
21.2.1 System Control Register (SYSCR) .....coeiirirerirerern e 667
21.2.2 Module Standby Control Register H (MSTCRH).......ooeviiinieinereeceneereeee 669
21.2.3 Module Standby Control Register L (MSTCRL) ....cooveivineireneeeeneeeesieee 670
203 SIEEP MOUE.....eceeieeeeet ettt b e e b bbb ekt b e et e b e ene 672
21.3.1 Transition t0 TeEP MOCE.......c.coiriciriereeeee e 672
21.3.2 EXit from SIEeP MOGE.......coieiiierieeee et 672
21.4 Software SEANADY MOGE.........cociiirieiererieeee ettt 672
21.4.1 Transition to Software Standby MOdE...........ccovereiirirenereee e 672
21.4.2 Exit from Software Standby MOdE........c.ccoviiiineinerereeesee e 673
21.4.3 Selection of Waiting Time for Exit from Software Standby Mode...................... 673
21.4.4 Sample Application of Software Standby Mode...........cccovvveeiiiieienieieresee 675
2145 USBGEINOLE ....oviieiieeete ettt e b ettt se et e bt ae e e b e 675
21.4.6 Cautionson Clearing the software Standby Mode of F-ZTAT Version.............. 676
215 Hardware Standby MOOE ........c.ooveiiiieiiieise et seenea 677
21.5.1 Transition to Hardware Standby MOGE...........ccccveverenievesiecceeese e 677
21.5.2 Exit from Hardware Standby Mode..........ccceevveeevenesie e 677
21.5.3 Timing for Hardware Standby MOGE..........ccceveievenenececeeceee e 678
21.6 Module Standby FUNCHION.........ccciieeecese s sn s 679
21.6.1 Module SEandby TiMiNG.......cooeirerrerereee e e 679
21.6.2 Read/Write in Module SEaNADY .........cooeieiirieiienieese e 679
21.6.3 USBOE NOLES. .....cueeuieieiesie sttt e nesn e ne e 679
21.7 System Clock Output Disabling FUNCLION ........cccoiiiiiinieinenieeeesiereeese e 680

Rev. 6.00 Mar 18, 2005 page xxiv of xlviii

RENESAS



Section 22 EleCtriCal CharaCteliStiCS ..ot eeeeeeeeee v seeeeeeeeeeeessnsenes 681

221

222

22.3

224

225

22.6

Electrical Characteristics of H8/3062 Masked ROM Version,

H8/3061 Masked ROM Version, and H8/3060 Masked ROM Version ..........cccccveeveenee.. 682
22.1.1 Absolute Maximum REHNGS ........ccovrerieieririeene et 682
22.1.2 DC CharaCleliSliCS. . .uiiieiiiriieceeeieeeceeectteesre e eteeeseeestaeesseeesbseessesesbeeeeseeessesenseeeans 683
22.1.3 AC CharaCteriStiCS......cocvieiitiecriecteccteeete et sttt ettt srae s s sreesteenreenes 694
22.1.4 A/D Conversion CharaCteriStiCS .....ccouiiireriieeiirieeieeesreeeeeesreeereesbeeeseesveesreeens 700
22.1.5 D/A Conversion CharaCteriStiCS .....couiuiiviiiiriieiee ettt sre v 702
Electrical Characteristics of H8/3062F-ZTAT R-Mask VEI'SION ......c..coveevveveeveeveiieennn, 703
22.2.1 Absolute Maximum REHNGS .......cccervrererieiesieeee e et sseeens 703
A B O O 4T - o (= = 1 [0 704
22.2.3 AC CharaCteriStiCS......cocviiiiriectieitee ittt ettt et s see e sreesaeereenns 712
22.2.4 A/D Conversion CharaCteriStiCS .....civuiuiiiiiieeiieieeceecre et see e s sreesre s 718
22.2.5 D/A Conversion CharaCteriStiCS .....coviiriiiiiieeiieieeceeere et ere e e e s sreeere e 720
22.2.6 Fash Memory CharaCteristiCS.......cccuveiieiirireeeeie s 721
Electrical Characteristics of H8/3064F-ZTAT B-Mask VEI'SION ......c.coveeveeveevecvesinenen, 725
22.3.1 Absolute Maximum REHNGS ........ceoererieierierieene e 725
22.3.2 DC CharaCteriStiCS......couiieiieeeiriesteestee et eeeeees s es st s et eaasereesbessbe e st e e tesaessressas 726
22.3.3 AC CharaCteriStiCS......coiieiireecrieiteeite et eeee e ses s es st ettt et sree e sre s sreesaeesrseaes 731
22.3.4 A/D Conversion CharaCteriStiCS ......couiivrerieeeiereeeieeeseeeeeeesveeseessresseessressreeens 737
22.3.5 D/A Conversion CharaCteriStiCS ......cuiiireriieeiieieseeeseeeseeesreeeresssresseessressreeens 738
22.3.6 Hash Memory CharaCteriStiCS.......ccuueririrereei et 739
Electrical Characteristics of H8/3064 Masked ROM B-Mask Version..........cccccceeveuneee. 741
22.4.1 Absolute Maximum REHNGS ........c.covrerieieririeeee ettt 741
22.4.2 DC CharaCleliSiCS. . .uiiieiiiriieceeecreecee ettt esreesteeeeeeestreesaeeesbeeesseeesbeeessesesseeensesenns 742
22.4.3 AC CharaCteriStiCS......coiiiiiitieirieiteciteecte ettt ettt et s saeesreesaeereeans 746
22.4.4 A/D Conversion CharaCteriStiCS .....couiiuiiviiieeiie e creeete et sre e s sreeere e 752
2245 D/A Conversion CharaCteriStiCS .....couuiriiiiiieiie ettt s sre v 753
Electrical Characteristics of H8/3062F-ZTAT B-Mask VE'SION .........cooveevvevecvecieinenn, 754
22.5.1 Absolute Maximum REHNGS .......cccecvrererieierieesese et 754
22.5.2 DC CharaCteriStiCS......coiieiviiieiieiteeitee st ectesieeseeseesteesteebesaresssesbeesbeesbeenresnnesaeesaes 755
22.5.3 AC CharaCteriStiCS......cocviiuiiriierieiteeitee st ecresieeeee ettt e st e be s besaresaeesaeesreesreeneenns 760
22.5.4 A/D Conversion CharaCteriStiCS ....cciviiriiiiiiieiieiee ettt ere e e e sreesre e 766
2255 D/A Conversion CharaCteriStiCS .....couuiriiiiiieiieieeireesre et ere e e e s sreeere e 767
225.6 Hash Memory CharaCteriStiCS . ... .coouveririrenee s 768

Electrical Characteristics of H8/3062 Masked ROM B-Mask Version,
H8/3061 Masked ROM B-Mask Version, and H8/3060 Masked ROM B-Mask Version 770

22.6.1 Absolute Maximum REHNGS .........cooerereiririeese e 770
22.6.2 DC CharaCleriSliCS. .. .eiueeeuerieeriesieresie ettt sttt st sttt s 771
22.6.3 AC CharaCleriSliCS. ....ueiveuerrereeirie sttt sttt sttt sttt sb e 775

Rev. 6.00 Mar 18, 2005 page xxv of xlviii

RENESAS



22.6.4 A/D Conversion CharaCtEriStiCS ... ..ueeiiireeiieiriieieereesssieeesesreessssseesseseesssareeessans 781

22.6.5 D/A Conversion CharaCteristiCS.......coovnviirerieerereseseseeeeseese e see s e eee e seesee e 782
22,7  Operational TiMING......ccoirieirereeire ettt st se e b e e b st seebesbeseeneas 783
22.7.1 ClOCK TIHMING ..c.ecutitieeririenieiesieseee ettt st b e sb e 783
22.7.2 Control SIgNal TIMING ...c.cceiereeiiereee et 784
22.7.3 BUSTIMING ..ttt se e se st e s assssese e e e se s ssansesenas 785
22.7.4 TPC and 1/O POrt TIMING......coeuererueuirerieiererieienesieie st sesseseseeseseseeseeseeseses 789
22.7.5 Timer INpUt/OULPUL TIMING c.veveveiierieeie e sie et 789
22.7.6  SCI INPUL/OULPUL TIMING....eiteieererierieerieseeesieseeesiesessesiesessestesessessesessessesessessenens 790
ApPPeENdiX A INSEFUCLION SEL..........coiecieeeeecce e 791
AL INSFUCHION LISttt sttt 791
A2 Operation COOE MaPS......ccccierierierierieiereeseseste s e s eeese e testesresressessasaseseseessestesaeeneensensenes 806
A.3  Number of States Required for EXECULION. ........ccovviueeeciere v e 809
Appendix B Internal 1/O REQISLEIS.......ccooceieiveieeeeeeee e 818

B.1 AddressList
(H8/3062F-ZTAT R-Mask Version, H8/3062 Masked ROM Version,

H8/3061 Masked ROM Version, H8/3060 Masked ROM Version)............cccoeeveeveresrennn. 819
B.2 AddressList
(H8/3064F-ZTAT B-Mask Version, H8/3064 Masked ROM B-Mask Version).............. 829

B.3 AddressList
(H8/3062F-ZTAT B-Mask Version, H8/3062 Masked ROM B-Mask Version,
H8/3061 Masked ROM B-Mask Version, and H8/3060 Masked ROM B-Mask Version) 839

B4 FUNCHIONS ...ttt bbbt e e et b et nb e b 849
Appendix C 1/O Port BIOCK DIaQrams.........c.ccceecveieeeereeiieieses e 919
C.1  POrt 1 BIOCK DIiagram ....cc.ccveuiieieiisiesieeeseseetese s esie s steseesestesaesessesaesessesassesseseesessessanens 919
C.2  POrt 2 BIOCK DIiagram .....c.ccceuevieieieiiesieieseseeese s st este e stesaesestesaesessesaenesseseesessessnnens 920
C.3  POrt 3BIOCK DIagram .......ccceuiiiieiiriesieie sttt see et sae et sae e besae e besaenesseseenens 921
(O o T4 8 2] oo [ - =1 P S 922
(O I =0T AL =] oo [ BT o =1 S 923
C.6  POrt 6 BIOCK DIiGgQraImS......cceiuieuereeieeesiesiestesesseeseeseeteseestessessesseesssseseessesnessessesnssnsessnnses 924
C.7  POrt 7 BlOCK DIiGgQraIMS......cceiuieierieeieieesiestestesiesseesaesaesiesaes e ssessesseessssessessessessessssnsensessenses 929
C.8  POrt 8 BIOCK DIiagramS.......cceiueieiiriiietesiereeiesie sttt st sttt et e e b e e sbeseeneas 930
C.9  POrt 9 BIOCK DIiagramS........cceruerieuerienieterieseeiesie st sttt st et e b e e sbeseeneas 934
C.10 Port A BIOCK DIBOIAIMS.....c.coueiiieeiirierieeerieseeiesie st sttt st st e b e sbeseeneas 940
C.11 Port B BIOCK DIi@QIamMS.......cceiuerieiirienietesieseeiesie st st sttt st et e b see e sbeseeneas 943

Rev. 6.00 Mar 18, 2005 page xxvi of xlviii

RENESAS



APPENCIX D PIN SEALES.........cvvririicericeieessi st sessseees 949

D.1 Port StateSin EaQCh MOCE...........ooiiieiieececese st 949
D.2  PiNSAES A RESEL........covviieiieiiecieeies sttt 954
Appendix E Timing of Transition to and Recovery from Hardware
StANADY MOGE.........cooie e 958
Appendix F Product Code LINEUP.......cc.cociecicieceeeeeeee e 959
Appendix G Package DIMENSIONS.........cc.coceieieieeieeeeee e 961
Appendix H Comparison of H8/300H Series Product Specifications................. 964
H.1 Differences between H8/3067 and H8/3062 Group, H8/3048 Group,
H8/3007 and H8/3006, aNnd HB/3002...........cccrvereermeerreenessessessssssssesssssssssessesssnsssnsens 964

H.2 Comparison of Pin Functions of 100-Pin Package Products (FP-100B, TFP-100B)........ 967

Rev. 6.00 Mar 18, 2005 page xxvii of xlviii

RENESAS



Section 1 Overview

Figure 1.1 BIOCK DIBOIAIM.....ceitiieiisteeeieet ettt 7
Figure 1.2 Pin Arrangement of H8/3062F-ZTAT R-Mask Version,

H8/3062 Masked ROM Version, H8/3061 Masked ROM Version,

and H8/3060 Masked ROM Version (FP-100B or TFHP-100B Package,

L0 AT TSP 9
Figure1.3  Pin Arrangement of H8/3062F-ZTAT R-Mask Version,

H8/3062 Masked ROM Version, H8/3061 Masked ROM Version,

and H8/3060 Masked ROM Version (FP-100A Package, Top View)................. 10
Figure 1.4 Pin Arrangement of H8/3064F-ZTAT B-Mask Version,

H8/3062F-ZTAT B-Mask Version, H8/3064 Masked ROM B-Mask Version,

H8/3062 Masked ROM B-Mask Version, H8/3061 Masked ROM B-Mask Version,

and H8/3060 Masked ROM B-Mask Version (FP-100B or TFP-100B Package,

TOP VIBW) ettt st ettt 11
Figure 1.5 Pin Arrangement of H8/3064F-ZTAT B-Mask Version,

H8/3062F-ZTAT B-Mask Version, H8/3064 Masked ROM B-Mask Version,

H8/3062 Masked ROM B-Mask Version, H8/3061 Masked ROM B-Mask Version,

and H8/3060 Masked ROM B-Mask Version (FP-100A Package, Top View) ... 12
Figure1l.6  H8/3062F-ZTAT B-Mask Version, H8/3064F-ZTAT B-Mask Version,

and On-Chip Masked ROM B-Mask VErSIONS........cccveererieennieienenee e 26
Figure 1.7 Example of Board Pattern Providing for External Capacitor............ccccoeeevriveee 27
Section 2 CPU
Figure2.1  CPU Operating MOOES........ccuviiieiririeisisieeee sttt 31
Figure 2.2 L= 40Te) V1Y = o SRS 32
Figure 2.3 L1 W o S = 33
Figure 2.4 Usage of General REJISLEIS.......cccvevveieiisereceereesie e see e sae e e ens 34
Figure 2.5 S 7 35
Figure 2.6 General Register Data FOrMELS.........ccccceveeiereciereses s s 37
Figure 2.7 General Register Data FOrMELS........cc.eevirieiririeereseee e 38
Figure 2.8 MeMmMOry Data FOIMELS. .......ccveeeeeierie et 39
Figure 2.9 INSEFUCEION FOMMBLS......euectirieieterie et e neebe 52
Figure2.10 Memory-Indirect Branch Address Specification ..........ccvevvireneineneccnenieene 56
Figure 2.11  ProCeSSING STALES .....ceeeriiieiiriiieerierie sttt bbbt 60
Figure2.12  Classification of EXCEPtION SOUICES .........ceoviuirieiririeieesiesee st 61
Figure 2.13  SEae TraNSItiONS......cccceruiieiriiieietes et b 62
Figure2.14  Stack Structure after Exception Handling..........ccooeveieinineinenecneeeee e 63

Rev. 6.00 Mar 18, 2005 page xxviii of xIviii

RENESAS



Figure 2.15
Figure 2.16
Figure 2.17
Figure 2.18

On-Chip Memory ACCESS CYCIE......c.uiirieiririeeeere e 65
Pin States during On-Chip Memory Access (Address Update Mode 1)............... 66
Access Cycle for On-Chip Supporting ModUlES...........ccoeveneneneenenecsie s 66
Pin States during Access to On-Chip Supporting Modules...........ccovveeninieene. 67

Section 3 M CU Operating M odes

Figure 3.1

Figure 3.2
Figure 3.3

Figure 3.4

Section 4
Figure4.1
Figure 4.2
Figure4.3
Figure4.4
Figure 4.5
Figure 4.6
Figure 4.7

Section 5
Figure 5.1
Figure 5.2
Figure 5.3
Figure5.4
Figure 5.5
Figure 5.6
Figure 5.7
Figure 5.8

Section 6
Figure 6.1
Figure 6.2

Memory Map of H8/3062F-ZTAT R-Mask Version,
H8/3062F-ZTAT B-Mask Version, H8/3062 Masked ROM Version,

and H8/3062 Masked ROM B-Mask Version in Each Operating Mode.............. 79
Memory Map of H8/3061 Masked ROM Version and H8/3061 Masked ROM
B-Mask Version in Each Operating MOdE..........cocvvverinineenineisesisese s 81
Memory Map of H8/3060 Masked ROM Version and H8/3060 Masked ROM
B-Mask Version in Each Operating Mode...........cccoeverieieeenieeiese e 83
H8/3064F-ZTAT B-Mask Version and H8/3064 Masked ROM B-Mask Version
Memory Map in Each Operating Mode..........cccvevevevenereceeceesese s 85

Exception Handling

EXCEPLION SOUICES ..ottt 88
Reset Sequence (ModeS 1 and 3).......ccceereereriineniriieeeriesee e 91
Reset Sequence (ModeS2 and 4) .......c.coeveererieneeirieneeresee e 92
Reset Sequence (MOOE B) .......ooveeririiieiirieeeesieree e 93
Interrupt Sources and Number of INteImUPLS........coevvercinence e 94
Stack after Completion of Exception Handling ..........ccccovveneinineinincesesee 95
Operation When SPValue iSO ..o 97

Interrupt Controller

Interrupt Controller BIOCK Diagram.........coceveiiereinieneese e seeesie s 100
Block Diagram of Interrupts IRQp t0 IRQs.....ccvvvveieeirieieinieesesiseee e 111
Timing of Setting of IRQNF.........cooieiieree e 112
Process Up to Interrupt Acceptance When UE = L........ccovveeivinecnnnincneneeenes 117
Interrupt Masking State Transitions (EXample)........cccvcveeeceevievesesieseeseesesennens 119
Process Up to Interrupt Acceptance When UE = 0.......cccevveeeeeevese e, 120
Interrupt Exception Handling SEQUENCE.........coceveveveeeceeee e 121
Contention between Interrupt and Interrupt-Disabling Instruction...................... 123
Bus Controller
Block Diagram of BUS CONIOIEN .........c.oiirieiririeirinie s 126
Access AreaMap for Each Operating Mode.........cocooeevineieneneeneneeeesieneeiens 141

Rev. 6.00 Mar 18, 2005 page xxix of xlviii

RENESAS



Figure 6.3

Figure 6.3
Figure 6.3

Figure 6.4
Figure 6.5

Figure 6.6
Figure 6.7
Figure 6.8
Figure 6.9
Figure 6.10
Figure 6.11

Figure 6.12
Figure 6.13
Figure 6.14
Figure 6.15
Figure 6.16

Figure 6.17
Figure 6.18
Figure 6.19
Figure 6.20
Figure 6.21
Figure 6.22
Figure 6.23
Figure 6.24

Memory Map in 16-Mbyte Mode (H8/3062F-ZTAT R-Mask Version,
H8/3062F-ZTAT B-Mask Version, H8/3062 Masked ROM Version,
H8/3061 Masked ROM Version, H8/3062 Masked ROM B-Mask Version,

H8/3061 Masked ROM B-Mask Version) (1) .......cccceerreererirererenenesisienesise e 142
Memory Map in 16-Mbyte Mode (H8/3060 Masked ROM Version,

H8/3060 Masked ROM B-Mask Version) (2) .......ccceeerreenerereneresenesesenesiseseneens 143
Memory Map in 16-Mbyte Mode (H8/3064F-ZTAT B-Mask Version,

H8/3064 Masked ROM B-Mask Version) (3) .....ccceeerrerreniniereresenesieesesiee e 144
CSn Signal Output TiMiNG (N =010 7)....cueveeveereereeeeeeeeeeeseeseeseseseessesee s 147
Sample Address Output in Each Address Update Mode (Basic Bus Interface,
S = (S o= 1<) [OOSR 148
Example of Consecutive External Space Accesses in Address Update Mode 2.. 149
Access Sizes and Data Alignment Control (8-Bit ACCESSAIEd) ......cccovvvrvennne. 150
Access Sizes and Data Alignment Control (16-Bit ACCESSAI€d) ......cccvvvvreeenee. 151
Bus Control Signal Timing for 8-Bit, Three-State-Access Area.........covevennee. 153
Bus Control Signal Timing for 8-Bit, Two-State-ACCESS Ar€a......cccoovevvceeivennns 154
Bus Control Signal Timing for 16-Bit, Three-State-Access Area (1)

(Byte ACCesS O EVEN AQAIESS) ......oeeueriiieiriirieeeerieee e 155
Bus Control Signal Timing for 16-Bit, Three-State-Access Area (2)

(Byte AcCesSt0 Odd AdArESS)........uvueerierieirierieeeiesiesee st 156
Bus Control Signal Timing for 16-Bit, Three-State-Access Area (3)

(VWOI ACCESS) ...ttt ettt ettt ettt s et 157
Bus Control Signal Timing for 16-Bit, Two-State-Access Area (1)

(Byte ACCeSS O EVEN AQAIESS) ......ceeueriiieiirienieeeiesteee et 158
Bus Control Signal Timing for 16-Bit, Two-State-Access Area (2)

(Byte AcCessSto Odd AAIESS)........ovueeririeiririieeisiesee s saens 159
Bus Control Signal Timing for 16-Bit, Two-State-Access Area (3)

(VWOID ACCESS) ...ttt ettt sttt e ese et s s et se st aeneenensenes 160
Example of Wait State INSertion TimiNg .....cceoveereenieneeneneese e seeesie e 161
Example of Idle Cycle Operation (ICISL=1) ....cccccecvvererierenenernneeeseeseeseeseens 162
Example of Idle Cycle Operation (ICISO = 1) ....cccecvvererieeie e eeeeree e 163
Example of Idle Cycle Operation ..........cccceceeveveneiesesie e 164
Example of External Bus Master Operation .........cccccoeeeeceeveseneseseesieeseeseeseeenns 166
F NS I YV = I T 0T o 167
DDR WIE TIMING ..ttt 167
BRCR Wt TIMING....ecueitereeiertirieiriesiees sttt s 168

Section 7 1/0 Ports

Figure 7.1
Figure 7.2

POrt 1 Pin ConfigUIation.........cooreeirireeinireeesesieesie s 173
POrt 2 Pin ConfiQUIation...........ooeiiirieiniereeisieseeese et 176

Rev. 6.00 Mar 18, 2005 page xxx of xlviii

RENESAS



Figure 7.3
Figure 7.4
Figure 7.5
Figure 7.6
Figure 7.7
Figure 7.8
Figure 7.9
Figure 7.10
Figure7.11

POrt 3 Pin ConfigUIatioN.........cooreeiririeiriereeeseseeer e 180
POrt 4 Pin ConfigUIation.........cocoreiririeirireiseseeese st 182
POrt 5 Pin ConfigUration.........cccoreiririeirireseeese e 186
POrt 6 Pin ConfiQUIatioN...........ooeiiirieirireeiseseetst e 190
POrt 7 Pin ConfiQUIationN.........c.ooeirinieiniseeesieeesi e 194
POrt 8 Pin ConfiQUIatioN.........c.ooeiiirieirisieisieseest et 196
POrt 9 Pin ConfiQUIation.........c.ooeiiirieinirieiseseeesie e 201
Port A Pin CoNfigUralion ........cccoveieiiieinesieese e 207
Port B Pin ConfigUIation ..........ccoeuvirieininieiseseecsesieese s ssenesnas 219

Section 8 16-Bit Timer

Figure 8.1
Figure 8.2
Figure 8.3
Figure 8.4
Figure 8.5
Figure 8.6
Figure 8.7
Figure 8.8
Figure 8.9
Figure 8.10
Figure 8.11
Figure 8.12
Figure 8.13
Figure 8.14
Figure 8.15
Figure 8.16
Figure 8.17
Figure 8.18
Figure 8.19
Figure 8.20
Figure 8.21
Figure 8.22
Figure 8.23
Figure 8.24
Figure 8.25
Figure 8.26
Figure 8.27
Figure 8.28
Figure 8.29

16-bit timer Block Diagram (OVErall) ........ccccvvveininienereeee s 229
Block Diagram of ChannelsOand L........cccceeeeeeiennieniseeeereese e 230
Block Diagram of Channel 2.........ccoccv v 231
16TCNT Access Operation [CPU — 16TCNT (Word)] ...ccooevevvvvvvenereeeeieenn, 256
Accessto Timer Counter (CPU Reads 16TCNT, Word) .......cccccevevevvserceeiiennnns 256
Accessto Timer Counter H (CPU Writesto 16TCNTH, Upper Byte)................ 257
Accessto Timer Counter L (CPU Writesto 16TCNTL, Lower Byte) ................ 257
Accessto Timer Counter H (CPU Reads 16TCNTH, Upper Byte).........ccccoeeeee 257
Accessto Timer Counter L (CPU Reads 16TCNTL, Lower BYLe) .......ccoveeenene 258
16TCR Access (CPU WIItESTO 16TCRY) .....covvveeririieeerieieesiesee e 258
16TCR Access (CPU ReadS 16TCR) ......coueueririeeeiriee vt 259
Counter Setup Procedure (EXamMPIE) ........ccovirierrinieieresesees e 260
Free-Running Counter OPEration ...........c.ooeerereeereermeesieseeesee s seeeenes 261
Periodic CoUNtEr OPEIELION .......ccceueriireeierrereeeste et 262
Count Timing for Internal ClOCK SOUICES..........cuiueeiinieeseneeseseese s 262
Count Timing for External Clock Sources (when Both Edges are Detected) ...... 263
Setup Procedure for Waveform Output by Compare Match (Example).............. 263
Oand 1 Output (TOA =1, TOB = 0) ..everueuirerieererieiesirieesesieie e 264
Toggle Output (TOA =1, TOB = 0)...cceveeerieieiesieneee e sese st sese et sesseseenens 264
Output Compare OULPUE TIMING.....ceeeiereeeereereseseseseeeeseesesee e sresreseeseeseeses 265
Setup Procedure for Input Capture (EXample)........ocvvevveerieeienese e 266
Input Capture (EXAMPIE) ....c.cooveeeie e 266
Input Capture SIgNal TIMING ....cccccvieiieecierere e e 267
Setup Procedure for Synchronization (EXample)........cccovevviinninencccnene 268
Synchronization (EXamMPIE) ..o e 269
Setup Procedure for PIWM Mode (EXaMPIE)......c.coeveerineineneieesee s 270
PWM Mode (EXBMPIE 1).....couiiiieririiieierieeeiesteee e 271
PWM Mode (EXBMPIE 2).....ccviiiiriirieieiesieeeieseeee st 272
Setup Procedure for Phase Counting Mode (EXample) ........coccoevveneneicncnienenn 273

Rev. 6.00 Mar 18, 2005 page xxxi of xIviii

RENESAS



Figure 8.30
Figure 8.31
Figure 8.32
Figure 8.33
Figure 8.34
Figure 8.35
Figure 8.36
Figure 8.37
Figure 8.38
Figure 8.39
Figure 8.40
Figure 8.41
Figure 8.42
Figure 8.43

Figure 8.44

Operation in Phase Counting Mode (EXample) ........ccccvereininennieneneeseseee 274
Phase Difference, Overlap, and Pulse Width in Phase Counting Mode............... 274
Timing for Setting 16-Bit Timer Output Level by Writingto TOLR................... 275
Timing of Setting of IMFA and IMFB by Compare Match.............cccooevninnenene 276
Timing of Setting of IMFA and IMFB by Input Capture...........c.ccceovnennenienene 277
Timing Of SEtting Of OV F......cociiieiieeeere e 278
Timing of Clearing of StatUS FlagS. .......cccovreririneieieeee e 278
Contention between 16TCNT Write and Clear.........ccoovvvvvereieseneiesesieesesiees 280
Contention between 16TCNT Word Write and Increment...........ccoccecvveeenvniennn 281
Contention between 16TCNT Byte Write and Increment...........cccocvvvveveneniennn 282
Contention between General Register Write and Compare Match...................... 283
Contention between 16TCNT Write and OVerflow........ccoceevcvvevncvsenciesenieenn 284
Contention between General Register Read and Input Capture............ccccveeeeneee. 285
Contention between Counter Clearing by Input Capture and Counter

TNCTEIMENT ...t b et se et e bt e st e e e e b sre s 286
Contention between General Register Write and Input Capture...........ccccceeveneee. 287

Section 9 8-Bit Timers

Figure 9.1
Figure 9.2
Figure 9.3
Figure9.4
Figure 9.5
Figure 9.6
Figure 9.7
Figure 9.8
Figure 9.9
Figure 9.10
Figure9.11
Figure 9.12
Figure 9.13
Figure 9.14
Figure 9.15
Figure 9.16
Figure 9.17
Figure 9.18
Figure 9.19
Figure 9.20
Figure 9.21

Block Diagram of 8-Bit Timer Unit (Two Channels: Group 0).........c.cccverveene. 295
8TCNT Access Operation (CPU Writesto 8TCNT, Word) .......cccoceveveeeerienienenn 309
8TCNT Access Operation (CPU Reads 8TCNT, Word) .......ccocoeevrerrierreienenes 309
8TCNTO Access Operation (CPU Writesto 8TCNTO, Upper Byte)................... 310
8TCNT1 Access Operation (CPU Writesto 8TCNT1, Lower Byte)................... 310
8TCNTO Access Operation (CPU Reads STCNTO, Upper Byte).......cccccevveeenee 310
8TCNT1 Access Operation (CPU Reads STCNT1, Lower Byte) .......c.ccoeceeneee 310
Count Timing for Internal CloCK INPUL..........cccoeieirineesese e 311
Count Timing for External Clock Input (Both-Edge Detection)...........ccccecvvenee. 312
Timing OF TIMEr OQUIPUL ..o st 312
Timing of Clear by Compare MaCh..........ccoeveiienniserese e 313
Timing of Clear by INPUL CaptUIE.........ooveiiereeisereee e 313
Timing of Input Capture INpUt SIgNal .........ccce e 314
CMF Flag Setting Timing when Compare Match OCCurs.........cccocvveveeeeeennnne, 314
CMPFB Flag Setting Timing when Input Capture OCCUrS..........ccovveveeeeeereeeenns 315
TimMiNG Of OV SELING ...cceiiieieceree e 315
Example Of PUISE OUIPUL ........ccoreeeririeirierieese e 321
Contention between 8TCNT Writeand Clear.........coevvereiriineneceseieeseseee 322
Contention between 8TCNT Write and INCrement .........ccoceeveeveneienenencnenienens 323
Contention between TCOR Write and Compare Match ..........cocccvevvereieninienene 324
Contention between TCOR Read and Input Capture..........cccoceveverereneienenieenn 325

Rev. 6.00 Mar 18, 2005 page xxxii of xlviii

RENESAS



Figure 9.22

Contention between Counter Clearing by Input Capture and Counter

1oL = 1101 | USSR 326
Figure9.23  Contention between TCOR Write and Input Capture...........ccccoereveneneienenieenns 327
Figure9.24  Contention between 8TCNT Byte Write and Increment in 16-Bit Count Mode . 328
Section 10 Programmable Timing Pattern Controller (TPC)
Figure 10.1  TPC BIOCK DI@Qram ........coeceruirieiriirieieesieieie sttt 334
Figure 10.2  TPC OULPUL OPEIaiON........eiveerriieririiieesiesieeseesieessesse e sse st e ssessesessessesessessenenns 350
Figure 10.3  Timing of Transfer of Next Data Register Contents and Output (Example) ....... 351
Figure 10.4  Setup Procedure for Norma TPC Output (EXample) ......cccveevrenieieneneiesenieenns 352
Figure 10.5 Norma TPC Output Example (Five-Phase Pulse OULPUL).........ccoevervrierieeniennn 353
Figure 10.6  Setup Procedure for Non-Overlapping TPC Output (Exampl€) ........ccccccvereenee 354
Figure 10.7 Non-Overlapping TPC Output Example (Four-Phase Complementary

Non-Overlapping PUISE OULPUL) ......ccevveeieeeeieriese et eeeesee e e eae e 355
Figure 10.8  TPC Output Triggering by Input Capture (EXample) .......ccccecevvrevvvvrerieeieennens 356
Figure 10.9  Non-Overlapping TPC OULPUL........ccceieieriericierese e e sres e eeesee e e sre e seeseeneens 357
Figure 10.10 Non-Overlapping Operation and NDR Write Timing ........cccccvevevnenernenieenn 358
Section 11 Watchdog Timer
Figure11.1  WDT BIOCK DiagramM.......ccceoiiirieiririeinesieeee et s 360
Figure11.2 Format of Data Written to TCNT and TCSR......ccooiiirinirerieeese e 366
Figure11.3  Format of Data Written to RSTCSR......c.ooiiiiirieerieee e 366
Figure11.4 Operation in Watchdog Timer MOOE..........ccvireririeriieinieeesee e 368
Figure 11.5  Interval Timer OPEralioN ........ccoueeeeirierieirieieesies ettt 368
Figure11.6  Timing of Setting Of OV F........cccooiiiiieiieeee e 369
Figure11.7  Timing of Setting of WRST Bit and Internal ReSet..........ccoocevvvvneinivneiireniens 370
Figure 11.8  Contention between TCNT Write and COUNt UP .....ccevvvviereeienienieiesenie e 371
Section 12 Serial Communication Interface
Figure 12.1  SCI BIOCK DIi@Qram.....c.ccviueiririeiriesieisisiesesesieee et ste s ste s e sse s e ssesseseees 375
Figure12.2  Data Format in Asynchronous Communication

(Example: 8-Bit Data with Parity and 2 Stop BitS)........cceceevveveinve v, 406
Figure 12.3  Phase Relationship between Output Clock and Serial Data

(ASYNChIrONOUS MOGE) .....ccceiueceieeeiesie ettt st sre e 408
Figure12.4  Sample Flowchart for SCI Initialization..........c.cccceeviininineineneseeee e 409
Figure12.5 Sample Flowchart for Transmitting Serial Data...........ccccveveeeneneinenereneneens 410
Figure12.6  Example of SCI Transmit Operation in Asynchronous Mode

(8-Bit Datawith Parity and One SIOP Bit) .......ccoverirrnirenereesenees 411
Figure12.7  Sample Flowchart for Receiving Serial Data...........coceoveeevenieiinenieienenecreseee 412
Figure12.8 Example of SCI Receive Operation (8-Bit Data with Parity and One Stop Bit).. 415

Rev. 6.00 Mar 18, 2005 page xxxiii of xviii

RENESAS



Figure 12.9

Figure 12.10
Figure 12.11

Figure 12.12
Figure 12.13

Figure 12.14
Figure 12.15
Figure 12.16
Figure 12.17
Figure 12.18
Figure 12.19
Figure 12.20
Figure 12.21
Figure 12.22
Figure 12.23
Figure 12.24

Example of Communication among Processors using Multiprocessor Format

Section 13 Smart Card Interface

Figure 13.1
Figure 13.2
Figure 13.3
Figure 13.4
Figure 13.5
Figure 13.6
Figure 13.7
Figure 13.8
Figure 13.9
Figure 13.10
Figure 13.11
Figure 13.12
Figure 13.13

Section 14 A/D Converter

Figure 14.1
Figure 14.2
Figure 14.3

(Sending Data H'AA to ReCeiving ProCESSOr A) ....coecerverieereriiieesieseeesie e 416
Sample Flowchart for Transmitting Multiprocessor Serial Data..........ccccocevenee. 417
Example of SCI Transmit Operation (8-Bit Data with Multiprocessor Bit and

ONE SLOP BIiL) ..ttt 418
Sample Flowchart for Receiving Multiprocessor Serial Data............ccceeevvereenene 419
Example of SCI Receive Operation (8-Bit Data with Multiprocessor Bit and

L@ 0TS (o] o I 11 ) OSSR 421
Data Format in Synchronous COmMMUNICALION..........cuveerereenereeeeseeeeeseeneens 422
Sample Flowchart for SCI Initialization .........ccccooveevvencienienecceeesee e 424
Sample Flowchart for Seria Transmitting.........ccccoevvereienieneiesienecesese e 425
Example of SCI Transmit OPEration ...........ccceceveieineninieneesesesee s 426
Sample Flowchart for Serial RECEIVING .....ccvvveeeiererie e 427
Example of SCI ReCEIVE OPEration.........cccveeeveereresiesesieeeeseesese e seeseeneeseeeees 429
Sample Flowchart for Simultaneous Serial Transmitting and Receiving ............ 430
Receive Data Sampling Timing in Asynchronous Mode...........ccocoovvieeveieeiiennns 433
Example of Synchronous TranSmiSSION.........ccveeeerinieerenieeseseeese s 434
Operation when Switching from SCK Pin Function to Port Pin Function........... 435
Operation when Switching from SCK Pin Function to Port Pin Function

(Example of Preventing LOW-Level OULPUL) ........ccvireirerieirenieresesesieees 436
Block Diagram of Smart Card INnterface.........covvevineinenencneeeseee s 438
Smart Card Interface Connection Diagram...........cocoeeerereneieneneiesese e 446
Smart Card Interface Data FOrMEL...........ccevririeininesesee e 447
Timing of TEND Hag SEttiNg ......cooeivvereiserieeseeee s 453
Sample Transmission Processing FIOWChart...........coeevivneneiecenecesese e 454
Relation Between Transmit Operation and Internal Registers........coovvvevivreene, 455
Timing of TEND Hag SEttiNg ......cooeevvereeserieesereee s 455
Sample Reception Processing FIOWChart.........cocovvverrieneneic e 456
Timing for FiXing COCK OULPUL ........cceeveriee et 457
Procedure for Stopping and Restarting the ClocK..........ccoovevevevevie v, 459
Receive Data Sampling Timing in Smart Card Interface Mode..........ccccceeveiuenene 460
Retransmission in SCl RECEIVE MOCE ..........ccvereereirereeeeee s 462
Retransmission in SCI Transmit MOE..........coveeereveniene e 462
A/D Converter BIOCK DIiagraim........ccoceeeererieeneneeene st 466
A/D Data Register Access Operation (Reading HAA4D) .......cccoovvvineinennnens 474
Example of A/D Converter Operation (Single Mode, Channel 1 Selected) ........ 476

Rev. 6.00 Mar 18, 2005 page xxxiv of xlviii

RENESAS



Figure 14.4

Figure 14.5
Figure 14.6
Figure 14.7
Figure 14.8
Figure 14.9
Figure 14.10
Figure 14.11

Example of A/D Converter Operation (Scan Mode, Channels ANg to AN,

S = 1< ox <o ) TS 478
A/D CONVErSION TIMING ...covereeieriereeeseneeesie sttt s sbeseeneas 479
External Trigger INPUE TIMING......ccooireiririeineseeesiesee s 480
Example of Analog Input Protection CirCuit ..........c.coeererernerenseneeeseees 482
Analog Input Pin EQUIVAIENE CIFCUIT...........oveeiereeerereeeeie e 483
A/D Converter Accuracy Definitions (L) .......coceveeeeerereeeneneeseseeese e 4834
A/D Converter Accuracy DefinitionS (2)......coovveeeeieveneineneise e 484
Analog Input Circuit (EXaMPIE) .....cvveeeiiereise e 485

Section 15 D/A Converter

Figure 15.1
Figure 15.2

D/A Converter BIOCK DIiagraM .........cooueivirieisesieisiesieese e seeessesseessessneeses 488
Example of D/A Converter Operation..........ccccoceeevereeieeieesesesiesesreseeseeseeseenes 493

Section 16 RAM

Figure 16.1

Section 17
Figure17.1
Figure 17.2
Figure 17.3
Figure17.4
Figure 17.5
Figure 17.6
Figure 17.7
Figure 17.8
Figure 17.9
Figure 17.10
Figure 17.11
Figure 17.12
Figure17.13

Figure17.14
Figure 17.15
Figure 17.16
Figure 17.17
Figure 17.18

Figure 17.19
Figure 17.20

RAM BIOCK DI@gram.......ccviecieieesiesie e stese e sae ettt s e saesse s seesne e enaeneaneas 496

ROM [H8/3062F-ZTAT R-Mask Version, On-Chip Masked ROM Modelq]

Block Diagram of Flash MemOrY ... 501
Example of ROM Area/RAM Area Overlap .........ccovvereninenenienecneeeseseenes 510
[ T0To) 011V oo (= TR 513
User Program Mode (EXAMPIE) ..o 514
System Configuration When Using Boot MOde...........ccocveinininieinieeseeee 515
Boot Mode EXeCUtioN ProCEAUIE...........ciirieirireeiriesieeeeseeeeie e 516
Measurement of Low Period of Host’s Transmit Data...........ccccveeerereecenenienennes 517
RAM Areasin BOOt MOGE.........coeirieuininieiiririeense et 518
User Program Mode Execution Procedure (EXample) .........cccvovvvvrereneneninnnne 521
FLMCR Bit Settings and State TransitionS ..........cccvvveevienieeneneseseseseseseeseens 523
Program/Program-V erify Flowchart (32-byte Programming) ..........cccceevevrivenne. 525
Erase/Erase-Verify Flowchart (Single-Block Erasing) ........ccccvevveeevvneccneninene 527
Flash Memory State Transitions (Modes 5 and 7 (On-Chip ROM Enabled),

High Level Applied to FWE PiN) ....oovceeecce e 532
Example of RAM Overlap Operation.........cccueverereseseeseenesesesesvesseeseeseeseeens 534
Memory Map in PROM MOGE.........ccccoeiiiieieriese e 537
Power-On/Off Timing (BOOt MOGE) ..........coeeririeiririeireneeee s 541
Power-On/Off Timing (User Program MOdE) ..........ccveerererineninrenesesieeees 542
Mode Transition Timing (Example: Boot Mode — User Mode « User

Program MOGOE) .......ccoiuiiririiieie et 543
ROM Block Diagram (H8/3062 Masked ROM VErSioN) .........ccceerereeenerieneenes 544
Masked ROM Addresses and Data............cccvereeririineeiniieeseseeese s 545

Rev. 6.00 Mar 18, 2005 page xxxv of xlviii

RENESAS



Section 18 H8/3064 Internal Voltage Step-Down Verson ROM
[H8/3064F-ZTAT B-Mask Version, H8/3064 M asked ROM B-Mask Version]

Figure 18.1
Figure 18.2
Figure 18.3
Figure 18.4
Figure 18.5
Figure 18.6
Figure 18.7
Figure 18.8
Figure 18.9
Figure 18.10
Figure 18.11
Figure 18.12

Figure 18.13
Figure 18.14
Figure 18.15
Figure 18.16
Figure 18.17
Figure 18.18

Figure 18.19
Figure 18.20

Block Diagram of Flash MemOrY ... 550
Flash Memory Related State Transitions..........ccceevereeereneeerienieesieseeesieseeenes 561
Reading Overlap RAM Datain User Mode/User Program Mode...........cccceeuee.e. 564
Writing Overlap RAM Datain User Program Mode...........cccceveneenineienenieens 565
System Configuration When Using Boot MOde...........ccocveirinineienieeneeee 567
Boot Mode EXECULION ProCEAUNE...........coueueiririenirieieesiee st 568
RAM Areasin BOOt MOGE.........coeirieuininieiririeessie et 570
Example of User Program Mode Execution Procedure...........ccooeevvnieeenerinnenne, 573
FLMCRL1 Bit Settings and State TranSitionS .........ccovvveevinieeninescsesseseseeeens 575
Program/Program-V erify Flowchart (128-Byte Programming)..........cccceceveevieens 580
Erase/Erase-Verify Flowchart (Single-Block Erasing) ........ccccceveveevesesecveneennn. 582
Flash Memory State Transitions (When High Level is Applied to FWE Pin
inMode5 or 7 (On-Chip ROM Enabled))........cccocvvvvvnirieceiere e 586
Flowchart of Flash Memory Emulation in RAM .........cccvveeecevene e 587
Example of RAM Overlap Operation..........cccvereererieinenenieesieseeeseeseeese s 588
Memory Map in PROM MOUE...........coeirieiniieriiese e 591
Power-On/Off Timing (BOOt MOGE) ..........coeeririiririenerieere s 595
Power-On/Off Timing (User Program MOdE) ..........ccveererenenenienrenesesieenes 596
Mode Transition Timing (Example: Boot Mode — User Mode « User

Program MOOE) ........coiueieiirieiee et 597
ROM Block Diagram (H8/3064 Masked ROM B-Mask Version) ........c.ccoeeeeeeas 598
Masked ROM Addresses and Data............cccvereeririinieiniinieeseseeese s 599

Section 19 H8/3062 Internal Voltage Step-Down Version ROM
[H8/3062F-ZTAT B-Mask Version, Masked ROM B-Mask Versions
of H8/3062, H8/3061, and H8/3060]

Figure 19.1
Figure 19.2
Figure 19.3
Figure 19.4
Figure 19.5
Figure 19.6
Figure 19.7
Figure 19.8
Figure 19.9
Figure 19.10
Figure 19.11
Figure 19.12

Block Diagram of Flash MemOIY ... 604
Example of ROM Area/RAM Area OVErap .......ccvvveeveniieenineeseseese s 614
Flash Memory Related State TranSitionS.........cccceevevenieneseeieesese e 615
Reading Overlap RAM Datain User Mode/User Program Mode...........ccceeueee.. 618
Writing Overlap RAM Datain User Program Mode.........ccccccevevvvvnecieeiesiennens 619
System Configuration When Using Boot Mode..........cccceeerveeievesnneseeeeeees 621
Boot Mode EXECULION PrOCEAUIE............cceeeeierere e eeeeseese s e e 622
RAM Areasin BOOt MOUE.........cccoeierinere e 624
Example of User Program Mode Execution Procedure............coeeveneencnieenne, 627
FLMCRL1 Bit Settings and State TranSitions ..........coeeeevinieereneienenesesieeenes 629
Program/Program-V erify Flowchart (128-Byte Programming)..........cc.ceccveereeeens 634
Erase/Erase-Verify Flowchart (Single-Block Erasing) .........cccoeeeeevenccnenieenne, 636

Rev. 6.00 Mar 18, 2005 page xxxvi of xlviii

RENESAS



Figure 19.13

Figure 19.14
Figure 19.15
Figure 19.16
Figure 19.17
Figure 19.18

Figure 19.19
Figure 19.20

Figure 20.1
Figure 20.2
Figure 20.3
Figure 20.4
Figure 20.5
Figure 20.6
Figure 20.7

Section 21
Figure21.1
Figure 21.2
Figure 21.3

Section 22
Figure 22.1
Figure 22.2
Figure 22.3
Figure 22.4
Figure 22.5
Figure 22.6
Figure 22.7
Figure 22.8
Figure 22.9
Figure 22.10
Figure 22.11
Figure 22.12
Figure 22.13

Flash Memory State Transitions (When High Level is Applied to FWE Pin

inMode5 or 7 (On-Chip ROM Enabled))........cooeirineeninieineneeseseeeseseeenes 640
Example of RAM Overlap Operation..........cccvereererieenenieneeesesee s 641
Memory Map in PROM MOUE...........occiiiieirieirieeeenesee e 644
Power-On/Off Timing (BOOt MOGE) ..........coeoeririeiriirieireneiee e 648
Power-On/Off Timing (User Program MOdE) ..........ccoeeererenineriennenesieseeees 649
Mode Transition Timing (Example: Boot Mode — User Mode « User

Program MOE) .......ccoiiieiieieirieee et se s eens 650
ROM Block Diagram (H8/3062 Masked ROM B-Mask Version) ..........ccocevueeens 651
Masked ROM Addresses and Data..........coeuerereeeenerieerenieesieieesee s 652

Section 20 Clock Pulse Gener ator
Block Diagram of Clock Pulse GENEYator .........ccccevevevereeieieese e 656
Connection of Crystal Resonator (EXample) .......cccvvvieveeerieeieneseseseseeseeee s 656
Crystal Resonator Equivalent CirCUIL .........cceveieiesereeeesee e 657
Oscillator Circuit Block Board Design Precautions ...........c.coecevereseseeeeneennens 658
External Clock INput (EXAMPIES) ......ccveveriirieiriirieirierie e 659
External CloCK INPUE TIMING ...c.oiviiririeinerieeneseeese e 661
External Clock Output Settling Delay Timing........cooveevenennenenneneseseenes 662
Power-Down State
NMI Timing for Software Standby Mode (Example)..........cccvvreenincincneene, 675
Hardware Standby Mode TimiNg..........cceeereenereineneeseseeese e 678
Starting and Stopping of System Clock OULPUL..........cccevreieeenereereseereeee 680
Electrical Characteristics

Darlington Pair Drive Circuit (EXampPle).......ccocvverrirerinireeeesesesees s 692
SAMPIELED CIFCUIT ..vvveieeieiisieeeesiee sttt 693
L@ 011 o101 0= o ] ot | SRS 699
Darlington Pair Drive Circuit (EXampPle).......ccocvverrirerinineeereeesiee s 710
SAMPIE LED CIFCUIL ..oveieceiceeeee et st 711
(@10 14010 I =0 I @ {1 | 717
Darlington Pair Drive Circuit (EXaMPIE)......ccevvvererererieeresesesesreseeseeseeseenes 729
SAMPIE LED CIFCUIL ..oveieceeceeeeee ettt 730
OULPUL LOBA CIFCUIT.......coveeeeiriirieieriesieresie ettt 736
Darlington Pair Drive Circuit (EXample)........cocovevririinienineneeeseeesieees 745
SAMPIE LED CIFCUIT ...ttt 745
OULPUL LOBA CIFCUIT.......covieeeiriieeiiriesie et 751
Darlington Pair Drive Circuit (EXample)........cccvevririnieninenieeeseeesieens 758
SAMPIE LED CIICUIT ...ttt 759

Figure 22.14

Rev. 6.00 Mar 18, 2005 page xxxvii of xlviii

RENESAS



Figure 22.15 Output LOBA CiFCUIT.........coveiririeirierienesiee et 765
Figure22.16 Darlington Pair Drive Circuit (EXamMPle)........ccocureeirireininieireseresese e 774
Figure 22.17 SampPle LED CirCUIT ........coueiririieeerieieesteiee et 774
Figure 22.18 OUtPUL LOBA CIFCUIT.........eiveuiriirieieiirieeesieese et 780
Figure 22.19 Oscillator SEttling TIMING........coeoveiririeirieieeriee e 783
Figure 22.20 ReSEt INPUL TIMING ..c.veuertiriiieiirieeeesieeeie st 784
Figure 22.21 ReSet OULPUL TIMING.....couerteieireeieierieieiesieeee st 784
Figure 22.22  Interrupt INPUL TIMING ...c.oiveieiriiieisieieeseie s ees 785
Figure 22.23 BasiC BUS CyCle: TWO-State ACCESS.....cceiiierieisiesieeeiesiesese e see e se e e ste e ees 786
Figure 22.24 Basic Bus Cycle: Three-State ACCESS......cccvvvrieieerinieire e 787
Figure 22.25 Basic Bus Cycle: Three-State Access with One Wait State.........ccocveevecvvvnieneen 788
Figure 22.26 BUS-RE€aSe MOUE TIMING ....ovviviieiriiieisiiiee ettt 788
Figure 22.27 TPC and I/O Port INpUt/OULPUL TIMING......ccceierereieseseeieeieseese e seeeeseeeeseens 789
Figure 22.28 Timer INPU/OULPUL TIMING ...c.eeiveieirieiesecieeeeie e e e e e see e eeeesnens 789
Figure 22.29 Timer External Clock INPUt TiMiNG.......ccveeeeeeiererieieseseeieesiesee e se e seeseeseens 790
Figure 22.30 SCI INput CIOCK TiMING ..veeueeeeiesiesiesieseeeeieeseesee e se e s e seeaesees e e sre e eseneeseens 790
Figure 22.31 SCI Input/Output Timing in Synchronous Mode............ccoevvinenrieneneicnenieenne 790
Appendix C 1/0O Port Block Diagrams

FigureC.1  Port 1 Block Diagram (PiNS PLyt0 PLy)...ccciueeiinieiriiieeriesieesieie e 919
Figure C.2  Port 2 Block Diagram (PiNS P25 10 P27)......ccueiiiieiiiiereiesee e 920
Figure C.3  Port 3 Block Diagram (PiNSP3pt0 P37)...c.ccueiiiiieiieieereeesieeese e 921
FigureC.4  Port 4 Block Diagram (PiNSPAgtO PA7) ..o 922
FigureC.5  Port 5 Block Diagram (PinSP5g t0 P5g3)......cueiriiiieiriiieesieieesiese e 923
Figure C.6 () Port 6 Block Diagram (PiN PBg).......c.coeiririeirieieesieieesieseee st 924
Figure C.6 (b) Port 6 BIock Diagram (PiN PBy)......ccccurveiiinieeriieeseieesiesie s 925
Figure C.6 (c) Port 6 Block Diagram (PiN PBy)......ccurveirinieeriieesiesieesie et 926
Figure C.6 (d) Port 6 Block Diagram (PiNSPB3 10 PBg).......c.ccuvvrieiiiirieisienieesesie e 927
Figure C.6 () Port 6 BIock Diagram (PiNPB7) ......ccvreiiiieeniie et 928
Figure C.7 (a) Port 7 Block Diagram (PINS P79 t0 P75).....ccevviieiieieesesieesese e 929
Figure C.7 (b) Port 7 Block Diagram (Pins P7g and P77) .....c.cccevviiiecireeceece e 929
Figure C.8 (@) Port 8 Block Diagram (Pin P8p)........cccccuereriieiereseieseseeieesesees e seesresesneesesnens 930
Figure C.8 (b) Port 8 Block Diagram (PinsP8; and P8y) .......cccevvveieieririeee e eeie s 931
Figure C.8 () Port 8 Block Diagram (Pin P83)........ccccccereeeeiiereseseseseeieeaesees e e sressesneeeesnens 932
Figure C.8 (d) Port 8 Block Diagram (PiN P8y).......ccceueiririririieerieieesiesee st 933
Figure C.9 () Port 9 Block Diagram (PiN POg).......couruririirieiriiieesieieesiesee st 934
Figure C.9 (b) Port 9 Block Diagram (PiN PO1) ..o e 935
Figure C.9 (c) Port 9 Block Diagram (PiN PO2).......coiiririieiiiieesieieesiesee e 936
Figure C.9 (d) Port 9 Block Diagram (PinN POs).......cccueriririririieesieieesiesee s 937
Figure C.9 (e) Port 9 Block Diagram (PiN POs)......ccceeeiririeirieieesieieesiesie st 938

Rev. 6.00 Mar 18, 2005 page xxxviii of xlviii

RENESAS



Figure C.9 (f) Port 9 Block Diagram (Pin PO5) ..o 939

Figure C.10 (a) Port A Block Diagram (Pins PAg and PA 1) ......ccvveinneiinncenseenesreeenees 940
Figure C.10 (b) Port A Block Diagram (Pins PA; and PAg) .......ccveeirnreenncenereeneseeesees 941
Figure C.10 (c) Port A Block Diagram (PiNS PA4 O PA7) ..o 942
Figure C.11 (a) Port B Block Diagram (PinsPBg and PBy).........cccccoeiviiciincincesesceees 943
Figure C.11 (b) Port B Block Diagram (PinsPB;and PBg) ..o 944
Figure C.11 (c) Port B Block Diagram (PiNPBy) ......ccoceviiiiiieeseereeesee e 945
Figure C.11 (d) Port B Block Diagram (Pin PBs) ......ccccvirieirinieieseiecsiesieesesie e 946
Figure C.11 (e) Port B Block Diagram (Pin PBg) ......cccccuvirieirinieieneiecsesieesesie e 947
Figure C.11 (f) Port B Block Diagram (PiNPB7) ......cceviiieirieeseeesese e 948

Appendix D Pin States

Figure D.1  Reset during Memory Access (Modes 1 and 2).......cccceveveveeeeieesnseesieneeieennens 954
FigureD.2  Reset during Memory Access (Modes3and 4).......ceeceveveveeeeieeseseeseseeieennens 955
Figure D.3  Reset during Memory Access (MOAE D) .....ccvveeiieeieerere e 956
Figure D.4  Reset during Operation (ModeS6 and 7) .........ccceeeeverenieniesesieesese e eseeeeneens 957

Appendix G Package Dimensions

Figure G.1  Package Dimensions (FP-100B) ........ccccooureiririerinenieisesie et 961
Figure G.2  Package Dimensions (TFP-100B) ........ccccoerririeririenieinesiesese s 962
Figure G.3  Package Dimensions (FP-100A) ...t 963

Rev. 6.00 Mar 18, 2005 page xxxix of xlviii

RENESAS



Tables

Section 1 Overview

Table1.1
Table1.2
Table1.3
Table1.4
Table1.5

Table 1.6

Section 2
Table2.1
Table2.2
Table2.3
Table2.4
Table2.5
Table 2.6
Table2.7
Table2.8
Table2.9
Table2.10
Table2.11
Table2.12
Table2.13
Table2.14

CPU

FEBLUIES......ccveeeeee e e e s 2
Comparison of H8/3062 Group Pin Arrangements.........cccceeeeeereresesenesesenenns 8
PN FUNCHIONS ...t 13
Pin Assignments in Each Mode (FP-100B or TFP-100B, FP-100A) ........c..c...... 18
Differences between H8/3062F-ZTAT R-Mask Version and On-Chip Masked

ROM VEISIONS....c.eiuiuiirieiirinietsietee sttt s b e bbbt e b seenene 22
Differencesin H8/3062F-ZTAT R-Mask Version, H8/3062F-ZTAT B-Mask
Version, and H8/3064F-ZTAT B-Mask Version Markings.........ccccevvveercveiennnns 24
INSErUCtion ClasSifiCaiON.......ccecveierisese e e 40
Instructions and Addressing MOGES..........coecererrinieneneeene e 41
Data Transfer INSTUCLIONS ........cevverereiesereeeseese e neenes 43
Arithmetic Operation INSIUCHIONS .......c.coiiiiriieneeere e 44
Logic Operation INSIFUCLIONS ........cuiireeiririeinereeesie s 46
St INSIFUCLIONS.... et 46
Bit Manipulation INSITUCLIONS.........coiiieiriiieirieeesiesee s 47
Branching INSIMUCLIONS..........ceiiieiiicreeeseeee s 49
System Control INSITUCLIONS........c.cvuirieeririeieerieee e 50
Block Transfer INSIrUCLION..........coeiiieiieieirinese e 51
AdAressing MOUES........c.oiiiieiriisieeee ettt st see et seeneereseaneas 54
Absolute Address ACCESS RANGES.........cuverirerinieire e sttt seenens 55
Effective ADdress CalCUlElioN ...........ccoreeeeerinenrieeire et 57
Exception Handling Types and Priority.........ccouvevineinieneene s 61

Section 3 M CU Operating M odes

Table3.1
Table3.2
Table3.3
Table3.4

Operating Mode SEIECHION .......c.eceeceerece e 69
L S0 1S = £ RS 70
Pin FUNCtioNS iN EACh MOGE.........covie i 76
AddressMapsin MOAE5.......co.oiiiicee e e 77

Section 4 Exception Handling

Table4.1
Table4.2

EXCeption TYPES and Priority ... 87
EXCEption VECtOr TaDIE........coiiieiiieceeeeee s 89

Rev. 6.00 Mar 18, 2005 page xl of xlviii

RENESAS



Section 5 Interrupt Controller

Table5.1
Table5.2
Table5.3
Table5.4
Table5.5

Section 6
Table6.1
Table 6.2
Table6.3
Table6.4
Table6.5

Section 7
Table7.1
Table7.2
Table7.3
Table7.4
Table7.5
Table7.6
Table7.7
Table7.8
Table7.9
Table7.10
Table7.11
Table7.12
Table 7.13
Table7.14
Table 7.15
Table 7.16
Table 7.17
Table 7.18
Table 7.19
Table7.20
Table7.21
Table7.22
Table7.23
Table7.24

INEEITUPL PINS ..ottt bbb 101
Interrupt Controller REGISIENS.......ccoi i 101
Interrupt Sources, Vector Addresses, and Priority........cc.oceceeeenenenienenceieeseneens 113
UE, |, and Ul Bit Settings and Interrupt Handling..........cocoeeveveinninecneene 116
INterrupt RESPONSE TIME......cuiiiiieietereeeete et 122
Bus Controller
BUS CONLrOIEr PINS....c.coueiiiieieetetre e 127
BUS CONtroll € REGISIEIS....c.couiiiieeeirieieie et 128
Bus Specifications for Each Area (Basic Bus INterface) .......ccoceeevvvvvvncniennne, 146
DataBuses Used and Valid SIrODES.........ccocerrieiinieeernen e 152
Pin StatesSin 1dl€ CYCIE....ocuviuiceeeeece e 164
I/O Ports
POt FUNCLIONS. ...ttt 169
POI L REGISIEIS.....cveiviieeerieee sttt bbb 174
POI 2 REGISLEIS.....cvieieetirteere et 177
Input Pull-Up Transistor STAeS (POt 2) ......ccceeveeererieeeenieneeeseseeesie e 179
POI 3 REGISIENS.....eeeieeertee bbb 180
POI 4 REGISLEIS.....cviiviietirieeeerie ettt 183
Input Pull-Up Transistor StAES (POt 4) ......cccooevveeeereneeereneeesieseeesie e 185
POI 5 REGISIENS.....ceeeieceerteee e 187
Input Pull-Up Transistor StAES (POt 5) ......cccevveeeeerieneeerieneeieseseeesie e 189
POI 6 REGISIENS. ...ttt 191
Port 6 Pin FUNCLions iN MOAES 110 5.....c.coveiiriiiiiecerieeees e 193
e A DL N Lo T 1= TS 195
POI 8 REGISLEIS.....ceiiiieceicieeeeste ettt a e st n e sens 196
Port 8 Pin FUNCLions iN MOAES 110 5.....c.coveuiriiiiiiecereeeeeees e 199
Port 8 Pin FUNCtions i MOdES 6 @Nd 7.........coveeerieieirinieneieees e 200
POIM O REGISLEIS......eeieie ettt st s sre e e e aesnenns 202
POt 9 PiN FUNCLIONS.......ccuiiiireieeieineeese e 204
o AN = o (= T 208
Port A Pin Functions (Modes 1, 2, 6, aNd 7).......cccceevererieeienese e 210
Port A Pin FUNCtions (ModeS 310 5) ....c.covreeiriririnirierereee s 212
Port A Pin FUNCLIONS (MOTES 110 7) ...evevviieiiriereeirienieee e 215
POI B REJISLENS......cviieiiitieeiirieseet sttt 220
Port B Pin FUNCLIONS (MOAES 110 5) ...cvvvviieiiriiriecricnieriereeee e 222
Port B Pin FUNCLiONS (MOdES 6 aNd 7).......cceeueriirieiriiriereneeereeee s 224

Rev. 6.00 Mar 18, 2005 page xli of xlviii

RENESAS



Section 8 16-Bit Timer

Table8.1 16-Dit tiMEr FUNCLIONS......ccceiieieiesese et sne s
Table8.2 B o1 o € 0= g T
Table 8.3 16-Dit tiMEr REJISIEIS ...t
Table8.4 PWM Output Pins and REJISIENS .......cccoiiiieiriieeiriesieese e
Table 8.5 Up/Down Counting CoNAitioNS...........ceririeirineeinenieesieseeesie e
Table 8.6 16-bit timer INTErTUPE SOUICES.......c.eivieeiiriiieiesiee et
Table8.7(d) 16-bit Timer Operating Modes (Channel 0) .........ccvvveerereinineeereeese s
Table8.7 (b) 16-bit Timer Operating Modes (Channel 1) ........cccvcvveeevivininienieeseeese s
Table8.7 (c) 16-bit Timer Operating Modes (Channel 2) .........ccvvveeeviveinenieereeesesns

Section 9 8-Bit Timers

Table9.1
Table 9.2
Table 9.3
Table9.4
Table 9.5
Table 9.6
Table9.7
Table 9.8

Section 10
Table 10.1
Table 10.2
Table 10.3

Section 11
Table11.1
Table11.2
Table11.3

Section 12
Table12.1
Table12.2
Table12.3
Table12.4
Table12.5
Table12.6
Table12.7
Table12.8

8-Bit TIMEN PiNS ..ottt
8-Bit TIMEr REGISLEIS ...eeveiee ettt s st e e e
Operation of Channels 0 and 1 when Bit ICE is Set to 1in 8TCSR1 Register....
Operation of Channels 2 and 3 when Bit ICE is Set to 1 in 8TCSR3 Register....
Types of 8-Bit Timer Interrupt Sources and Priority Order.........ccoceevveveeeceenne.
8-Bit Timer INEITUPL SOUICES........coveuiririeirerieere et
Timer OULPUL PrOMTY OFOES ..o
Internal Clock Switchover and 8TCNT Operation ..........ccocceeveveneeneneiesieneenens

Programmable Timing Pattern Controller (TPC)
TPC PINS....otitiieeete ettt bt b e
I O o 1 (£ 7SR
TPC Operating CONITIONS ......cc.eiueierieiereee et

Watchdog Timer
WUDT PNttt bbbttt bbb
WWDT REGISIEIS .ttt sie ettt sttt sttt be e sesbesaesesbesaeseebeseeneereseanens
Read Addresses of TCNT, TCSR, and RSTCSR........cccoverireiirninereeseseesee

Serial Communication I nterface

S O (=0T 1< £ S
Examples of Bit Rates and BRR Settings in Asynchronous Mode......................
Examples of Bit Rates and BRR Settingsin Synchronous Mode.......................
Maximum Bit Ratesfor Various Frequencies (Asynchronous Mode).................
Maximum Bit Rates with External Clock Input (Asynchronous Mode)..............
Maximum Bit Rates with External Clock Input (Synchronous Mode).................
SMR Settings and Serial Communication FOrmats...........ccovvverecenenenenenienens

Rev. 6.00 Mar 18, 2005 page xlii of xlviii

RENESAS



Table12.9

Table12.10
Table12.11
Table12.12
Table12.13

SMR and SCR Settings and SCI Clock Source Selection..........cccevvvevveeeneeneene 405
Serial Communication Formats (Asynchronous Mode) ..........cceeeeevenenereniennen 407
Receive Error CONAITIONS .........ceovevireienine e neeeas 414
SCIINEEITUPE SOUMCES ...ttt s 431
SSR Status Flags and Transfer of Receive Data..........ccoceveeeeieneneneneeciene 432

Section 13 Smart Card Interface

Table13.1
Table 13.2
Table 13.3
Table 13.4
Table 13.5
Table 13.6
Table 13.7
Table 13.8

Smart Card INterface PiNS........cociiieiiiieireese e 439
Smart Card INterface REGISIEIS......covveirieree e 439
Smart Card Interface Register SEtiNGS......coovvveeivineieresers e 448
n-Values of CKSL and CKSO SEtiNGS.......coevrireeirinieinenieese e seeesseseenaens 450
Bit Rates (bits/s) for Various BRR Settings (Whenn=10) ........c.cceceevrrrerernennas 450
BRR Settings for Typical Bit Rates (bits/s) (Whenn=0).......ccccceevrvvrvvrveecrernnnn. 451
Maximum Bit Rates for Various Freguencies (Smart Card Interface Mode) ...... 451
Smart Card Interface Mode Operating States and I nterrupt Sources................... 458

Section 14 A/D Converter

Table14.1
Table 14.2
Table 14.3
Table14.4
Table 14.5

Section 15
Table15.1
Table 15.2

Section 16
Table 16.1
Table 16.2

ATD CONVEITES PINS......iiiiiiiiieiesiesieese sttt st st st s sbe e 467
A/D CONVEITEr REJISLENS. ... .c.civirieiererieeetesie ettt s sbe e 468
Analog Input Channels and A/D Data Registers (ADDRA to ADDRD)............. 469
A/D Conversion Time (SINGIE MOTE)..........cceriieiriereeeseneeese e 480
ANAIOG INPUL PiN REEINGS.....c.ceveiiieeieiiereeiesieseee sttt 482

D/A Converter

D/A CONVEITEN PINS......ociiiiiieiiitireeeereeee et 489

D/A CONVEIEr REGISLEIS....c.ecviiiieetiriiieiisiesieesie et steesseseeee e ssesse e seessesessessenes 489
RAM

H8/3062 Group On-Chip RAM SpeCificationsS.........ccoevvvreeneneniseseeesenienes 495

System CONtrOl REGISIEN .....cvvvieeiriserese e e 497

Section 17 ROM [H8/3062F-ZTAT R-Mask Version, On-Chip Masked ROM Models|

Table17.1
Table17.2
Table17.3
Table17.4
Table17.5
Table17.6
Table17.7

Operating Modes and ROM..........ccceiiiiieceeeeie s sees e s 499
Flash MeMOIY PiNS.......ccociiicieecsese sttt sre s 502
Flash Memory REQISLES.........ooeiririiririeeetesieee s 502
Flash Memory Erase BIOCKS..........ooieririiiciricree s 508
RAM AT SEIIING ..ottt 509
On-Board Programming Mode SEttingS ........cccveererenieienineeseie e 512
System Clock Fregquencies for which Automatic Adjustment of MCU Bit Rate

ISPOSSIDIE ... e 517

Rev. 6.00 Mar 18, 2005 page xliii of xlviii

RENESAS



Table17.8 HardWare PrOtECIION .......cocveeeeieeeee ettt eeeee e e et e e e et e s sar e e s s s e e s sebeeessrseessarreeeeas 528
Table17.9 S0 Tz =] (01 = 011 TR 530
Table17.10 HB8/3062F-ZTAT R-Mask Version Socket Adapter Product Codes.................... 536

Section 18 HB8/3064 Internal Voltage Step-Down Version ROM
[H8/3064F-ZTAT B-Mask Version, H8/3064 Masked ROM B-Mask Version]

Table18.1  Operating Modes and ROM..........ccooiieiiinieininiesiesieeee e 547
Table18.2  Differencesfrom H8/3062F-ZTAT R-Mask Version and H8/3064F-ZTAT

12 Y =S Q= =T o T 548
Table18.3  Flash MemMOry PiNS........cocvceiiiieiiinieiseseese st nsenes 551
Table18.4  Flash Memory REQISLEIS.......ccuveiririeiriiiiee sttt saenes 551
Table185  Flash Memory Erase BIOCKS.........ccviieiiinieiriiesiesiee s 558
Table18.6  Fash Memory AreaDiVISIONS........cccccevereiirieieee e st e 559
Table18.7  On-Board Programming Mode SEttiNgS .......c.ccvvereviereneeiereee e e seeseeee s 566
Table18.8  System Clock Frequencies for which Automatic Adjustment of

H8/3064F-ZTAT B-mask version Bit Rate isPossible..........cccovevivicncnieenne, 569
Table18.9  Hardware PrOtECION ........ccveeere e 583
Table18.10  SOftware ProteCtion .........cccceeeerieiere i see ettt s 584
Table18.11 HB8/3064F-ZTAT B-Mask Version Socket Adapter Product Codes..................... 591

Section 19 H8/3062 Internal Voltage Step-Down Verson ROM
[H8/3062F-ZTAT B-Mask Version, Masked ROM B-Mask Versions
of H8/3062, H8/3061, and H8/3060]

Table19.1  Operating Modes and ROM.........cccoiieiiinieinineniesieeeeseeee s 601
Table19.2  Differencesfrom H8/3062F-ZTAT R-Mask Version and H8/3062F-ZTAT

12 Y =S Q= =T o T 602
Table19.3  Flash MemMOry PiNS........coieiiiieiiineisesieese st ssessenes 605
Table19.4  Flash Memory REQISLEIS.......ccoveiriiieiriiiieesiee st se s saenes 605
Table19.5  Flash Memory Erase BIOCKS.........ccvviiiiinieiriesiceesesie s 612
Table19.6  RAM Ar€a SEtiNG ....coeiiiieiiirieisesees et saenes 613
Table19.7  On-Board Programming Mode SEttiNgS .......c.cccvrereriereseeeereesesee e seeee s 620
Table19.8  System Clock Frequencies for which Automatic Adjustment of

H8/3062F-ZTAT B-Mask Version Bit Rateis Possible.........c.coeevvrecncninnenne, 623
Table19.9  Hardware ProteCtION .........ccocevirieirisecseries et 637
Table19.10  SOftware ProteCtion .........cccceeeereerere e eeesees ettt s 638
Table19.11 HB8/3062F-ZTAT B-Mask Version Socket Adapter Product Codes..................... 644

Section 20 Clock Pulse Generator
Table 20.1 (1) Damping RESISIANCE VAIUE........c.coiriiiiirie e 657
Table 20.1 (2) External CapaCitanCe VaAlUES..........coeeeeririeeriiieisieseesie e 657

Rev. 6.00 Mar 18, 2005 page xliv of xlviii

RENESAS



Table20.2  Crystal RESONAOr PalramELErS.........coivieiririeiresieesiesiees s 658
Table 20.3 (1) Clock Timing for On-Chip Flash Memory VErsions.........c.ccccvoveenenenenenienennes 660
Table 20.3 (2) Clock Timing for On-Chip Masked ROM VErSIONS..........cocecvereenenienesesienennes 661
Table20.4  Frequency DiViSION REGISIEN .......cociveiririiieiriieeesi et 663
Table20.5  Comparison of H8/3062 Group Operating Frequency Ranges..........cccccevvevveeene. 664
Section 21  Power-Down State

Table21.1  Power-Down State and Module Standby FUNCLiON........cccooeivirecnireeccee 666
Table21.2  CONrol REQISEN ......ciiieeiriiieiieie ettt nensenes 667
Table21.3  Clock Frequency and Waiting Time for Clock to Settle........ccoooveeviivecncninene, 674
Table21.4  @Pin Statein Various Operating StateS........cvvveeerenieeresieeseseesesessesesseseens 680
Section 22 Electrical Characteristics

Table22.1 Electrical Characteristics of H8/3062 Group Products.........ccccccvvevveeereccvesnene, 681
Table22.2  Absolute Maximum RENGS.......ccceveiirireeeeieere et 682
Table22.3  DC CharaCteristiCS (1) ...ocvieeeereereresiesiesieeeeseesesiesresseeaesaesses e saesreseesessessesseens 683
Table22.3  DC CharaCteriStiCS (2) ...coveveerereerirerieeristenereeseesieseseseesesesiesesessesesessesesessesesssseneses 686
Table22.3  DC CharaCteriStiCS (3) ..ueoeeeeerereerirerreererienereeseneseesereseesesesiesesessesesessesesessesessssenees 689
Table22.4  Permissible OUIPUL CUMENES.........oiiiieiriereeeresiesie e 692
Tabhle22.5  ClOCK TIMING...ciiiiririeirieriecrie et se e ens 694
Table22.6  Control SIgNal TIMING ....ccevueereriererere e 695
Table22.7  BUSTIMING .veieriieiieieiereeiee sttt ettt b e et b s bbbt bene s 696
Table22.8  Timing of On-Chip SUPPOrting MOAUIES...........coeiririeinirieenieeeeeeseee s 698
Table22.9  A/D Conversion CharaCteristiCs ........couririreeriinieiriisieesesieesee s 700
Table22.10 D/A Conversion CharaCteristiCs ........ooririreeeririeiriereeesiesieese s 702
Table22.11  Absolute MaxXimum RaliNGS.........ccuvirieiririeirinieisesieeseseeese s essessesessessenes 703
Table22.12 DC CharaCteristiCS (L) .ovivreeererieeriesieesiesieeseseeesse e ssesse s sse s sesessessenes 704
Table22.12 DC CharaCteristiCS (2) .ouvvreeeririeiriisieesesieeseseeeseseesee s sesessessenes 707
Table22.13  Permissible OUIPUL CUMENES.........oviirieiriireesesieesie e seens 710
Table22.14  ClIOCK TIMING ..ciiitiiririeieirieeeiesieeseseees e seees et seesessessesessessenessessensesessensnses 712
Table22.15 Control Signal TIMING ......cccveeeviieie e e e s 713
Table22.16  BUS TIMING ..cceeieiiieiesiertieeeeseese et e e aese e e st snesse e e e s e tesrestessesneenaeneeneenes 714
Table22.17 Timing of On-Chip Supporting MOAUIES...........cccccvvereneeierece e 716
Table22.18 A/D Conversion CharaCteristiCS .......couvirerrerreernreireeeesreesesee s es 718
Table22.19 D/A Conversion CharaCteristiCS.....ccoovrviirerieerere e seee e 720
Table22.20 Flash Memory CharaCteriSticS (1) ....veevereeerereeerenieese e 721
Table22.20 Flash Memory CharaCteriStiCS (2)......cvvereeririeerienieesiesieesesie s 723
Table22.21  Absolute MaXimum RaLINGS..........ccuvireirinieiriieesieseeese e 725
Table22.22 DC CharaCteriSliCS......ueovreeuriririeereeteesieteneseeseesie e seeseesesesaeseestesesessesesesseseses 726
Table22.23  Permissible OUIPUL CUMENES.........coiiiieiieieeriereesieseee s 729

Rev. 6.00 Mar 18, 2005 page xlv of xlviii

RENESAS



Table22.24
Table 22.25
Table 22.26
Table 22.27
Table 22.28
Table 22.29
Table 22.30
Table22.31
Table 22.32
Table 22.33
Table 22.34
Table 22.35
Table 22.36
Table 22.37
Table 22.38
Table 22.39
Table 22.40
Table 22.41
Table 22.42
Table 22.43
Table 22.44
Table 22.45
Table 22.46
Table 22.47
Table 22.48
Table 22.49
Table 22.50
Table 22.51
Table 22.52
Table 22.53
Table 22.54
Table 22.55
Table 22.56
Table 22.57
Table 22.58

Appendix A
TableA.1
TableA.2
TableA.2

ClOCK TIMING ..ttt sttt 731
Control SigNal TIMING .....coveeririeeeeee e 732
BUS TIMING .ttt ettt 733
Timing of On-Chip Supporting Modules..............ccceireinineneeee e 735
A/D Conversion CharaCteriStiCS .........ucerereiererenieerieseeesie st 737
D/A Conversion CharaCteristiCS ........couririeeirienieeriesieesie e 738
Flash Memory CharaCteliStiCS ........ooueererieiririeeeerieee e 739
Absolute MaxXimum RELINGS........coveeieiriiereee e 741
DO @ 0Pl o = 11 1 o TSR 742
Permissible OUEPUL CUMENES........coviiieiriiieiseseeese st seens 744
L0 Lo o: S I 21 oo SRS 746
Control Signal TIMING .....coeveiieieiree et 747
L1030 I T o R 748
Timing of On-Chip Supporting MOAUIES...........cccceveeerieee e 750
A/D Conversion CharaCteriStiCS ......ooeviireierienerieese s 752
D/A Conversion CharaCteristiCS ......ouuvririririneneiresese s 753
Absolute Maximum RELINGS........cccoiiiirirernereeeese e 754
DT ON O == 0 1= 11 (=S 755
Permissible OULPUL CUMTENTS........coiriiririeeeesereeere e 758
ClOCK TIMING ..ttt bbbt 760
Control SigNal TIMING .....coveeririeree e 761
BUS TIMING .ttt 762
Timing of On-Chip Supporting Modules..............ccceiieiniinerneee e 764
A/D Conversion CharaCteriStiCS .........evrereierererieesieseeresre st 766
D/A Conversion CharaCteristiCS ........oouuerieeiriinieiriesieesie s 767
Flash Memory CharaCteriStiCS ......cuvuriririiieiriieeisiesee s seens 768
Absolute MaxXimum RELINGS........coveiveireieriee e st 770
DO @ 0Pl o = 11 1 o TSRS 771
Permissible OUEPUL CUMENES........coviieeiriiieiseseeesie s seens 773
ClOCK TIMING ..ttt et se sttt ae e 775
Control Signal TIMING ...ccveeeeieieee et e e s 776
[0SR I T o RS 77
Timing of On-Chip Supporting MOAUIES...........ccccvveeeeieee e 779
A/D Conversion CharaCteriStiCS ......ovvvreieirereieese st 781
D/A Conversion CharaCleriStiCS ....vuueiirerieeerierene e seeee e e eeenee e nes 782
Instruction Set

TS (H o Lo 1= PR 793
Operation Code Ma (1) .....cervereeririeeresieere et 806
Operation Code Ma (2) .....c.crvireeeririeiresieise et 807

Rev. 6.00 Mar 18, 2005 page xlvi of xlviii

RENESAS



TableA.2
TableA.3
TableA.4

Appendix B
TableB.1

Appendix D
TableD.1

Appendix F
TableF.1

Appendix H
TableH.1

Operation Code Map (3) .....cerireeririeereriere et 808
NUmMber Of SAES P CYCIE....oeiiiieere s 810
Number of Cycles per INSIUCTION. .......coorviiririeireee s 811

Internal I/0O Registers

Comparison of H8/3062 Group Internal 1/O Register Specifications.................. 818
Pin States
POI SEBLES.....c ettt et bt e b st sb e e e e e 949

Product Code Lineup
HB/B0B2 GrOUP ......cueerereeteteieeeeeieseesesesesises bbb st se sttt b s se s e bebnas 959

Comparison of H8/300H Series Product Specifications
Pin Arrangement of Each Product (FP-100B, TFP-100B)........cccceevvevvreeeeneenn. 967

Rev. 6.00 Mar 18, 2005 page xlvii of xlviii

RENESAS



Rev. 6.00 Mar 18, 2005 page xlviii of xlviii

RENESAS



Section 1 Overview

Section 1l Overview

11 Overview

The H8/3062 Group is a series of microcontrollers (MCUs) that integrate system supporting
functions together with an H8/300H CPU core having an original Renesas architecture.

The H8/300H CPU has a 32-bit internal architecture with sixteen 16-bit general registers, and a
concise, optimized instruction set designed for speed. It can address a 16-Mbyte linear address
space. Itsinstruction set is upward-compatible at the object-code level with the H8/300 CPU,
enabling easy porting of software from the H8/300 Series.

The on-chip system supporting functions include ROM, RAM, a 16-bit timer, an 8-bit timer, a
programmable timing pattern controller (TPC), awatchdog timer (WDT), aserial communication
interface (SCI), an A/D converter, aD/A converter, 1/0O ports, and other facilities.

The 11 members of the H8/3062 Group are the H8/3062F-ZTAT R-mask version, H8/3062
(masked ROM version), H8/3061 (masked ROM version), H8/3060 (masked ROM version),
H8/3064F-ZTAT B-mask version, H8/3062F-ZTAT B-mask version, H8/3064 masked ROM B-
mask version, H8/3062 masked ROM B-mask version, H8/3061 masked ROM B-mask version,
and H8/3060 masked ROM B-mask version.

Seven MCU operating modes offer a choice of bus width and address space size. The modes
(modes 1 to 7) include two single-chip modes and five expanded modes.

In addition to its masked ROM versions, the H8/3062 Group has F-ZTAT™* versions with on-
chip flash memory that allows programs to be freely rewritten by the user. This version enables
users to respond quickly and flexibly to changing application specifications, growing production
volumes, and other conditions.

Table 1.1 summarizes the features of the H8/3062 Group.

Note: * F-ZTAT isatrademark of Renesas Technology Corp.
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Section 1 Overview

Tablel.1 Features

Feature Description

CPU Upward-compatible with the H8/300 CPU at the object-code level
General-register machine

e Sixteen 16-bit general registers
(also usable as sixteen 8-bit registers plus eight 16-bit registers, or as eight
32-bit registers)

High-speed operation

Maximum  Add/ Multiply/
clock rate  subtract divide
H8/3062F-ZTAT R-Mask version 20 MHz 100 ns 700 ns

H8/3062 (masked ROM version)

H8/3061 (masked ROM version)

H8/3060 (masked ROM version)

H8/3064F-ZTAT B-mask version 25 MHz 80 ns 560 ns
H8/3062F-ZTAT B-mask version

H8/3064 masked ROM B-mask version

H8/3062 masked ROM B-mask version

H8/3061 masked ROM B-mask version

H8/3060 masked ROM B-mask version

16-Mbyte address space

Instruction features

« 8/16/32-bit data transfer, arithmetic, and logic instructions

» Signed and unsigned multiply instructions (8 bits x 8 bits, 16 bits x 16 bhits)

* Signed and unsigned divide instructions (16 bits + 8 bits, 32 bits + 16 bits)

* Bit accumulator function

< Bit manipulation instructions with register-indirect specification of bit positions
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Feature Description

Memory ROM RAM
H8/3062F-ZTAT R-mask version 128 kbytes 4 kbytes
H8/3062F-ZTAT B-mask version
H8/3062 (masked ROM version)
H8/3062 masked ROM B-mask version
H8/3061 (masked ROM version) 96 kbytes 4 kbytes
H8/3061 masked ROM B-mask version
H8/3060 (masked ROM version) 64 kbytes 2 kbytes
H8/3060 masked ROM B-mask version
H8/3064F-ZTAT B-mask version 256 kbytes 8 kbytes
H8/3064 masked ROM B-mask version

Interrupt « Seven external interrupt pins: NMI, IRQy to IRQs

controller

e 27 internal interrupts

« Three selectable interrupt priority levels

Bus controller

« Address space can be partitioned into eight areas, with independent bus

specifications in each area

e Chip select output available for areas 0 to 7

8-bit access or 16-bit access selectable for each area
Two-state or three-state access selectable for each area
Selection of two wait modes

Number of program wait states selectable for each area
Bus arbitration function

Two address update modes

16-bit timer,
3 channels

Three 16-bit timer channels, capable of processing up to six pulse outputs or
six pulse inputs

16-hit timer counter (channels 0 to 2)

Two multiplexed output compare/input capture pins (channels 0 to 2)
Operation can be synchronized (channels 0 to 2)

PWM mode available (channels 0 to 2)

Phase counting mode available (channel 2)
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Feature Description

8-bit timer, .
4 channels

.

Programmable -«
timing pattern
controller (TPC)

8-bit up-counter (external event count capability)

Two time constant registers

Two channels can be connected

Maximum 16-bit pulse output, using 16-bit timer as time base

Up to four 4-bit pulse output groups (or one 16-bit group, or two 8-bit groups)

Non-overlap mode available

Watchdog « Internal reset signal can be generated by overflow
tlin;ﬁ;a\/r\]/jn' * Reset signal can be output externally (not available in on-chip flash memory
versions)
e Usable as an interval timer
Serial * Selection of asynchronous or synchronous mode

communication
interface (SCI),
2 channels

Full duplex: can transmit and receive simultaneously
On-chip baud-rate generator
Smart card interface extended functions added

A/D converter .

D/A converter .

1/0O ports .

Resolution: 10 bits

Eight channels, with selection of single or scan mode
Variable analog conversion voltage range
Sample-and-hold function

A/D conversion can be started by an external trigger or 8-bit timer compare-
match

Resolution: 8 bits

Two channels

D/A outputs can be sustained in software standby mode
70 input/output pins

9 input-only pins

Rev. 6.00 Mar 18, 2005 page 4 of 970

REJ09B0215-0600

RENESAS



Section 1 Overview

Feature Description
Operating Seven MCU operating modes
modes Address Address Initial Bus Max. Bus
Mode Space Pins Width Width
Mode 1 1 Mbyte Aig to Ag 8 bits 16 bits
Mode 2 1 Mbyte A to Ag 16 bits 16 bits
Mode 3 16 Mbytes Azs to Ao 8 hits 16 bits
Mode 4 16 Mbytes Az to Ag 16 bits 16 bits
Mode 5 16 Mbytes Azs to Ao 8 bits 16 bits
Mode 6 64 kbytes — — —
Mode 7 1 Mbyte — — —
¢ On-chip ROM is disabled in modes 1 to 4
¢ In the versions with on-chip flash memory, an on-board programming mode
is supported that allows flash memory to be programmed in modes 5 and 7.
Power-down e Sleep mode
state

¢ Software standby mode
« Hardware standby mode
¢ Module standby function

¢ Programmable system clock frequency division

Other features

¢ On-chip clock pulse generator

RENESAS
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Feature

Product lineup

Description
Product Type Model Package (Package Code)
H8/3062F-ZTAT 5V operation HD64F3062RF 100-pin QFP (FP-100B)
R-mask version HD64F3062RTE 100-pin TQFP (TFP-100B)
HD64F3062RFP 100-pin QFP (FP-100A)
3V operation HD64F3062RVF 100-pin QFP (FP-100B)
HD64F3062RVTE  100-pin TQFP (TFP-100B)
HD64F3062RVFP  100-pin QFP (FP-100A)
H8/3062 masked ROM 5V operation  HD6433062F 100-pin QFP (FP-100B)
version HD6433062TE 100-pin TQFP (TFP-100B)
HD6433062FP 100-pin QFP (FP-100A)
3V operation HD6433062VF 100-pin QFP (FP-100B)
HD6433062VTE 100-pin TQFP (TFP-100B)
HD6433062VFP 100-pin QFP (FP-100A)
H8/3061 masked ROM 5V operation =~ HD6433061F 100-pin QFP (FP-100B)
version HD6433061TE 100-pin TQFP (TFP-100B)
HD6433061FP 100-pin QFP (FP-100A)
3V operation HD6433061VF 100-pin QFP (FP-100B)
HD6433061VTE  100-pin TQFP (TFP-100B)
HD6433061VFP  100-pin QFP (FP-100A)
H8/3060 masked ROM 5V operation  HD6433060F 100-pin QFP (FP-100B)
version HD6433060TE 100-pin TQFP (TFP-100B)
HD6433060FP 100-pin QFP (FP-100A)
3V operation HD6433060VF 100-pin QFP (FP-100B)
HD6433060VTE 100-pin TQFP (TFP-100B)
HD6433060VFP 100-pin QFP (FP-100A)
H8/3064F-ZTAT 5V operation HD64F3064BF 100-pin QFP (FP-100B)
B-mask version HD64F3064BTE  100-pin TQFP (TFP-100B)
HD64F3064BFP 100-pin QFP (FP-100A)
H8/3064 masked ROM 5V operation  HD6433064BF 100-pin QFP (FP-100B)
B-mask version HD6433064BTE 100-pin TQFP (TFP-100B)
HD6433064BFP  100-pin QFP (FP-100A)
H8/3062F-ZTAT 5V operation HD64F3062BF 100-pin QFP (FP-100B)
B-mask version HD64F3062BTE 100-pin TQFP (TFP-100B)
HD64F3062BFP 100-pin QFP (FP-100A)
H8/3062 masked ROM 5V operation =~ HD6433062BF 100-pin QFP (FP-100B)
B-mask version HD6433062BTE 100-pin TQFP (TFP-100B)
HD6433062BFP 100-pin QFP (FP-100A)
H8/3061 masked ROM 5V operation = HD6433061BF 100-pin QFP (FP-100B)
B-mask version HD6433061BTE 100-pin TQFP (TFP-100B)
HD6433061BFP  100-pin QFP (FP-100A)
H8/3060 masked ROM 5V operation = HD6433060BF 100-pin QFP (FP-100B)
B-mask version HD6433060BTE 100-pin TQFP (TFP-100B)
HD6433060BFP 100-pin QFP (FP-100A)
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Section 1 Overview

12 Block Diagram

Figure 1.1 shows an internal block diagram.

B-mask version have a V¢, pin, and require the connection of an external capacitor.
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Notes: 1. Functions as RESO in the on-chip masked ROM versions, and as FWE in the on-chip flash memory versions.
2. The H8/3064F-ZTAT B-mask version, H8/3062F-ZTAT B-mask version, H8/3064 masked ROM B-mask version,
H8/3062 masked ROM B-mask version, H8/3061 masked ROM B-mask version, and H8/3060 masked ROM

Figure1.1 Block Diagram
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13

131

Pin Description

Pin Arrangement

The pin arrangement of the H8/3062 Group is shown in figures 1.2 to 1.5. Differencesin the
H8/3062 Group pin arrangements are shown in table 1.2. The H8/3064F-ZTAT B-mask version,
H8/3062F-ZTAT B-mask version, H8/3064 masked ROM B-mask version, H8/3062 masked
ROM B-mask version, H8/3061 masked ROM B-mask version, and H8/3060 masked ROM
B-mask version have aV ¢ pin. See section 1.5, Notes on H8/3064F-ZTAT B-Mask Version,
H8/3062F-ZTAT B-Mask Version, H8/3064 masked ROM B-mask version, H8/3062 masked
ROM B-mask version, H8/3061 masked ROM B-mask version, and H8/3060 masked ROM
B-mask version. Except for the differences shown in table 1.2, the pin arrangements are the same.

Tablel.2 Comparison of H8/3062 Group Pin Arrangements
H8/3062 H8/3061 H8/3060 H8/3064 H8/3062
Package Pin RHSI\;?;Z?(Z\'jleIgE Masked ROM | Masked ROM | Masked ROM F-ZTAT F-ZTAT
Number Version Version Version B-Mask Version|B-Mask Version
FP-100B 1 Vee Vee Vee Vee Ve Vee
(TFP-100B) 9, FWE RESO RESO RESO FWE FWE
FP-100A 3 Vee Vee Vee Vece Voo VoL
12 FWE RESO RESO RESO FWE FWE
H8/3064 H8/3062 H8/3061 H8/3060
Package Pin Masked ROM |Masked ROM |Masked ROM | Masked ROM
Number B-Mask B-Mask B-Mask B-Mask
Version Version Version Version
FP-100B 1 Voo Ve Ve Voo
(TFP-1008B) 10 RESO RESO RESO RESO
FP-100A 3 VCL Vc|_ VCL VCL
12 RESO RESO RESO RESO
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Note: * Functions as RESO in the on-chip masked ROM versions, and as FWE in the on-chip flash memory
versions.

Figure 1.2 Pin Arrangement of H8/3062F-ZTAT R-Mask Version,
H8/3062 M asked ROM Version, H8/3061 Masked ROM Version,
and H8/3060 Masked ROM Version
(FP-100B or TFP-100B Package, Top View)
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Note: * Functions as RESO in the on-chip masked ROM versions, and as FWE in the on-chip flash memory

versions.

Figure1.3 Pin Arrangement of H8/3062F-ZTAT R-Mask Version,

H8/3062 M asked ROM Version, H8/3061 M asked ROM
and H8/3060 Masked ROM Version
(FP-100A Package, Top View)

Version,
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Note: * An external capacitor must be connected to the V¢, pin.

Figure 1.4 Pin Arrangement of H8/3064F-ZTAT B-Mask Version,
H8/3062F-ZTAT B-Mask Version, H8/3064 Masked ROM B-Mask Version,
H8/3062 M asked ROM B-Mask Version, H8/3061 M asked ROM B-Mask Version,
and H8/3060 Masked ROM B-Mask Version
(FP-100B or TFP-100B Package, Top View)
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Note: * An external capacitor must be connected to the V¢, pin.

Figure 1.5 Pin Arrangement of H8/3064F-ZTAT B-Mask Version,
H8/3062F-ZTAT B-Mask Version, H8/3064 Masked ROM B-Mask Version,
H8/3062 M asked ROM B-Mask Version, H8/3061 Masked ROM B-Mask Version,

and H8/3060 Masked ROM B-Mask Version
(FP-100A Package, Top View)
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1.3.2 Pin Functions

Table 1.3 summarizes the pin functions. The H8/3064F-ZTAT B-mask version, H8/3062F-ZTAT
B-mask version, H8/3064 masked ROM B-mask version, H8/3062 masked ROM B-mask version,
H8/3061 masked ROM B-mask version, and H8/3060 masked ROM B-mask version have aV ¢,
pin, and require the connection of an external capacitor.

Table1l.3 Pin Functions

Type Symbol

Pin No.

FP-100B

TFP-100B FP-100A 1/O

Name and Function

Power Vee 1*! 35, 31,37, Input Power: For connection to the power supply.
68 70 Connect all Vcc pins to the system power
supply.

Vss 11, 22, 13,24, Input Ground: For connection to ground (0 V).

44, 57, 46, 59, Connect all Vss pins to the 0-V system power
65, 92 67, 94 supply.
Internal Ver 1*2 3*? Output Connect an external capacitor between this
step-down pin and GND (0 V). Do not connect to Vcc.
pin
Vau = 01yF
Clock XTAL 67 69 Input  For connection to a crystal resonator.
For examples of crystal resonator and
external
clock input, see section 20, Clock Pulse
Generator.

EXTAL 66 68 Input  For connection to a crystal resonator or input
of an external clock signal. For examples of
crystal resonator and external clock input, see
section 20, Clock Pulse Generator.

(0] 61 63 Output System clock: Supplies the system clock to

external devices.
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Pin No.
FP-100B
Type Symbol TFP-100B FP-100A 1/O Name and Function
Operating MD;to 75t073 77to75 Input Modes 2to O: For setting the operating
mode MDo mode, as follows. Inputs at these pins must
control not be changed during operation.
MD, MD; MDg Operating Mode
0 0 0 Setting prohibited
0 0 1 Mode 1
0 1 0 Mode 2
0 1 1 Mode 3
1 0 0 Mode 4
1 0 1 Mode 5
1 1 0 Mode 6
1 1 1 Mode 7
System RES 63 65 Input  Reset input: When driven low, this pin resets
control the chip. This pin must be driven low at
power-up.
RESO 10 12 Output Reset output (On-chip masked ROM

versions): Outputs the reset signal generated
by the watchdog timer to external devices.

FWE 10 12 Input  Write enable signal (On-chip flash memory
versions): Flash memory programming
control signal

STBY 62 64 Input  Standby: When driven low, this pin forces
a transition to hardware standby mode.

BREQ 59 61 Input  Bus request: Used by an external bus
master to request the bus right.

BACK 60 62 Output Bus request acknowledge: Indicates that
the bus has been granted to an external bus
master.

Interrupts  NMI 64 66 Input  Nonmaskable interrupt: Requests a

nonmaskable interrupt.

IRQsto 17, 16, 19,18, Input Interrupt request 5to 0: Maskable interrupt
IRQo 90to 87 92to 89 request pins

Address  Axpto A 97to 100, 99, 100, Output Address bus: Output address signals.
bus 56to45, 1,2,
43t0 36 58to 47,
45 to 38
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Pin No.
FP-100B
Type Symbol TFP-100B FP-100A /O Name and Function
Databus DjistoDy 34to23, 36to25, Input/ Data bus: Bidirectional data bus
21t018 23to 20 output
Bus CS;to  2to5, 4t07, Output Chip select: Select signals for areas 7 to 0.
control CSy 88t091 90to 93

AS 69 71 Output Address strobe: Goes low to indicate valid
address output on the address bus.

RD 70 72 Output Read: Goes low to indicate reading from the
external address space.

HWR 71 73 Output High write: Goes low to indicate writing to the
external address space; indicates valid data
on the upper data bus (D;5 to Dg).

LWR 72 74 Output Low write: Goes low to indicate writing to the
external address space; indicates valid data
on the lower data bus (D7 to Do).

WAIT 58 60 Input  Wait: Requests insertion of wait states in bus
cycles during access to the external address
space.

16-bit TCLKD 96t093 981095 Input Clock input Dto A: External clock inputs
timer to

TCLKA

TIOCA, 99, 97, 1, 99, Input/ Input capture/output compare A2 to AO:

to 95 97 output GRAZ2 to GRAO output compare or input

TIOCAq capture, or PWM output

TIOCB, 100, 98,962,100, Input/ Inputcapture/output compare B2 to BO:

to 98 output GRB2 to GRBO output compare or input

TIOCBy capture

8-bit timer TMOy, 2,4 4,6 Output Compare match output: Compare match

TMO; output pins

TMIO;, 3,5 57 Input/ Input capture input/compare match output:

TMIO; output Input capture input or compare match output
pins

TCLKD 96t093 98t095 Input Counter external clock input: These pins

to input an external clock to the counters.

TCLKA
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Pin No.
FP-100B
Type Symbol TFP-100B FP-100A 1/O Name and Function
Program- TPisto  9to 2, 11to 4, Output TPC output 15 to O: Pulse output
mable TPo 100to 93 2,1,
timing 100 to
pattern 95
controller
(TPC)
Serial TxDy, 13,12 15, 14 Output Transmit data (channels 0, 1): SCI data
communi- TxDg output
cation RxD1, 15, 14 17,16 Input Receive data (channels 0, 1): SCI data input
interface
RxDog
(SClI)
SCKy, 17, 16 19, 18 Input/  Serial clock (channels 0, 1): SCI clock
SCKop output input/output
A/D ANj7 to 85t078 87t080 Input Analog 7to 0: Analog input pins
converter ANp
ADTRG 90 92 Input  A/D conversion external trigger input:
External trigger input for starting A/D
conversion
D/A DA, DA, 85, 84 87,86  Output Analog output: Analog output from the
converter D/A converter
Analog AVcc 76 78 Input  Power supply pin for the A/D and D/A
power converters. Connect to the system power
supply supply when not using the A/D and D/A
converters.
AVss 86 88 Input  Ground pin for the A/D and D/A converters.
Connect to system ground (0 V).
VRrer 77 79 Input  Reference voltage input pin for the A/D and

D/A converters. Connect to the system power
supply when not using the A/D and
D/A converters.
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Pin No.
FP-100B
Type Symbol TFP-100B FP-100A /O Name and Function
/0 ports P1;to 431036 45t0 38 Input/ Port 1: Eight input/output pins. The direction
Pl output of each pin can be selected in the port 1 data
direction register (P1DDR).
P2; to 52t045 54to47 Input/ Port 2: Eight input/output pins. The direction
P2 output of each pin can be selected in the port 2 data
direction register (P2DDR).
P3;to 34t027 36t029 Input/ Port 3: Eight input/output pins. The direction
P30 output of each pin can be selected in the port 3 data
direction register (P3DDR).
P47 to 26t0 23, 28to 25, Input/ Port 4: Eight input/output pins. The direction
P4, 21to 18 23to 20 output of each pin can be selected in the port 4 data
direction register (P4DDR).
P5; to 56to 53 58to55 Input/ Port5: Four input/output pins. The direction
P50 output of each pin can be selected in the port 5 data
direction register (P5DDR).
P67 to 61, 63, Input/  Port 6: Eight input/output pins. The direction
P60 72t0 69, 74to 71, output of each pin can be selected in the port 6 data
60to 58 62 to 60 direction register (P6DDR).
P7;to 85t078 87t080 Input Port 7: Eightinput pins
P7o
P84 to 91to 87 93t089 Input/ Port 8: Five input/output pins. The direction of
P8 output each pin can be selected in the port 8 data
direction register (P8DDR).
P95 to 17t0 12 19to 14 Input/ Port 9: Six input/output pins. The direction of
P9 output each pin can be selected in the port 9 data
direction register (PO9DDR).
PA; to 100t0 93 2,1, Input/  Port A: Eight input/output pins. The direction
PA, 100to  output of each pin can be selected in the port A data
95 direction register (PADDR).
PB- to 9to 2 11to4 Input/ Port B: Eight input/output pins. The direction
PBo output of each pin can be selected in the port B data
direction register (PBDDR).
Notes: 1. Inthe H8/3062F-ZTAT R-mask version, H8/3062 masked ROM version, H8/3061

masked ROM version, and H8/3060 masked ROM version

In the H8/3064F-ZTAT B-mask version, H8/3062F-ZTAT B-mask version, H8/3064
masked ROM B-mask version, H8/3062 masked ROM B-mask version, H8/3061
masked ROM B-mask version, and H8/3060 masked ROM B-mask version.
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133 Pin Assignmentsin Each Mode
Table 1.4 lists the pin assignments in each mode.

Tablel4 Pin Assignmentsin Each Mode (FP-100B or TFP-100B, FP-100A)

Pin No. Pin Name

FP-100B
TFP-100B FP-100A Mode 1 Mode 2 Mode 3 Mode 4 Mode 5 Mode 6

Mode 7

1 3 Vee (VCL)*A Vee (VCL)*4 Vce (VCL)*4 Vce (VCL)*4 Vee (VCL)*A Vee (VCL)*A Vee (VCL)*4

2 4 PBo/TPs/  PBo/TPs/  PBo/TPs/  PBo/TPs/  PBo/TPs/  PBo/TPs/  PBo/TPg/
TMOL/CS; TMOW/CS; TMOG/CS; TMOW/CS; TMOG/CS; TMOq TMO,

3 5 PBi/TPs/  PBi/TPy  PBy/TPy/  PBy/TPy/  PBy/TPy/  PBy/TPs/  PBi/TPy/
TMIOL/CSs TMIOL/CSs TMIOL/CSg TMIO/CSs TMIOL/CSs TMIO; TMIO;

4 6 PBo/TPi/ PBofTPiw/ PBy/TPi/ PBy/TPi/ PBy/TPi/ PBu/TPi/  PBo/TPyo/
TMO,/CSs TMO,/CSs TMO,/CSs TMO,/CSs TMO./CSs TMO, T™MO,

5 7 PBy/TPyy/ PBi/TPy/ PBy/TPy/ PBy/TPy/ PBy/TPu/ PBsy/TPy/ PBi/TPy/
TMIOS/CS,; TMIOS/CS, TMIOS/CS, TMIOs/CS, TMIOS/CS, TMIO; TMIO;

6 8 PBJTP1, PB4TPi, PB4JTP1, PBJTP1, PB4JTPi, PBJTP1,  PB4/TP:

7 9 PBs/TPis PBs/TP;s  PBs/TP;3  PBs/TPy;  PBs/TPi3;  PBs/TPi;  PBs/TPys

8 10 PBs/TPs PBg/TPy PBe/TPiy PBg/TPy  PBe/TPiy PB¢/TPu  PBg/TPy

9 11 PB;/TPis PB//TPis PB:#/TPis PB//TPys PBs/TPis PB//TPis  PBs/TPys

10 12 RESO/ RESO/ RESO/ RESO/ RESO/ RESO/ RESO/
FWE™? FWE™® FWE™® FWE™® FWE™"® FWE™? FWE™®

11 13 Vss ng Vgs Vgs Vss Vss VSS

12 14 P90/TXDO Pgo/TXDO PgolTXDo PgolTXDo Pgo/TXDo P90/TXDO Pgo/TXDO

13 15 PgllTXDl P91/TXD1 P91/TXD1 P91/TXD1 P91/TXD1 PgllTXDl P91/TXD1

14 16 szlRXDo P92/RXDO sz/RXDO sz/RXDO szlRXDo szlRXDo P92/RXDO

15 17 P93/RXD1 ng/RXDl P93/RXD1 P93/RXD1 P93/RXD1 P93/RXD1 ng/RXDl

16 18 P9,/SCKo/ P9, /SCKo/ P9, /SCKo/ P9, /SCKol P9, /SCKo/ P9, /SCKel P9, /SCKo/
IRQ4 IRQ4 IRQ,4 IRQ, IRQ,4 IRQ4 IRQ,

17 19 P95 /SCKy/ P9s/SCKi/ P9s/SCKy/ P9s/SCKy/ P9s/SCKy/ P9s/SCKy/ P9s/SCKy/
IRQs IRQs IRQs IRQs IRQs IRQs IRQs

18 20 P4o/Dy*t  P4y/De*?  P4giDo™t P4y/De*?  P4iDy"t P4, P4,

19 21 P4,/D,**  P4JD*?*  P4JD."'  P4JD*? P4JDY P4, P4,

20 22 P4,ID,*'  P4,/D,"?  P4,/D,*'  P4,/D,*?  P4,/D,"* P4, P4,

21 23 P43/D;*t  P44/Ds™?  P4s/D;"' P4y/Ds*? P44D;"t P4, P4,

22 24 Vss Vss Vss Vss Vss Vss Vss

23 25 P4,D,**  P4,4D,? P4JD,"* P44D,? P4JD,"t P4, P4,
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Pin No. Pin Name

FP-100B

TFP-100B FP-100A Mode 1 Mode 2 Mode 3 Mode 4 Mode 5 Mode 6 Mode 7
24 26 P4s/Ds*'  P4s/Ds™®  P4siDs™  P4s/Ds*?  P4s/Dst Pds P4s
25 27 P4e/Ds™"  P4eiDe™®  P4e/Dg™t  P4e/Ds?  P4elDe™t P4 P4,
26 28 P4;/D;"Y  P4;D;**  P4,/D;"'  P4,D;*?  P4/D;"t P4, P4,
27 29 Ds Ds Ds Ds Ds P3, P3,
28 30 Do Do Do Do Do P3, P3,
29 31 D1o Do Do Do D1o P3, P3;
30 32 Dy D11 Dy Dy Dy P3, P3,
31 33 D1, D1, D1, D1, D1, P3, P3,
32 34 Dys Dis Dys Dys Dus P3s P35
33 35 D1 D4 D14 D14 D1 P35 P3s
34 36 D1s Dis D1s D1s D1s P3; P3;
35 37 Vee Ve Vee Vee Vee Vee Vee
36 38 Ao Ao Ao Ao P1o/Ao P1, Pl,
37 39 AL A A A P1./A P1, P1,
38 40 A A A A PL,/A, P1, P1,
39 41 As As As As P1y/As P1, Pl,
40 42 A, A A A PL./A, P1, P1,
41 43 As As As As P1s/As Pls Pls
42 44 As As As As P1s/As Pls Pls
43 45 A A A A P1,/A; P1; P1,
44 46 VSS VSS VSS VSS VSS VSS VSS
45 47 Ag As As As P2/Ag P2, P2,
46 48 Ao As As As P24/As P2, P2,
47 49 Aso Aso Aso Aso P2,/A10 P2, P2,
48 50 Aw Aw A A P2/A1; P2, P2,
49 51 A, A, A A P24/A, P2, P2,
50 52 Ass Aus Aus Aus P2s/Ays P25 P2s
51 53 A A Aw Aw P2s/As P2 P2s
52 54 Ass Ass Ass Ass P27/Ass P2; P2,
53 55 Ass Ass Ass Ass PS5o/Ass PS5, P50
54 56 Ay A Az A P5./A17 P5, P5,
55 57 Ag Asg Asg Asg P55/A18 P5; P5;
56 58 Ase Ase Aso Ass P54/Ass P5; P5;
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Pin No. Pin Name

FP-100B

TFP-100B FP-100A Mode 1 Mode 2 Mode 3 Mode 4 Mode 5 Mode 6 Mode 7

57 59 Vss Vss Vss Vss Vss Vss Vss

58 60 P6,/WAIT P6,/WAIT P6/WAIT P6,/WAIT P6/WAIT P6, P6,

59 61 P6,/BREQ P6,/BREQ P6,/BREQ P6,/BREQ P6,/BREQ P86, P6;

60 62 P6,/BACK P6,/BACK P6,/BACK P6,/BACK P6,/BACK P6, P6,

61 63 (0] (0} (0] (0] P6:/¢ P6;/¢@ P6/¢

62 64 STBY STBY STBY STBY STBY STBY STBY

63 65 RES RES RES RES RES RES RES

64 66 NMI NMI NMI NMI NMI NMI NMI

65 67 Vss Vss Vss Vss Vss Vss Vss

66 68 EXTAL EXTAL EXTAL EXTAL EXTAL EXTAL EXTAL

67 69 XTAL XTAL XTAL XTAL XTAL XTAL XTAL

68 70 Vee Ve Vee Vee Vee Vee Vee

69 71 AS AS AS AS AS P63 P63

70 72 RD RD RD RD RD P6, P6,

71 73 HWR HWR HWR HWR HWR P65 P65

72 74 LWR LWR LWR LWR LWR P6; P6s

73 75 MDy MD, MD, MD, MD, MDy MD,

74 76 MD, MD, MD, MD; MD, MD, MD,

75 77 MD, MD, MD, MD, MD, MD, MD,

76 78 AVcce AVce AVce AVcce AVcc AVcce AVce

e 79 Vree Vrer VRer VRer Vree Vree Vrer

78 80 P70/ANy  P7o/AN,  P7JAN;  P70/ANy,  P7o/AN,  P74ANg  P70/AN,

79 81 P7.AN;  P74/AN;  P7J/AN;  P7)JAN;  P7J/AN;  P7/AN;  P7./AN;

80 82 P7.AN,  P7JAN,  P7.JAN;  P7JAN,  P7.AN;  PT7JAN;  P7,/AN,

81 83 P73/ANs  P7s/AN;  P7s/ANs  P73/AN;  P7s/AN;  P7s/AN;  P73/AN;

82 84 P74JAN,  P7,JAN,  P7JAN,  PT7JAN,  P7JAN,  PT7JAN,  P7,AN,

83 85 P7s/ANs  P7s/ANs  P7s/ANs  P75/ANs  P75/ANs  P7s/ANs  P7s/ANs

84 86 P76/ANg/DA P76/ANG/DA P74/AN/DA P75/ANg/DA P7s/AN/DA P7¢/ANg/DA P75/ANg/DA
0 0 0 0 0 0 0

85 87 P7:/AN7/DA P7,/AN7/DA P7:/AN;/DA P7,/AN7/DA P7-/AN;/DA P7:/AN,/DA P7,/AN7/DA
1 1 1 1 1 1 1

86 88 AVss AVss AVss AVss AVss AVss AVss

87 89 P8/IRQ, P8,/IRQ, P8y/IRQ, P8/IRQ, P8/IRQ, P8y/IRQ, P8yIRQ,

88 9% P8,/IRQ)/ P8/IRQ/ P8/IRQ/ P8/RQ/ P8/RQ/ P8/IRQ: P8/IRQ,

CS; CS; CS; CS; CS;
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Pin No. Pin Name
FP-100B
TFP-100B FP-100A Mode 1 Mode 2 Mode 3 Mode 4 Mode 5 Mode 6 Mode 7
89 91 P8,/IRQ,/ P8,/IRQ, P8,/IRQ, P8,/IRQ, P8,/IRQ,/ P8,/IRQ, P8,/IRQ;
CS, CS, CS, CS, CS,
90 92 P85/IRQy/ P8:/IRQs/ P8y/IRQy/ P8/IRQs/ P8s/IRQy P8:/IRQs/  P8s/IRQy/
CSy/ CSy/ CSy/ CSy/ CSy/ ADTRG ADTRG
ADTRG ADTRG ADTRG ADTRG ADTRG
91 93 P8,/CS, P8,/CS, P84JCS, P8,/CS, P8,JCS, P8, P8,
92 94 VSS VSS VSS VSS VSS VSS VSS
93 95 PAJTP  PA)TPy  PAJTPo  PAYTPy  PAJTPy  PAYTPy  PAGTPy/
TCLKA TCLKA TCLKA TCLKA TCLKA TCLKA TCLKA
94 96 PAJTPy  PAJTPy  PAJTP:  PAJTPi/  PAJTPY  PAJTPi  PA/TPY/
TCLKB TCLKB /ITCLKB  TCLKB TCLKB TCLKB TCLKB
95 97 PAJTP,  PATPy  PAJTP,  PAJTP.  PAJTP)  PAJTP.  PATP,/
TIOCA,/  TIOCA/  TIOCA,/  TIOCAJ/  TIOCA,/  TIOCAJ/  TIOCAy/
TCLKC TCLKC TCLKC TCLKC TCLKC TCLKC TCLKC
96 98 PAs/TPsl  PAs/TPsl  PAsJTPsl  PAs/TPs/  PASTPs/  PAs/TPs/  PASTPs/
TIOCBy/  TIOCBy/  TIOCBy  TIOCBy  TIOCBy/  TIOCBy  TIOCB/
TCLKD TCLKD TCLKD TCLKD TCLKD TCLKD TCLKD
97 99 PAJTP,  PAJTP,)  PAJTP,  PAJTPJ  PAJTPs  PAJTP)  PALTP,/
TIOCA, TIOCA, TIOCA/Az; TIOCA/Az TIOCA, /A3 TIOCA; TIOCA,
98 100 PAs/TPs/  PAs/TPs/  PAs/TPs/  PAs/TPs/  PAs/TPs/  PAs/TPs/  PAs/TPs/
TIOCB; TIOCB, TIOCBy/Az, TIOCB,/Az TIOCB,/A;; TIOCB, TIOCB,
99 1 PAsITPs/  PAs/TPs/  PAsJTPs/  PAs/TPs/  PAsTPs/  PAs/TPs/  PAsTP/
TIOCA, TIOCA; TIOCA,/A21 TIOCA/Az TIOCAL/Az; TIOCA, TIOCA;
100 2 PAJITP:  PAJTP. Ay Az PAJITP;/  PA;J/TP,  PAJTP;/
TIOCB, TIOCB, TIOCB,/Az TIOCB, TIOCB,
Notes: 1. In modes 1, 3, and 5 the P4, to P4; functions of pins P44/Do to P4;/D7 are selected after
a reset, but they can be changed by software.
2. In modes 2 and 4 the Dg to D7 functions of pins P4¢/Do to P4+/D; are selected after a
reset, but they can be changed by software.
3. Functions as RESO in the on-chip masked ROM versions, and as FWE in the on-chip
flash memory versions. Functions as the programming control signal in modes 5 and 7.
4. Functions as Vcc in the H8/3062F-ZTAT R-mask version, H8/3062 masked ROM

version, H8/3061 masked ROM version, and H8/3060 masked ROM version. In the
H8/3064F-ZTAT B-mask version, H8/3062F-ZTAT B-mask version, H8/3064 masked
ROM B-mask version, H8/3062 masked ROM B-mask version, H8/3061 masked ROM
B-mask version, and H8/3060 masked ROM B-mask version, this pin functions as V¢,.
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14 Notes on H8/3062F-ZTAT R-Mask Version

Points to be noted when using the H8/3062F-ZTAT R-mask version are given below.

14.1 Pin Arrangement

The H8/3062F-ZTAT R-mask version has the same pin arrangement as the H8/3062 masked ROM
version, H8/3061 masked ROM version, and H8/3060 masked ROM version. Except for the V¢,
pin, it also has the same pin arrangement as the H8/3062F-ZTAT B-mask version, H8/3064F-
ZTAT B-mask version, H8/3064 masked ROM B-mask version, H8/3062 masked ROM B-mask
version, H8/3061 masked ROM B-mask version, and H8/3060 masked ROM B-mask version.

1.4.2 Differences between H8/3062F-ZTAT R-Mask Version and H8/3064F-ZTAT
B-Mask Version

Table 1.5 shows the differences between the H8/3062F-ZTAT R-mask version and the on-chip
masked ROM versions.

Table1.5 Differences between H8/3062F-ZTAT R-Mask Version and On-Chip Masked

ROM Versions
On-Chip Flash Memory Versions On-Chip Masked ROM Versions

Item HD64F3062R HD6433062 HD6433061 HD6433060

ROM 128 kbytes 96 kbytes 64 kbytes
masked ROM |masked ROM |masked ROM

Address Choice of address update mode 1 (compatible with previous H8/300H Series) or
output address update mode 2
functions See the section on the bus controller for details.
ADRCR 7 6 5 4 3 2 1 0
regiser [~ - [ -1 -T-T-T- Jorer]
(H'FEEO1E)

See the section on the bus controller for the bit function.

The address output functions and ADRCR register specification of the H8/3064F-ZTAT B-mask
version, H8/3062F-ZTAT B-mask version, H8/3064 masked ROM B-mask version, H8/3062
masked ROM B-mask version, H8/3061 masked ROM B-mask version, and H8/3060 masked
ROM B-mask version are the same as for the H8/3062F-ZTAT R-mask version.
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15 Noteson H8/3064F-ZTAT B-Mask Version, H8/3062F-ZTAT
B-Mask Version, H8/3064 Masked ROM B-Mask Version, H8/3062
Masked ROM B-Mask Version, H8/3061 Masked ROM B-M ask
Version, and H8/3060 Masked ROM B-Mask Version

The H8/3062 Group includes one model with 128-kbyte on-chip flash memory, the H8/3062F-
ZTAT B-mask version developed on the basis of the H8/3062F-ZTAT R-mask version, and one
model with 256-kbyte large-capacity on-chip flash memory, the H8/3064F-ZTAT B-mask version.

The H8/3062F-ZTAT B-mask version and H8/3064F-ZTAT B-mask version have the following
features:

1. Low power consumption
2. Functional compatibility with the H8/3062F-ZTAT R-mask version
3. Pin arrangement compatibility (except for the V¢, pin)

Points to be noted when using the H8/3062F-ZTAT B-mask version or H8/3064F-ZTAT B-mask
version are given below.

151 Pin Arrangement

Except for the V¢ pin, the H8/3062F-ZTAT R-mask version has the same pin arrangement as the
H8/3064F-ZTAT B-mask version, H8/3062F-ZTAT B-mask version, H8/3064 masked ROM B-
mask version, H8/3062 masked ROM B-mask version, H8/3061 masked ROM B-mask version,
and H8/3060 masked ROM B-mask version.

Rev. 6.00 Mar 18, 2005 page 23 of 970
REJ09B0215-0600
RENESAS



Section 1 Overview

15.2 Product Type Names and Markings

Table 1.6 shows the product type names and differences in sample markings for the H8/3062F
ZTAT R-mask version, H8/3062F-ZTAT B-mask version, and H8/3064F-ZTAT B-mask version.

Differencesin H8/3062F-ZTAT R-Mask Version, H8/3062F-ZTAT B-Mask
Version, and H8/3064F-ZTAT B-Mask Version Markings

Table 1.6

H8/3062F-ZTAT
R-Mask Version

H8/3062F-ZTAT
B-Mask Version

H8/3064F-ZTAT
B-Mask Version

TFP-100 Product
type name

HDG64F3062RTE

HD64F3062BTE

HD64F3064BTE

Sample

@ H8/3062

© H8/3062

© H8/3064

markings
64F3062TE20
JAPAN
“B” is printed above “B” is printed above
the type name. the type name.
FP-100B  Product HD64F3062RF HD64F3062BF HD64F3064BF
type name
Sample
markings © H8/3062 © H8/3062 @ H8/3064
HD HD HD
64F3062F20 64F3062F25 64F3064F25
JAPAN JAPAN JAPAN
“B” is printed above “B” is printed above
the type name. the type name.
FP-100A  Product HD64F3062RFP HD64F3062BFP HD64F3064BFP
type name
Sample
markings © H8/3062 @ Hs/3062 @ Hs/3064
64F3062FP20 64F3062FP25 64F3064FP25
JAPAN JAPAN JAPAN

“B” is printed above
the type name.

“B” is printed above
the type name.
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1.5.3 VeL Pin

The H8/3064F-ZTAT B-mask version, H8/3062F-ZTAT B-mask version, and on-chip masked
ROM B-mask versions have a V¢, (interna step-down) pin, to which a0.1 uF internal voltage
stabilization capacitor must be connected.

The method of connecting the external capacitor is shown in figure 1.6.

Do not connect the V¢ power supply to the V¢ pin (Connect the V¢ power supply to other Ve

pins asusual). Note that the V¢, output pin occupies the same location asa Ve pinin the
H8/3062F-ZTAT R-mask version and on-chip masked ROM versions.

External
capacitor

0.1 pF

VoL

HB8/3062F-ZTAT B-mask version,
H8/3064F-ZTAT B-mask version,

H8/3064 masked ROM B-mask version,
HB8/3062 masked ROM B-mask version,
H8/3061 masked ROM B-mask version,

H8/3060 masked ROM B-mask version
(5 V model)

Do not connect the V¢ power supply to the V¢
pin (Connect the V¢ power supply to other V¢

pins as usual).

Place the capacitor close to the pin.

Ve power

supply

T

Vee

H8/3062F-ZTAT R-mask
version,

H8/3062 masked ROM version,
H8/3061 masked ROM version,
H8/3060 masked ROM version

These versions have a V¢ power supply
pin in the same pin position as a V¢ pin in
the H8/3062F-ZTAT B-mask version and
H8/3064F-ZTAT B-mask version.

Figure 1.6 H8/3062F-ZTAT B-Mask Version, H8/3064F-ZTAT B-Mask Version, and
On-Chip Masked ROM B-Mask Versions
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154 Notes on Changeover to On-Chip Masked ROM Versions and On-Chip Masked
ROM B-Mask Versions

(1) Careisrequired when changing from the H8/3062FZTAT B-mask version with on-chip flash
memory to a model with on-chip masked ROM.

An external capacitor must be connected to the V¢, pin of the H8/3062FZTAT B-mask
version (5 V model). This V¢ pin occupies the same location as a V¢ pin in the on-chip
masked ROM versions. Changeover to a masked ROM version must therefore be taken into
account when undertaking pattern design, etc., in the board design stage.

(2) When changing from the H8/3062F-ZTAT B-mask version with on-chip flash memory to the
on-chip masked ROM B-mask version, note (1) above does not need to be considered because
the Vo pinisassigned to the same location in both versions. It does not need to be considered
either when changing from the H8/3064F-ZTAT B-mask version to the on-chip masked ROM
B-mask version.

Ve power
H8/3062 Group chip supply

Vce pin

11« Land pattern for on-chip masked ROM versions

Ve pin :’_i:i (0 Q resistance mounted)
I [

! | < Land pattern for H8/3062F-ZTAT B-mask version
(0.1 pF capacitor mounted)

Figure 1.7 Exampleof Board Pattern Providing for External Capacitor
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16 Setting Oscillation Settling Wait Time

When software standby mode is used, after exiting software standby mode a wait period must be
provided to alow the clock to stabilize. Select the length of time for which the CPU and
peripheral functions are to wait by setting bits STS2 to STS0 in the system control register
(SYSCR) and bits DIV1 and DIVO in the division ratio control register (DIVCR) according to the
operating frequency of the chip.

For the H8/3064F-ZTAT B-mask version, H8/3062F-ZTAT B-mask version, and on-chip masked
ROM B-mask versions ensure that the oscillation settling wait timeis at least 0.1 mswhen
operating on an external clock.

For setting details, see section 21.4.3, Selection of Waiting Time for Exit from Software Standby
Mode.

1.7 Caution on Crystal Resonator Connection

The H8/3064F-ZTAT B-mask version, H8/3062F-ZTAT B-mask version, and on-chip masked
ROM B-mask versions support an operating frequency of up to 25 MHz. If a crystal resonator
with afrequency higher than 20 MHz is connected, attention must be paid to circuit constants such
as external load capacitance values. For details see section 20.2.1, Connecting a Crystal Resonator.
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Section2 CPU

21 Overview

The H8/300H CPU is a high-speed central processing unit with an internal 32-bit architecture that
is upward-compatible with the H8/300 CPU. The H8/300H CPU has sixteen 16-bit general
registers, can address a 16-Mbyte linear address space, and isideal for realtime control.

211 Features

The H8/300H CPU has the following features.

Upward compatibility with H8/300 CPU

Can execute H8/300 Series object programs.

General-register architecture

Sixteen 16-hit general registers (also usable as sixteen 8-bit registers or eight 32-hit registers)
64 basic instructions

0 8/16/32-hit arithmetic and logic instructions

O Multiply and divide instructions

O Powerful bit-manipulation instructions

Eight addressing modes

0 Register direct [Rn]

0 Register indirect [ @ERN]

0 Register indirect with displacement [ @(d: 16, ERn) or @(d:24, ERn)]

O Register indirect with post-increment or pre-decrement [ @ERN+ or @—ERnN]
0 Absolute address[ @aa:8, @aa: 16, or @aa:24)]

O Immediate [#xx:8, #xX:16, or #xx:32]

O Program-counter relative [@(d:8, PC) or @(d:16, PC)]

0 Memory indirect [ @@aa8]

16-Mbyte linear address space

High-speed operation

O All frequently-used instructions execute in two to four states
0 Maximum clock frequency:

20 MHz (H8/3062F-ZTAT R-mask version, H8/3062 masked ROM version, H8/3061
masked ROM version, H8/3060 masked ROM version)
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25 MHz (H8/3064F-ZTAT B-mask version, H8/3062F-ZTAT B-mask version, H8/3064
masked ROM B-mask version, H8/3062 masked ROM B-mask version, H8/3061 masked
ROM B-mask version, and H8/3060 masked ROM B-mask version)

0 8/16/32-hit register-register add/subtract: 100 ns@20 MHz (80 ns@25 MHz)

O 8 x 8-hit register-register multiply: 700 ns@20 MHz (560 ns@25 MHZz)
0 16+ 8-hit register-register divide: 700 ns@20 MHz (560 ns@25 MHz)
0 16 x 16-bit register-register multiply: 1.1 us@20 MHz (0.88 us@25 MHz)
0 32+ 16-bit register-register divide: 1.1 ps@20 MHz (0.88 us@25 MHz)

Two CPU operating modes

O Normal mode

0 Advanced mode

Low-power mode

Transition to power-down state by SLEEP instruction

212 Differences from H8/300 CPU

In comparison to the H8/300 CPU, the H8/300H has the following enhancements.

More general registers

Eight 16-bit registers have been added.

Expanded address space

O Advanced mode supports a maximum 16-Mbyte address space.

O Normal mode supports the same 64-kbyte address space as the H8/300 CPU.
Enhanced addressing

The addressing modes have been enhanced to make effective use of the 16-Mbyte address
space.

Enhanced instructions
0 Datatransfer, arithmetic, and logic instructions can operate on 32-bit data.
0 Signed multiply/divide instructions and other instructions have been added.
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2.2 CPU Operating Modes

The H8/300H CPU has two operating modes. normal and advanced. Normal mode supports a
maximum 64-kbyte address space. Advanced mode supports up to 16 Mbytes.

Maximum 64 kbytes, program

Normal mode and data areas combined.

CPU operating modes

Maximum 16 Mbytes, program
and data areas combined.

Advanced mode

Figure2.1 CPU Operating M odes

Rev. 6.00 Mar 18, 2005 page 31 of 970
REJ09B0215-0600
RENESAS




Section2 CPU

2.3 Address Space

Figure 2.2 shows a simple memory map for the H8/3062 Group. The H8/300H CPU can address a
linear address space with a maximum size of 64 kbytes in normal mode, and 16 Mbytesin
advanced mode. For further details see section 3.6, Memory Map in Each Operating Mode.

The 1-Mbyte operating modes use 20-bit addressing. The upper 4 bits of effective addresses are
ignored.

H'0000 H'00000 H'000000
H'FFFF
H'FFFFF
H'FFFFFF
a. 1-Mbyte mode b. 16-Mbyte mode
Normal mode Advanced mode

Figure2.2 Memory Map
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2.4 Register Configuration

24.1 Overview

The H8/300H CPU hasthe internal registers shown in figure 2.3. There are two types of registers:

genera registers and control registers.

General Registers (ERn)

15 07 07 0
ERO EO ROH ROL
ER1 E1l R1H R1L
ER2 E2 R2H R2L
ER3 E3 R3H R3L
ER4 E4 R4H R4L
ER5 E5 R5H R5L
ER6 E6 R6H R6L
ER7 E7 (SP) R7H R7L
Control Registers (CR)
23 0

PC |

Legend:

SP : Stack pointer

PC : Program counter

CCR : Condition code register
I . Interrupt mask bit

Ul : User bit or interrupt mask bit
: Half-carry flag

: User bit

: Negative flag

: Zero flag

: Overflow flag

: Carry flag

NO<NzCzxT

76543210
ccr | 1|ullH|u|N|z|vC]

Figure2.3 CPU Registers

RENESAS
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24.2 General Registers

The H8/300H CPU has eight 32-hit general registers. These general registers are al functionally
alike and can be used without distinction between data registers and address registers. When a
general register isused as a dataregister, it can be accessed as a 32-bit, 16-bit, or 8-bit register.
When the general registers are used as 32-bit registers or as address registers, they are designated
by the letters ER (ERO to ERY7).

The ER registers divide into 16-bit general registers designated by the letters E (EO to E7) and R
(RO to R7). Theseregisters are functionally equivalent, providing a maximum sixteen 16-bit
registers. The E registers (EO to E7) are also referred to as extended registers.

The R registers divide into 8-bit general registers designated by the letters RH (ROH to R7H) and
RL (ROL to R7L). Theseregisters are functionally equivalent, providing a maximum sixteen 8-bit
registers.

Figure 2.4 illustrates the usage of the general registers. The usage of each register can be selected
independently.

e Address registers
» 32-bit registers « 16-bit registers » 8-bit registers

E registers
— (extended registers)
EO to E7

ER registers RH registers
ERO to ER7 ROH to R7H

R registers
RO to R7

RL registers
ROL to R7L

Figure2.4 Usage of General Registers

General register ER7 has the function of stack pointer (SP) in addition to its general-register
function, and is used implicitly in exception handling and subroutine calls. Figure 2.5 shows the
stack.
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Free area

SP (ER7)—>

Stack area

/\/

Figure2.5 Stack

243 Control Registers

The control registers are the 24-bit program counter (PC) and the 8-bit condition code register
(CCR).

Program Counter (PC)

This 24-bit counter indicates the address of the next instruction the CPU will execute. The length
of all CPU instructionsis 2 bytes (one word), so the least significant PC bit isignored. When an
instruction is fetched, the least significant PC bit is regarded as 0.

Condition Code Register (CCR)

This 8-bit register containsinternal CPU status information, including the interrupt mask bit (1)
and half-carry (H), negative (N), zero (Z), overflow (V), and carry (C) flags.

Bit 7—Interrupt Mask Bit (1): Masks interrupts other than NMI when set to 1. NMI is accepted
regardless of the | hit setting. The | bit isset to 1 at the start of an exception-handling sequence.

Bit 6—User Bit or Interrupt Mask Bit (Ul): Can be written and read by software using the
LDC, STC, ANDC, ORC, and XORC instructions. This bit can also be used as an interrupt mask
bit. For details see section 5, Interrupt Controller.

Bit 5—Half-Carry Flag (H): When the ADD.B, ADDX.B, SUB.B, SUBX.B, CMP.B, or NEG.B
instruction is executed, thisflag isset to 1 if thereis acarry or borrow at bit 3, and cleared to O
otherwise. When the ADD.W, SUB.W, CMP.W, or NEG.W instruction is executed, the H flag is
setto 1if thereisacarry or borrow at bit 11, and cleared to 0 otherwise. When the ADD.L,
SUB.L, CMP.L, or NEG.L instruction is executed, the H flag is set to 1 if thereisacarry or
borrow at bit 27, and cleared to O otherwise.
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Bit 4—User Bit (U): Can be written and read by software using the LDC, STC, ANDC, ORC, and
XORC instructions.

Bit 3—Negative Flag (N): Storesthe value of the most significant bit of data, regarded as the
sign hit.
Bit 2—Zero Flag (Z): Set to 1 to indicate zero data, and cleared to O to indicate non-zero data.

Bit 1—Overflow Flag (V): Set to 1 when an arithmetic overflow occurs, and cleared to O at other
times.

Bit 0—Carry Flag (C): Set to 1 when acarry is generated by execution of an operation, and
cleared to 0 otherwise. Used by:

e Addinstructions, to indicate a carry
e Subtract instructions, to indicate a borrow
* Shift and rotate instructions

The carry flag is also used as a bit accumulator by bit manipulation instructions.

Some instructions leave flag bits unchanged. Operations can be performed on CCR by the LDC,
STC, ANDC, ORC, and XORC instructions. The N, Z, V, and C flags are used by conditional
branch (Bcc) instructions.

For the action of each instruction on the flag bits, see appendix A.1, Instruction List. For the | and
Ul bits, see section 5, Interrupt Controller.

244 Initial CPU Register Values

In reset exception handling, PC isinitialized to a value loaded from the vector table, and the | bit
in CCRis set to 1. The other CCR hits and the general registers are not initialized. In particular,
the initial value of the stack pointer (ER7) is also undefined. The stack pointer (ER7) must
therefore be initialized by an MOV L instruction executed immediately after a reset.
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25 Data For mats

The H8/300H CPU can process 1-hit, 4-bit (BCD), 8-bit (byte), 16-bit (word), and 32-bit
(longword) data. Bit-manipulation instructions operate on 1-bit data by accessing bit n (n=0, 1,
2, ..., 7) of byte operand data. The DAA and DAS decimal-adjust instructions treat byte data as
two digits of 4-bit BCD data.

251 General Register Data Formats

Figures 2.6 and 2.7 show the dataformats in general registers.

General
Data Type Register Data Format
7 o
1-bit data RnH EE Don't care :
7 0

1-bit data RnL ' Don’t care EE

7 43 0

4-bit BCD data RnH Don't care :

7 43 0

4-bit BCD data RnL 1 Don’t care

Byte data RnH [:j Don't care :
MSB ts8
________________ 7 0
Byte data RnL : Don't care [:]
MSB LSB

Legend:
RnH : General register RH
RnL : General register RL

Figure2.6 General Register Data Formats
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General
Data Type Register Data Format
15 0
Worddaa R L
MSB LSB
Word data En | L |
MSB LSB
Longword data ERn | L e
MSB LSB

Legend:

ERn : General register
En : General register E
Rn : General register R
MSB : Most significant bit
LSB : Least significant bit

Figure2.7 General Register Data Formats

252 Memory Data Formats

Figure 2.8 shows the data formats on memory. The H8/300H CPU can access word data and
longword data on memory, but word or longword data must begin at an even address. If an attempt
is made to access word or longword data at an odd address, no address error occurs but the least
significant bit of the addressis regarded as O, so the access starts at the preceding address. This
also appliesto ingtruction fetches.
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Data Type Address Data Format
7 0
1-bit data Address L 7]e6|s]al3|2]1]0
Byte data Address L MSB: ‘ ‘ ‘ ‘ ‘ :LSB
Word data Address 2M MSB: L ‘ ‘ ‘ ‘
Address 2M + 1 | - | | | :LSB
Address 2N MSB: L
Longword data Address 2N + 1 S
Address 2N + 2 ‘
Address 2N + 3 LsB

Figure 2.8 Memory Data Formats

When ER7 (SP) is used as an address register to access the stack, the operand size should be word
size or longword size.
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2.6 Instruction Set

26.1 Instruction Set Overview
The H8/300H CPU has 64 types of instructions, which are classified in table 2.1.

Table2.1 Instruction Classification

Function Instruction Types
Data transfer MOV, PUSH*!, POP*!, MOVTPE*?, MOVFPE*? 5
Arithmetic operations ADD, SUB, ADDX, SUBX, INC, DEC, ADDS, SUBS, DAA, 18
DAS, MULXU, MULXS, DIVXU, DIVXS, CMP, NEG, EXTS,
EXTU
Logic operations AND, OR, XOR, NOT
Shift operations SHAL, SHAR, SHLL, SHLR, ROTL, ROTR, ROTXL, ROTXR 8
Bit manipulation BSET, BCLR, BNOT, BTST, BAND, BIAND, BOR, BIOR, 14
BXOR, BIXOR, BLD, BILD, BST, BIST
Branch Bcc*s, JMP, BSR, JSR, RTS 5
System control TRAPA, RTE, SLEEP, LDC, STC, ANDC, ORC, XORC, NOP 9
Block data transfer EEPMOV 1

Total 64 types
Notes: 1. POP.W Rnis identical to MOV.W @SP+, Rn.
PUSH.W Rn is identical to MOV.W Rn, @-SP.
POP.L ERn is identical to MOV.L @SP+, Rn.
PUSH.L ERn is identical to MOV.L Rn, @-SP.
2. Not available in the H8/3062 Group.
3. Bccis a generic branching instruction.
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2.6.2 Instructions and Addressing M odes

Table 2.2 indicates the instructions available in the H8/300H CPU.

Table2.2 Instructionsand Addressing Modes

Addressing Modes

=4
s < i ~
Function Instruction & & @\ G Q
c 93 i o | 9| 3| s |9 |%
s | . @ Tl & & &8 & s |8 0
& 14 ® ® ® ® [¢] ©] ® ® ® ® |

Data MOV BWL BWL BWL BWL BWL BWL B BWL BWL —_ —_ —_ —
ranster oo, pus — =T =71 =71T= — — T Tw

MOVFPE, — — — — — — — _ — — _ _ _

MOVTPE
Avrithmetic ADD, CMP BWL BWL —_ — — — — — — — — — —
operations SUB WL BWL — — — — — — — — — — —

ADDX, SUBX B B —_ — — — — — — — — — —

ADDS, SUBS — L —_ — — — — —_ — — — — —

INC, DEC — BWL —_ — — — — — — — — — —

DAA, DAS — B — — — — — — — — — — _

MULXU, — BW — — — — — — — — — — _

MULXS,

DIVXU,

DIVXS

NEG — BWL — — — — — — — — — — _

EXTU, EXTS — WL — — — — — — — — — — _
Logic AND, OR, XOR — BWL — — — — — — — — — — _
operations NOT — BWL — — — — — — — — — — —
Shift instructions — BWL — — — — — — — — — — _
Bit manipulation — B B — — — B — — — — — —
Branch Bcc, BSR — — — — — — — — — — _ _ _

JMP, JSR — — o — — — — — — 0o o — _

RTS — — — — — — — — @) — — @) —
System TRAPA — — — — — — — — — — — — 0o
control RTE — — — — — — — — — — — — 5

SLEEP — — — — — — — — — — — _ 0o

LDC B B w w w w — w w — — — o)

STC — B w w w w — W w — — — —

ANDC, ORC, B — — — — — — — — — — — _

XORC

NOP — — — — — — — — — — o
Block data transfer — — — — — — — — — — — — BW
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2.6.3 Tables of Instructions Classified by Function

Tables 2.3 to 2.10 summarize the instructions in each functional category. The operation notation
used in these tables is defined next.

Operation Notation

Rd General register (destination)”
Rs General register (source)*
Rn General register”

ERN General register (32-bit register or address register)*
(EAd) Destination operand
(EAS) Source operand

CCR Condition code register

N N (negative) flag of CCR
Z Z (zero) flag of CCR

Y V (overflow) flag of CCR
C C (carry) flag of CCR

PC Program counter

SP Stack pointer

#IMM Immediate data

disp Displacement

+ Addition

- Subtraction

X Multiplication

+ Division

ad AND logical

O OR logical

ad Exclusive OR logical

- Move

- NOT (logical complement)
:3/:8/:16/:24 3-, 8-, 16-, or 24-hit length

Note: * General registers include 8-bit registers (ROH to R7H, ROL to R7L), 16-bit registers (RO to
R7, EO to E7), and 32-bit data or address registers (ERO to ER7).
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Table2.3 Data Transfer Instructions
Instruction  Size" Function
MOV BW/L  (EAs) - Rd, Rs - (EAd)
Moves data between two general registers or between a general register
and memory, or moves immediate data to a general register.
MOVFPE B (EAs) - Rd
Cannot be used in the H8/3062 Group.
MOVTPE B Rs — (EAs)
Cannot be used in the H8/3062 Group.
POP WI/L @SP+ - Rn
Pops a general register from the stack. POP.W Rn is identical to MOV.W
@SP+, Rn. Similarly, POP.L ERn is identical to MOV.L @SP+, ERn.
PUSH WI/L Rn - @-SP

Pushes a general register onto the stack. PUSH.W Rn is identical to
MOV.W Rn, @-SP. Similarly, PUSH.L ERn is identical to MOV.L ERn,
@-SP.

Note: * Size refers to the operand size.
B : Byte
W: Word

L : Longword
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Table2.4 Arithmetic Operation I nstructions

Instruction  Size* Function

ADD,SUB B/W/L RdzRs - Rd,Rd+#MM - Rd

Performs addition or subtraction on data in two general registers, or on
immediate data and data in a general register. (Immediate byte data
cannot be subtracted from data in a general register. Use the SUBX or
ADD instruction.)

ADDX, B Rd+Rs+*C - Rd,Rd*#IMM +C - Rd

SUBX Performs addition or subtraction with carry or borrow on data in two

general registers, or on immediate data and data in a general register.

INC, BW/L Rd*1 - Rd,Rd:*2 - Rd

DEC Increments or decrements a general register by 1 or 2. (Byte operands

can be incremented or decremented by 1 only.)

ADDS, L Rd+1 - Rd,Rd+2 - Rd,Rd+4 - Rd

SuUBS Adds or subtracts the value 1, 2, or 4 to or from data in a 32-bit register.
DAA, B Rd decimal adjust - Rd

DAS

Decimal-adjusts an addition or subtraction resultin a general register by
referring to CCR to produce 4-bit BCD data.

MULXU B/W Rd xRs - Rd

Performs unsigned multiplication on data in two general registers:
either 8 bits x 8 bits — 16 bits or 16 bits x 16 bits — 32 bits.

MULXS B/W Rd xRs - Rd

Performs signed multiplication on data in two general registers:
either 8 bits x 8 bits — 16 bits or 16 bits x 16 bits — 32 bits.
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Instruction  Size" Function

DIVXU B/W Rd+Rs - Rd
Performs unsigned division on data in two general registers: either 16 bits
+ 8 bits — 8-bit quotient and 8-bit remainder or 32 bits + 16 bits - 16-bit
quotient and 16-bit remainder

DIVXS B/W Rd+Rs - Rd
Performs signed division on data in two general registers: either 16 bits +
8 bits - 8-bit quotient and 8-bit remainder, or 32 bits + 16 bits — 16-bit
quotient and 16-hit remainder

CMP B/W/L Rd-Rs, Rd-#IMM
Compares data in a general register with data in another general register
or with immediate data, and sets CCR according to the result.

NEG B/W/L 0-Rd - Rd
Takes the two’s complement (arithmetic complement) of data in a general
register.

EXTS WI/L Rd (sign extension) — Rd
Extends byte data in the lower 8 bits of a 16-bit register to word data, or
extends word data in the lower 16 bits of a 32-bit register to longword
data, by extending the sign bit.

EXTU WIL Rd (zero extension) — Rd

Extends byte data in the lower 8 bits of a 16-bit register to word data, or
extends word data in the lower 16 bits of a 32-bit register to longword
data, by padding with zeros.

Note: * Size refers to the operand size.

B : Byte
W: Word
L : Longword
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Table25 Logic Operation Instructions

Instruction  Size" Function

AND B/W/L RdORs - Rd, Rd O#IMM - Rd
Performs a logical AND operation on a general register and another
general register or immediate data.

OR B/W/L RdORs - Rd, Rd O#IMM - Rd
Performs a logical OR operation on a general register and another
general register or immediate data.

XOR BW/L RdORs - Rd,Rd J#MM - Rd
Performs a logical exclusive OR operation on a general register and
another general register or immediate data.

NOT B/W/L -Rd - Rd

Takes the one’s complement (logical complement) of general register
contents.

Note: * Size refers to the operand size.
B : Byte
W: Word
L : Longword

Table2.6  Shift Instructions

Instruction  Size® Function
SHAL, B/W/L  Rd (shift) - Rd
SHAR Performs an arithmetic shift on general register contents.
SHLL, B/W/L  Rd (shift) - Rd
SHLR Performs a logical shift on general register contents.
ROTL, B/W/L  Rd (rotate) - Rd
ROTR Rotates general register contents.
ROTXL, B/W/L  Rd (rotate) -» Rd
ROTXR Rotates general register contents, including the carry bit.
Note: * Size refers to the operand size.
B : Byte
W: Word

L : Longword
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Table2.7 Bit Manipulation Instructions

Instruction  Size® Function
BSET B 1 - (<bit-No.> of <EAd>)
Sets a specified bit in a general register or memory operand to 1. The bit

number is specified by 3-bit immediate data or the lower 3 bits of a
general register.

BCLR B 0 - (<bit-No.> of <EAd>)
Clears a specified bit in a general register or memory operand to 0. The

bit number is specified by 3-bit immediate data or the lower 3 bits of a
general register.

BNOT B = (<bit-No.> of <EAd>) - (<bit-No.> of <EAd>)

Inverts a specified bit in a general register or memory operand. The bit
number is specified by 3-bit immediate data or the lower 3 bits of a
general register.

BTST B - (<bit-No.> of <EAd>) - Z

Tests a specified bit in a general register or memory operand and sets or
clears the Z flag accordingly. The bit number is specified by 3-bit
immediate data or the lower 3 bits of a general register.

BAND B C O (<bit-No.> of <EAd>) — C

ANDs the carry flag with a specified bit in a general register or memory
operand and stores the result in the carry flag.

The bit number is specified by 3-bit immediate data.
BIAND B C O[~ (<bit-No.> of <EAd>)] » C

ANDs the carry flag with the inverse of a specified bit in a general register
or memory operand and stores the result in the carry flag.

The bit number is specified by 3-bit immediate data.
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Instruction  Size* Function

BOR B C O (<bit-No.> of <EAd>) - C

ORs the carry flag with a specified bit in a general register or memory
operand and stores the result in the carry flag.

The bit number is specified by 3-bit immediate data.

BIOR B C O[~ (<bit-No.> of <EAd>)] - C

ORs the carry flag with the inverse of a specified bit in a general register
or memory operand and stores the result in the carry flag.

The bit number is specified by 3-bit immediate data.

BXOR B C O (<bit-No.> of <EAd>) -~ C

Exclusive-ORs the carry flag with a specified bit in a general register or
memory operand and stores the result in the carry flag.

The bit number is specified by 3-bit immediate data.

BIXOR B C O [~ (<bit-No.> of <EAd>)] — C

Exclusive-ORs the carry flag with the inverse of a specified bit in a
general register or memory operand and stores the result in the carry flag.

The bit number is specified by 3-bit immediate data.

BLD B (<bit-No.> of <EAd>) — C

Transfers a specified bit in a general register or memory operand to the
carry flag.

The bit number is specified by 3-bit immediate data.

BILD B = (<bit-No.> of <EAd>) - C

Transfers the inverse of a specified bit in a general register or memory
operand to the carry flag.

The bit number is specified by 3-bit immediate data.
BST B C - (<bit-No.> of <EAd>)

Transfers the carry flag value to a specified bit in a general register or
memory operand.

The bit number is specified by 3-bit immediate data.
BIST B C - - (<hit-No.> of <EAd>)

Transfers the inverse of the carry flag value to a specified bit in a general
register or memory operand.

The bit number is specified by 3-bit immediate data.

Note: * Size refers to the operand size.
B : Byte
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Table2.8 Branching Instructions
Instruction  Size Function
Bcc — Branches to a specified address if address specified condition is met.
The branching conditions are listed below.
Mnemonic Description Condition
BRA (BT) Always (true) Always
BRN (BF) Never (false) Never
BHI High cOoz=0
BLS Low or same chz=1
Bcc (BHS) Carry clear (high or same) C=0
BCS (BLO) Carry set (low) c=1
BNE Not equal Z=0
BEQ Equal Z=1
BVC Overflow clear V=0
BVS Overflow set V=1
BPL Plus N=0
BMI Minus N=1
BGE Greater or equal NOV=0
BLT Less than NOV=1
BGT Greater than ZONNOV)=0
BLE Less or equal ZONDOV)=1
JMP — Branches unconditionally to a specified address.
BSR — Branches to a subroutine at a specified address.
JSR — Branches to a subroutine at a specified address.
RTS — Returns from a subroutine.

RENESAS
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Table2.9 System Control I nstructions

Instruction  Size" Function

TRAPA — Starts trap-instruction exception handling.

RTE — Returns from an exception-handling routine.

SLEEP — Causes a transition to the power-down state.

LDC B/W (EAs) - CCR
Moves the source operand contents to the condition code register. The
condition code register size is one byte, but in transfer from memory, data
is read by word access.

STC B/W CCR - (EAd)
Transfers the CCR contents to a destination location. The condition code
register size is one byte, but in transfer to memory, data is written by word
access.

ANDC B CCR O#IMM - CCR
Logically ANDs the condition code register with immediate data.

ORC B CCR O#IMM - CCR
Logically ORs the condition code register with immediate data.

XORC B CCR O #IMM - CCR
Logically exclusive-ORs the condition code register with immediate data.

NOP — PC+2 - PC

Only increments the program counter.

Note: * Size refers to the operand size.
B : Byte
W: Word
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Table2.10 Block Transfer Instruction

Instruction  Size Function

EEPMOV.B — if R4L # 0 then
repeat @ER5+ - @ER6+, R4AL -1 - R4L
unti R4L=0
else next;

EEPMOV.W — if R4 # 0 then
repeat @ER5+ - @ER6+, R4—-1 - R4
unti R4=0
else next;

Block transfer instruction. This instruction transfers the number of data
bytes specified by R4L or R4, starting from the address indicated by ER5,
to the location starting at the address indicated by ER6. At the end of the
transfer, the next instruction is executed.

2.6.4 Basic I nstruction Formats

The H8/300H instructions consist of 2-byte (word) units. An instruction consists of an operation
field (OP field), aregister field (r field), an effective address extension (EA field), and acondition
field (cc).

Operation Field: Indicates the function of theinstruction, the addressing mode, and the operation
to be carried out on the operand. The operation field always includes the first 4 bits of the
instruction. Some instructions have two operation fields.

Register Field: Specifiesageneral register. Address registers are specified by 3 bits, data registers
by 3 bits or 4 bits. Some instructions have two register fields. Some have no register field.

Effective Address Extension: 8, 16, or 32 hits specifying immediate data, an absolute address, or
adisplacement. A 24-bit address or displacement istreated as 32-bit datain which thefirst 8 bits
are 0 (H'00).

Condition Field: Specifiesthe branching condition of Bcc instructions.

Figure 2.9 shows examples of instruction formats.
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Operation field only

| op | NOP, RTS, etc.

Operation field and register fields

| op ‘ m ‘ rm | ADD.B Rn, Rm, etc.

Operation field, register fields, and effective address extension

op ‘ rn ‘ rm

EA (disp)

MOV.B @(d:16, Rn), Rm

Operation field, effective address extension, and condition field

op cc \ EA (disp) BRA d:8

Figure2.9 Instruction Formats

265 Notes on Use of Bit Manipulation I nstructions

The BSET, BCLR, BNOT, BST, and BIST instructions read a byte of data, modify abit in the
byte, then write the byte back. Care is required when these instructions are used to access registers
with write-only bits, or to access ports.

Step Description

1 Read Read one data byte at the specified address

2 Modify Modify one bit in the data byte

3 Write Write the modified data byte back to the specified address

Example 1: BCLR is executed to clear bit O in the port 4 data direction register (P4DDR) under
the following conditions.

P47, P4g:  Input pins
P4z —P4q:  Output pins

The intended purpose of this BCLR instruction isto switch P4 from output to input.
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Before Execution of BCLR Instruction

P4, P4g P45 P4, P4, P4, P4, P4,
Input/output  Input Input Output  Output Output Output  Output  Output
DDR 0 0 1 1 1 1 1 1

Execution of BCLR Instruction
BCLR #0, PADDR ; Execute BCLR instruction on DDR

After Execution of BCLR Instruction

P4, P4g P4sg P4, P4, P4, P4, P4q
Input/output  Output  Output  Output Output Output Output Output Input
DDR 1 1 1 1 1 1 1 0

Explanation: To execute the BCLR instruction, the CPU begins by reading PADDR. Since
PADDR isawrite-only register, it isread as H'FF, even though its true valueis H'3F.

Next the CPU clears bit 0 of the read data, changing the value to H'FE.
Finally, the CPU writesthis value (H'FE) back to PADDR to complete the BCLR instruction.

As aresult, P4oDDR is cleared to 0, making P4q an input pin. In addition, P47DDR and P4gDDR
are set to 1, making P47 and P4g output pins.

The BCLR instruction can be used to clear flags in the on-chip registersto 0. In the case of the
IRQ statusregister (ISR), for example, aflag must be read as a condition for clearing it, but when
using the BCLR instruction, if it is known that aflag has been set to 1 in an interrupt-handling
routine, for instance, it is not necessary to read the flag ahead of time.
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2.7 Addressing Modes and Effective Address Calculation

271 Addressing M odes

The H8/300H CPU supports the eight addressing modes listed in table 2.11. Each instruction uses
a subset of these addressing modes. Arithmetic and logic instructions can use the register direct
and immediate modes. Data transfer instructions can use all addressing modes except program-
counter relative and memory indirect. Bit manipulation instructions use register direct, register
indirect, or absolute (@aa:8) addressing mode to specify an operand, and register direct (BSET,
BCLR, BNOT, and BTST instructions) or immediate (3-bit) addressing mode to specify a bit
number in the operand.

Table2.11 AddressingM odes

No. Addressing Mode Symbol
1 Register direct Rn
2 Register indirect @ERN
3 Register indirect with displacement @(d:16, ERn)/@(d:24, ERnN)
4 Register indirect with post-increment @ERN+
Register indirect with pre-decrement @-ERnN
5 Absolute address @aa:8/@aa:16/@aa:24
6 Immediate H#XX:8/H#xX: 16/#xx:32
7 Program-counter relative @(d:8, PC)/@(d:16, PC)
8 Memory indirect @@aa:8

1. Register Direct—Rn: Theregister field of the instruction code specifies an 8-, 16-, or 32-bit

register containing the operand. ROH to R7H and ROL to R7L can be specified as 8-bit registers.

RO to R7 and EO to E7 can be specified as 16-bit registers. ERO to ER7 can be specified as 32-bit
registers.

2. Register Indirect—@ERnN: The register field of the instruction code specifies an address
register (ERn), the lower 24 bits of which contain the address of the operand.

3. Register Indirect with Displacement—@(d: 16, ERn) or @(d:24, ERn): A 16-bit or 24-hit
displacement contained in the instruction code is added to the contents of an address register
(ERn) specified by the register field of the instruction, and the lower 24 bits of the sum specify the
address of amemory operand. A 16-bit displacement is sign-extended when added.
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4. Register Indirect with Post-Increment or Pre-Decrement—@ERN+ or @-ERnN:

* Register indirect with post-increment—@ERN+
The register field of the instruction code specifies an address register (ERn) the lower 24 bits
of which contain the address of a memory operand. After the operand is accessed, 1, 2, or 4 is
added to the address register contents (32 bits) and the sum is stored in the address register.
The value added is 1 for byte access, 2 for word access, or 4 for longword access. For word or
longword access, the register value should be even.

* Register indirect with pre-decrement—@—-ERn
Thevalue 1, 2, or 4 is subtracted from an address register (ERn) specified by the register field
in the instruction code, and the lower 24 hits of the result become the address of a memory
operand. The result is also stored in the address register. The value subtracted is 1 for byte
access, 2 for word access, or 4 for longword access. For word or longword access, the resulting
register value should be even.

5. Absolute Address—@aa: 8, @aa: 16, or @aa:24: The ingtruction code contains the absolute
address of amemory operand. The absolute address may be 8 bits long (@aa:8), 16 bits long
(@aa:16), or 24 bits long (@aa:24). For an 8-bit absolute address, the upper 16 bits are all
assumed to be 1 (H'FFFF). For a 16-bit absolute address the upper 8 bits are asign extension. A
24-bit absolute address can access the entire address space. Table 2.12 indicates the accessible
address ranges.

Table2.12 Absolute Address Access Ranges

Absolute
Address 1-Mbyte Modes 16-Mbyte Modes
8 bits (@aa:8) H'FFFOO to H'FFFFF H'FFFFOO0 to H'FFFFFF
(1048320 to 1048575) (16776960 to 16777215)
16 bits (@aa:16) H'00000 to H'07FFF, H'000000 to H'007FFF,
H'F8000 to H'FFFFF H'FF8000 to H'FFFFFF
(0 to 32767, 1015808 to 1048575) (0 to 32767, 16744448 to 16777215)
24 bits (@aa:24) H'00000 to H'FFFFF H'000000 to H'FFFFFF
(0 to 1048575) (0 to 16777215)

6. Immediate—#xx: 8, #xx:16, or #xx:32: Theingruction code contains 8-bit (#xx:8), 16-bit
(#xx:16), or 32-hit (#xx:32) immediate data as an operand.

The instruction codes of the ADDS, SUBS, INC, and DEC instructions contain immediate data
implicitly. The instruction codes of some bit manipulation instructions contain 3-bit immediate
data specifying a bit number. The TRAPA instruction code contains 2-bit immediate data
specifying a vector address.
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7. Program-Counter Relative—@(d:8, PC) or @(d: 16, PC): This modeis used in the Bcc and
BSR instructions. An 8-bit or 16-bit displacement contained in the instruction code is sign-
extended to 24 bits and added to the 24-bit PC contents to generate a 24-bit branch address. The
PC value to which the displacement is added is the address of the first byte of the next instruction,
so the possible branching range is—126 to +128 bytes (—63 to +64 words) or —32766 to

+32768 bytes (—16383 to +16384 words) from the branch instruction. The resulting value should
be an even number.

8. Memory Indirect—@@aa: 8: This mode can be used by the IMP and JSR instructions. The
instruction code contains an 8-hit absolute address specifying a memory operand. This memory
operand contains a branch address. The memory operand is accessed by longword access. Thefirst
byte of the memory operand is ignored, generating a 24-bit branch address. See figure 2.10. The
upper bits of the 8-bit absolute address are assumed to be 0 (H'0000), so the address range is 0 to
255 (H'000000 to H'0000FF). Note that the first part of this range is aso the exception vector area.
For further details see section 5, Interrupt Controller.

/—\/

Specified by @aa:8 — Reserved

Figure2.10 Memory-Indirect Branch Address Specification

When aword-size or longword-size memory operand is specified, or when abranch addressis
specified, if the specified memory address is odd, the least significant bit is regarded as 0. The
accessed data or instruction code therefore begins at the preceding address. See section 2.5.2,
Memory Data Formats.

27.2 Effective Address Calculation

Table 2.13 explains how an effective address is calculated in each addressing mode. In the
1-Mbyte operating modes the upper 4 bits of the calculated address are ignored in order to
generate a 20-hit effective address.
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Table2.13 Effective Address Calculation
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2.8 Processing States

2.8.1 Overview

The H8/300H CPU hasfive processing states: the program execution state, exception-handling
state, power-down state, reset state, and bus-rel eased state. The power-down state includes sleep
mode, software standby mode, and hardware standby mode. Figure 2.11 classifies the processing
states. Figure 2.13 indicates the state transitions.

Processing states k% Program execution state |

The CPU executes program instructions in sequence.

% Exception-handling state |

A transient state in which the CPU executes a hardware sequence
(saving PC and CCR, fetching a vector, etc.) in response to a reset,
interrupt, or other exception.

% Bus-released state |

The external bus has been released in response to a bus request
signal from a bus master other than the CPU.

% Reset state |

The CPU and all on-chip supporting modules are initialized and halted.

% Power-down state Sleep mode ‘

The CPU is halted to conserve power.

Software standby mode ‘

Hardware standby mode ‘

Figure2.11 Processing States

282 Program Execution State

In this state the CPU executes program instructions in normal segquence.
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283 Exception-Handling State

The exception-handling state is atransient state that occurs when the CPU alters the normal
program flow due to areset, interrupt, or trap instruction. The CPU fetches a starting address from
the exception vector table and branches to that address. In interrupt and trap exception handling
the CPU refersto the stack pointer (ER7) and saves the program counter and condition code
register.

Types of Exception Handling and Their Priority: Exception handling is performed for resets,
interrupts, and trap ingtructions. Table 2.14 indicates the types of exception handling and their
priority. Trap instruction exceptions are accepted at all times in the program execution state.

Table2.14 Exception Handling Typesand Priority

Priority ~ Type of Exception Detection Timing Start of Exception Handling
High Reset Synchronized with clock Exception handling starts
A immediately when RES changes
from low to high
Interrupt End of instruction execution When an interrupt is requested,
or end of exception exception handling starts at the
handling® end of the current instruction or
current exception-handling
sequence
Trap instruction When TRAPA instructionis  Exception handling starts when a
executed trap (TRAPA) instruction is
Low executed

Note: * Interrupts are not detected at the end of the ANDC, ORC, XORC, and LDC instructions, or
immediately after reset exception handling.

Figure 2.12 classifies the exception sources. For further details about exception sources, vector
numbers, and vector addresses, see section 4, Exception Handling, and section 5, Interrupt
Controller.

Reset

External interrupts
Exception

sources Interrupt

Internal interrupts (from on-chip supporting modules)
Trap instruction

Figure2.12 Classification of Exception Sources
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Bus request

End of bus release

Program execution state>
SLEEP

instruction

with SSBY =0

End of bus
release

Bus
request

Y Exception Y !
handling source !

Bus-released state Sleep mode !
End of Interrupf source ‘ SLEEP instruction !
EXCGFIJ_UOH . with SSBY =1 !

andiing NMI, IRQq, IRQy, | !

. . or IRQ interrupt ! |
Exception-handling state )= ; KSoftware standby mode :
] |

ES = "High"

STBY="High", RES ="Low" .
C Reset state *1 >< 9 Gardware standby mode 5

Power-down state

Notes: 1. From any state except hardware standby mode, a transition to the reset state occurs
whenever RES goes low.
2. From any state, a transition to hardware standby mode occurs when STBY goes low.

Figure2.13 State Transitions

284 Exception Handling Operation

Reset Exception Handling: Reset exception handling has the highest priority. Thereset stateis
entered when the RES signal goes low. Reset exception handling starts after that, when RES
changes from low to high. When reset exception handling starts the CPU fetches a start address
from the exception vector table and starts program execution from that address. All interrupts,
including NM1, are disabled during the reset exception-handling sequence and immediately after it
ends.

I nterrupt Exception Handling and Trap I nstruction Exception Handling: When these
exception-handling sequences begin, the CPU references the stack pointer (ER7) and pushesthe
program counter and condition code register on the stack. Next, if the UE hit in the system control
register (SYSCR) is set to 1, the CPU setsthe | bit in the condition code register to 1. If the UE bit
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is cleared to 0, the CPU sets both the | bit and the Ul bit in the condition code register to 1. Then
the CPU fetches a start address from the exception vector table and execution branches to that
address.

Figure 2.14 shows the stack after the exception-handling sequence.

¥/\ ¥/\

SP-4 SP (ER7) — CCR
SP-3 SP+1
SP-2 SP+2 PC
SP-1 SP+3
SP (ER7) - Stack area SP+4 Even

| B address

f f

Before exception » After exception
handling starts Pushed on stack handling ends

Legend:
CCR: Condition code register
SP:  Stack pointer

Notes: 1. PC is the address of the first instruction executed after the return from the
exception-handling routine.
2. Registers must be saved and restored by word access or longword access,
starting at an even address.

Figure2.14 Stack Structure after Exception Handling

2.85 Bus-Released State

In this state the bus is released to a bus master other than the CPU, in response to a bus request.
The bus masters other than the CPU is an external bus master. While the bus is released, the CPU
halts except for internal operations. Interrupt requests are not accepted. For details see section 6.6,
Bus Arbiter.
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2.8.6 Reset State

When the RES input goes low al current processing stops and the CPU entersthe reset state. The |
bit in the condition code register is set to 1 by areset. All interrupts are masked in the reset sate.
Reset exception handling starts when the RES signal changes from low to high.

The reset state can also be entered by a watchdog timer overflow. For details see section 11,
Watchdog Timer.

2.8.7 Power-Down State

In the power-down state the CPU stops operating to conserve power. There are three modes: sleep
mode, software standby mode, and hardware standby mode.

Sleep M ode: A transition to sleep mode is made if the SLEEP instruction is executed while the
SSBY hit is cleared to 0 in the system control register (SY SCR). CPU operations stop
immediately after execution of the SLEEP instruction, but the contents of CPU registers are
retained.

Softwar e Standby M ode: A transition to software standby mode is made if the SLEEP
instruction is executed while the SSBY bit isset to 1 in SY SCR. The CPU and clock halt and all
on-chip supporting modules stop operating. The on-chip supporting modules are reset, but as long
as aspecified voltage is supplied the contents of CPU registers and on-chip RAM are retained.
The 1/O ports also remain in their existing states.

Hardware Standby M ode: A transition to hardware standby mode is made when the STBY input
goes low. Asin software standby mode, the CPU and all clocks halt and the on-chip supporting
modules are reset, but aslong as a specified voltage is supplied, on-chip RAM contents are
retained.

For further information see section 21, Power-Down State.
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2.9 Basic Operational Timing

291 Overview

The H8/300H CPU operates according to the system clock

(@). Theinterval from one rise of the

system clock to the next rise isreferred to as a“ state.” A memory cycle or bus cycle consists of

two or three states. The CPU uses different methods to acc

ess on-chip memory, the on-chip

supporting modules, and the external address space. Access to the external address space can be

controlled by the bus controller.

2.9.2 On-Chip Memory Access Timing

On-chip memory is accessed in two states. The data busis

16 bits wide, permitting both byte and

word access. Figure 2.15 shows the on-chip memory access cycle. Figure 2.16 indicates the pin

states.

Bus

cycle

P

< T, state —=<—T,state—»

e e Wl o

¢

Internal address bus >< Addlress ><
Internal read signal \ /_
memaldaabus ) [ Reaidan

N

Internal write signal ‘
Internal data bus ‘

_—

(write access)

| >—

Write data

Figure2.15 On-Chip Memory Access Cycle

RENESAS
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: I W W

Address bus >< Add‘ress ><

High imbedance

D15 to Dg T

Figure2.16 Pin States during On-Chip Memory Access (Address Update M ode 1)

293 On-Chip Supporting Module Access Timing

The on-chip supporting modules are accessed in three states. The data busis 8 or 16 bitswide,
depending on theinternal 1/0 register being accessed. Figure 2.17 shows the on-chip supporting
module access timing. Figure 2.18 indicates the pin states.

! Bus cycle

~— T, state - T, state - T; state —»

Address bus >< Address X
Internal read signal : \ ! : / ‘
Read ! 1 1 :
access | datab 1 ; 1 !
Internal data bus :>_< Read data :
Internal write signal \ /
Write ! ! ; ;
access ! ! | |
Internal data bus :>—< Write data )—

Figure2.17 Access Cyclefor On-Chip Supporting Modules
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Address bus >< Address X

S, RD, HWR, LWR

High impedance

Dj5 to Do

Figure2.18 Pin States during Accessto On-Chip Supporting Modules

294 Accessto External Address Space

The external address spaceis divided into eight areas (areas 0 to 7). Bus-controller settings
determine whether each areais accessed via an 8-bit or 16-bit data bus, and whether it is accessed
in two or three states. For details see section 6, Bus Controller.
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Section3 MCU Operating Modes

31 Overview

311 Operating M ode Selection

The H8/3062 Group has seven operating modes (modes 1 to 7) that are selected by the mode pins
(MD;to MDy) asindicated in table 3.1. The input at these pins determines the size of the address
space and the initial bus mode.

Table3.1 Operating Mode Selection

Description

Operating Mode Pins Initial Bus On-Chip  On-Chip
Mode MD, MD; MD, Address Space Mode*'  ROM RAM
— 0 0 0 Setting prohibited Setting Setting Setting

prohibited prohibited prohibited
Mode 1 0 0 1 Expanded mode 8 bits Disabled Enabled™?
Mode 2 0 1 0 Expanded mode 16 bits Disabled Enabled*?
Mode 3 0 1 1 Expanded mode 8 bits Disabled  Enabled*?
Mode 4 1 0 0 Expanded mode 16 bits Disabled  Enabled*?
Mode 5 1 0 1 Expanded mode 8 bits Enabled  Enabled*?
Mode 6 1 1 0 Single-chip normal mode — Enabled  Enabled
Mode 7 1 1 1 Single-chip advanced — Enabled  Enabled

mode

Notes: 1. In modes 1 to 5, an 8-bit or 16-bit data bus can be selected on a per-area basis by
settings made in the area bus width control register (ABWCR). For details see
section 6, Bus Controller.

2. If the RAME bitin SYSCR is cleared to 0, these addresses become external addresses.

For the address space size there are three choices. 64 kbytes, 1 Mbyte, or 16 Mbyte. The external
data busis either 8 or 16 bits wide depending on ABWCR settings. 8-bit bus mode is used only if
8-bit accessis selected for al areas. For details see section 6, Bus Controller.

Modes 1 to 4 are externally expanded modes that enable access to external memory and peripheral
devices and disable access to the on-chip ROM. Modes 1 and 2 support a maximum address space
of 1 Mbyte. Modes 3 and 4 support a maximum address space of 16 Mbytes.
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Mode 5 is an externally expanded mode that enables access to external memory and peripheral
devices and also enables access to the on-chip ROM. Mode 5 supports a maximum address space
of 16 Mbytes.

Modes 6 and 7 are single-chip modes in which the chip operates using only the on-chip ROM,
RAM, and I/O registers. All ports are available in these modes. Mode 6 supports a maximum
address space of 64 kbytes. Mode 7 supports a maximum address space of 1 Mbyte.

The H8/3062 Group can be used only in modes 1 to 7. The inputs a the mode pins must select one
of these seven modes. The inputs at the mode pins must not be changed during operation. Set the
reset state before changing the inputs at these pins.

312 Register Configuration

The H8/3062 Group has a mode control register (MDCR) that indicates the inputs a the mode
pins (MD; to MDy), and a system control register (SY SCR). Table 3.2 summarizes these registers.

Table3.2 Regigers

Address” Name Abbreviation R/W Initial Value
H'EEO11 Mode control register MDCR R Undetermined
H'EE012 System control register SYSCR R/W H'09

Note: * Lower 20 bits of the address in advanced mode.
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3.2 Mode Control Register (MDCR)

MDCR is an 8-bit read-only register that indicates the current operating mode of the
H8/3062 Group.

Bit 7 6 5 4 3 2 1 0
‘ — ‘ — ‘ — ‘ — ‘ — ‘ MDS2 ‘ MDS1 ‘ MDSO0 ‘
Initial value 1 1 0 0 0 —* —* —*
Read/Write — — — — — R R R
Reserved bits Mode select 2to 0

Bits indicating the current
operating mode

Note: * Determined by pins MD, to MDy,.

Bits 7 and 6—Reserved: These bits can not be modified and are always read as 1.
Bits 5 to 3—Reserved: These bits can not be modified and are always read as 0.

Bits2 to 0—Mode Select 2to 0 (MDS2 to MDS0): These bitsindicate the logic levels at pins
MD, to MDy (the current operating mode). MDS2 to MDS0 correspond to MD, to MDy. MDS2 to
MDSO0 are read-only bits. The mode pin (MD, to MDy) levels are latched into these bits when
MDCR isread.

Note: The versions with on-chip flash memory have a boot mode in which flash memory can be
programmed. In boot mode, the MDS2 bit value isthe inverse of the level at the MD, pin.
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3.3 System Control Register (SYSCR)

SYSCR isan 8-hit register that controls the operation of the H8/3062 Group.

Bit 7 6 5 4 3 2 1 0
‘ SSBY ‘ STS2 ‘ STS1 ‘ STSO ‘ UE ‘NMIEG‘ SSOE ‘ RAME ‘
Initial value 0 0 0 0 1 0 0 1
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
RAM enable
Enables or
disables
on-chip RAM

Software standby
output port enable
Selects the output state
of the address bus and
bus control signals in
software standby mode

NMI edge select
Selects the valid edge
of the NMI input

User bit enable
Selects whether to use the Ul bit in CCR
as a user bit or an interrupt mask bit

Standby timer select 2to 0
These bits select the waiting time at
recovery from software standby mode

Software standby
Enables transition to software standby mode
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Bit 7—Softwar e Standby (SSBY): Enables transition to software standby mode. (For further
information about software standby mode see section 21, Power-Down State.)

When software standby mode is exited by an external interrupt, and a transition is made to normal
operation, this bit remains set to 1. To clear this bit, write 0.

Bit 7

SSBY Description

0 SLEEP instruction causes transition to sleep mode (Initial value)
1 SLEEP instruction causes transition to software standby mode

Bits 6 to 4—Standby Timer Select 2to 0 (STS2 to STS0): These bits select the length of time
the CPU and on-chip supporting modules wait for the internal clock oscillator to settle when
software standby mode is exited by an external interrupt.

When using a crystal oscillator, set these bits so that the waiting time will be at least 7 ms at the
system clock rate. When operating on an external clock, careisrequired in the case of the
H8/3064F-ZTAT B-mask version, H8/3062F-ZTAT B-mask version, H8/3064 masked ROM
B-mask version, H8/3062 masked ROM B-mask version, H8/3061 masked ROM B-mask version,
and H8/3060 masked ROM B-mask version.

For further information about waiting time selection, see section 21.4.3, Selection of Waiting
Time for Exit from Software Standby Mode.

Bit 6 Bit 5 Bit 4
STS2 STS1 STSO Description

0 0 0 Waiting time = 8,192 states (Initial value)
Waiting time = 16,384 states

Waiting time = 32,768 states

Waiting time = 65,536 states

Waiting time = 131,072 states

Waiting time = 262,144 states

Waiting time = 1,024 states

I E=1E=1E=)
I E= =1 =)
R Ol kRr| Oo|rRr Ok

lllegal setting

Rev. 6.00 Mar 18, 2005 page 73 of 970
REJ09B0215-0600
RENESAS



Section 3 MCU Operating Modes

Bit 3—User Bit Enable (UE): Selects whether to use the Ul bit in the condition code register as a
user bit or aninterrupt mask bit.

Bit 3

UE Description

0 Ul bitin CCR is used as an interrupt mask bit

1 Ul bit in CCR is used as a user bit (Initial value)

Bit 2—NM | Edge Select (NMIEG): Selects the valid edge of the NMI input.

Bit 2

NMIEG  Description

0 An interrupt is requested at the falling edge of NMI (Initial value)
1 An interrupt is requested at the rising edge of NMI

Bit 1—Softwar e Standby OutpﬂPo_rt Enable (SSOE): Specifies whether the address bus and

bus control signals (CS, to CS;, AS, RD, HWR, LWR) are kept as outputs or fixed high, or placed
in the high-impedance state in software standby mode.

Bit 1

SSOE Description

0 In software standby mode, the address bus and bus control signals are all high-
impedance (Initial value)

1 In software standby mode, the address bus retains its output state and bus control

signals are fixed high

Bit 0—RAM Enable (RAME): Enables or disables the on-chip RAM. The RAME hit is
initialized by the rising edge of the RES signal. It is not initialized in software standby mode.

Bit 0

RAME Description

0 On-chip RAM is disabled

1 On-chip RAM is enabled (Initial value)
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34 Operating Mode Descriptions

34.1 Mode 1

Ports 1, 2, and 5 function as address pins A1g to Ao, permitting access to a maximum 1-Mbyte
address space. The initial bus mode after areset is 8 hits, with 8-bit accessto all areas. If at least
one areais designated for 16-bit access in ABWCR, the bus mode switchesto 16 bits.

34.2 Mode 2

Ports 1, 2, and 5 function as address pins A1g to Ao, permitting access to a maximum 1-Mbyte
address space. The initial bus mode after areset is 16 bits, with 16-bit accessto al areas. If all
areas are designated for 8-bit access in ABWCR, the bus mode switches to 8 bits.

343 Mode3

Ports 1, 2, and 5 and part of port A function as address pins A,z to Ay, permitting accessto a
maximum 16-Mbyte address space. The initial bus mode after areset is 8 bits, with 8-bit accessto
all areas. If a least one areais designated for 16-bit accessin ABWCR, the bus mode switches to
16 hits. A3 to A, are valid when O iswritten in bits 7 to 5 of the bus release control register
(BRCR) (Inthis mode Ay is always used for address output).

344 Mode 4

Ports 1, 2, and 5 and part of port A function as address pins A,z to Ay, permitting accessto a
maximum 16-Mbyte address space. The initial bus mode after areset is 16 bits, with 16-bit access
to all areas. If all areas are designated for 8-bit access in ABWCR, the bus mode switchesto

8 bits. A3 t0 Ay arevalid when O iswritten in bits 7 to 5 of BRCR (In this mode Ay is always
used for address output).

345 Mode5

Ports 1, 2, and 5 and part of port A can function as address pins Ay to Ao, permitting accessto a
maximum 16-Mbyte address space, but following areset they are input ports. To use ports 1, 2,
and 5 as an address bus, the corresponding bits in their data direction registers (P1DDR, P2DDR,
and P5SDDR) must be set to 1, setting ports 1, 2, and 5 to output mode. For Ay to Ao output, write
0in hits 7 to 4 of BRCR. The versions with on-chip flash memory support an on-board
programming mode in which the flash memory can be programmed. The initial bus mode after a
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reset is 8 bits, with 8-bit accessto all areas. If at least one areais designated for 16-bit accessin
ABWCR, the bus mode switchesto 16 bits.

346 Mode 6

This mode operates using the on-chip ROM, RAM, and registers. All 1/O ports are available.
Mode 6 supports a maximum address space of 64 kbytes.

347 Mode7

This mode operates using the on-chip ROM, RAM, and registers. All 1/O ports are available.
Mode 7 supports a 1-Mbyte address space.

The versions with on-chip flash memory support an on-board programming mode in which the
flash memory can be programmed.

35 Pin Functionsin Each Operating Mode

The pin functions of ports 1to 5 and port A vary depending on the operating mode. Table 3.3
indicates their functions in each operating mode.

Table3.3 Pin Functionsin Each M ode

Port Mode 1 Mode 2 Mode 3 Mode 4 Mode 5 Mode 6 Mode 7
Port 1 A; 10 Ag A;to A Az to Ag A7 10 Ay P1;to Plo*2 P1;to P1, P1;to P1,
Port2  Assto Ag Ags 0 Ag Ass to Ag Ass to Ag P2;t0 P2,"® P2,to P2,  P2;to P2,

Port 3 Di5 to Dg Dis to Dg D15 to Dg Dis to Dg Di5 to Dg P3;to P3, P3;to P3q

Port4  P4;to P4,"" DstoDo"t  P4,t0 P4, D;toDo"" P4, to P4,"' P4;to P4,  P4;to P4

Port 5 Ao 10 Asg Ao 10 Ass Ao to Ass A1 10 Asg P5; to P50*2 P5; to P5¢ P5; to P5q

Port A PA;to PA, PA;toPA, PAstoPA,, PAstoPA, PA;to PA,"* PA;to PA, PA;to PA,
Ay Az

Notes: 1. Initial state. The bus mode can be switched by settings in ABWCR. These pins function

as P4; to P4, in 8-bit bus mode, and as Dy to Dg in 16-bit bus mode.

2. Initial state. These pins become address output pins when the corresponding bits in the
data direction registers (P1DDR, P2DDR, P5DDR) are setto 1.

3. Initial state. Ay is always an address output pin. PAg to PA4 are switched over to Ay; to
A output by writing 0 in bits 7 to 5 of BRCR.

4. |Initial state. PA7 to PA, are switched over to A,z to Az output by writing 0 in bits 7 to 4
of BRCR.
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3.6

Memory Map in Each Operating Mode

Figures 3.1 to 3.4 show memory maps of the H8/3062 Group. In the expanded modes, the address
spaceis divided into eight areas.

Theinitial bus mode differs between modes 1 and 2, and also between modes 3 and 4.

The address locations of the on-chip RAM and on-chip registers differ between the 64-kbyte mode
(mode 6), the 1-Mbyte modes (modes 1, 2, and 7), and the 16-Mbyte modes (modes 3, 4, and 5).
The address range specifiable by the CPU in the 8- and 16-bit absolute addressing modes (@aa.8
and @aa:16) also differs.

36.1

Comparison of H8/3062 Group Memory M aps

In the H8/3062 Group, the address maps vary according to the size of the on-chip ROM and RAM.
Theinternal I/O register spaceis the samein all models, and the H8/3062F-ZTAT B-mask version
and H8/3062 have the same address map. The H8/3064F-ZTAT B-mask version and H8/3064
masked ROM B-mask version have the same address map. Table 3.4 shows the various address

mapsin mode 5.

Table3.4 AddressMapsin Mode5

H8/3062 Masked

ROM Version,
H8/3062 Masked
ROM B-Mask
Version, H8/3061 Masked H8/3060 Masked H8/3064 Masked
H8/3062F-ZTAT ROM Version, ROM Version, ROM B-Mask
R-Mask Version, H8/3061 Masked H8/3060 Masked Version,
H8/3062F-ZTAT ROM B-Mask ROM B-Mask H8/3064F-ZTAT
B-Mask Version Version Version B-Mask Version
On-chip  Size 128 kbytes 96 kbytes 64 kbytes 256 kbytes
ROM  Address  H'000000 to H'000000 to H'000000 to H'000000 to
area H'01FFFF H'017FFF H'00FFFF H'03FFFF
On-chip  Size 4 kbytes 4 kbytes 2 kbytes 8 kbytes
RAM Address  H'FFEF20 to H'FFEF20 to H'FFF720 to H'FFDF20 to
area H'FFFF1F H'FFFF1F H'FFFF1F H'FFFF1F

RENESAS
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3.6.2 Reserved Areas

The H8/3062 Group memory map includes reserved areas to which access (reading or writing) is
prohibited. Normal operation cannot be guaranteed if the following reserved areas are accessed.

Reserved Areain Internal 1/0 Register Space: The H8/3062 Group internal /O register space
includes areserved areato which accessis prohibited. For details see appendix B, Internal I/0O
Registers.

Other Reserved Areas, In mode 5 in the H8/3061 masked ROM version, H8/3061 masked ROM
B-mask version, H8/3060 masked ROM version, and H8/3060 masked ROM B-mask version
thereisareserved areain area 0, as shown in figures 3.2 and 3.3.

In modes 1to 5 in the H8/3060 masked ROM version and H8/3060 masked ROM B-mask version
thereisareserved areain area 7, as shown in figure 3.3.
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Section 3 MCU Operating Modes

Modes 1 and 2

(1-Mbyte expanded modes with
on-chip ROM disabled)

Modes 3 and 4

(16-Mbyte expanded modes with
on-chip ROM disabled)

H'00000

H'000FF

HO7FFF

H'1FFFF
H20000
H'3FFFF
H'40000
H'SFFFF
H'60000
H'7FFFF
H'80000
H'OFFFF
H'A0000
H'BFFFF
H'C0000
H'DFFFF
H'E0000

H'EE000

H'EEOFF

H'F8000

HFEF1F
HFEF20

H'FFF00
H'FFF1F
H'FFF20

H'FFFEQ
H'FFFEA

HFFFFF

Vector area

Internal I/O
registers (1)

External address

Internal I/O
registers (2)

External
address
space

Memory-indirect
branch addresses

H'000000

H'0000FF

H'007FFF

H'1FFFFF
H'200000

H'3FFFFF
H'400000

H'SFFFFF
H'600000

H'7FFFFF
H'800000

H'OFFFFF
H'A00000

H'BFFFFF
H'C00000

H'DFFFFF
H'E00000

H'FEE000

H'FEEOFF

H'FF8000

HFFEFLF
HFFEF20

H'FFFFO0

HFFFF1F
HFFFF20

HFFFFEQ
HFFFFEA

HFFFFFF

Vector area -8
cn |2
L8 2
== o
------------ 128188
28 1%¢2
oG o=
EC |6
208 o ®
=9
Area 0
Area 1
Area 2
External
address Area 3
space
Area 4
Area 5
Area 6
Area 7
Internal 1/O
registers (1)
External address
space
-chi * [
On-chip RAM 2 4
------------ -+ 3 7]
¢ g
3 |®
Internal I/O 3 Q
registers (2) 5 |2
2 |3
] <
External s -
address 5 2
space ) 9

Note: * External addresses can be accessed by disabling on-chip RAM.

Figure3.1 Memory Map of H8/3062F-ZTAT R-Mask Version,
H8/3062F-ZTAT B-Mask Version, H8/3062 Masked ROM Version,
and H8/3062 Masked ROM B-Mask Version in Each Operating M ode
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Section 3 MCU Operating Modes

Mode 5 Mode 6 Mode 7
(16-Mbyte expanded mode with (single-chip normal mode) . Moae
on-chip ROM enabled) (single-chip advanced mode)
H'000000 [ Ji T ' 1 H'00000 11 -1~
Vector area - F0000 Vector area -8 00000 Vector area -
on |2 o n Son |2
282 £9 2¢ |2
H'0000FF | ______| VS5 89| HOOFF|___________| 1535 H'000FF | ___________| YE5 |8
l;% it g .;% On-chip ROM ;% z
) 65 |52 On-chipROM | 65 3 65 |3
On-chip ROM % § 23 P % % % § 3
s5,7° S5 s5,"
HOO7FFF |- __1__"”¥ __ HO7FFF | o T 2Y __
HOLFFFF .
H'020000 A 0 :'[E)E(I):('): ,
H'1FFFFF rea H1FFFF
H'200000 |~ " Tl oo Internal 1/0
H3FFFFF| | Aeal registers (1)
H'400000 H'EOFF
HSFFFFF|___________|Ar®a2
H'600000 | External address
H7FFFFF|___space __|Af®a3 S
H'800000 '
HOFFFFF|_ __________|Aead4 ”
H'A00000 On-chip RAM g
WBFFFFF|___________|AaS P 2
H'C00000| "~ 7T T o T | HFFOO |- 9 i
: Area 6 S H'EEO00
HDFFFFF|___________[77%%2 HEFLE B Internal I/O
H'E00000 Area 7 H'FF20 g registers (1)
Internal I/O s H'EEOFFE
HEFES registers (2) 3
H'FEE000 &
Internal /O < R
registers (1 2 .
HFEEOFF|_ 0 W HFFFF. .. Y o HFEF20 2
: Extergz;;igdress On-chip RAM § g
H'FF8000 | __°Pace | ________ H'FFFO0 [----------- e |3
H'FFEF1F HFFF1F 3 |2
H'FFEF20 ; HFFF2 & |2
, OnchipRaM'| 8 | g °l memaivo || |3
H'FFFFO0 4 § registers (2) 2 3
H'FFFF1F g |3 HFFFE9 2 5
H'FFFF20 Internal /O g s = =1
HEFEFE9 registers (2) % 35 ) >
HFFFFEA 2 |3 HFFFFF . YV
External [l 2
address 3 =
space ) ®
HFFFFFFL ¥ ¥« ~_

Note: * External addresses can be accessed by disabling on-chip RAM.

Figure3.1 Memory Map of H8/3062F-ZTAT R-Mask Version,
H8/3062F-ZTAT B-Mask Version, H8/3062 Masked ROM Version,
and H8/3062 Masked ROM B-Mask Version in Each Operating M ode (cont)
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Section 3 MCU Operating Modes

Modes 1 and 2 Modes 3 and 4
(1-Mbyte expanded modes with (16-Mbyte expanded modes with
on-chip ROM disabled) on-chip ROM disabled)
H'00000 ———————T 11 - e
00000 Vector area - F000000 Vector area o
cn & Sn |2
283 283
H'O0OFF | ___________] 185 |29 HO00OFF [ ... _____| 185|293
I1c |3 I1c|®3
Ss |29 55|89
gg 23 E2 |83
28 4w Q8 4@
HO7FFF [ ... ] 7 =Sy | HOOTFFF| | =8y
HIFFFF| .| Areal Area 0
H'20000 Hi1FFFFF| 1 ___
B N | Areal | 11200000
H'40000
e P | Areaz Areal
H'60000 | External address | a(aq 3 H3FFFFF ___________ 1 _________
H7FFFF| ___ ¢ space | "TTTY H'400000
H'80000
e T | Aread Area 2
H'A0000 H'5FFFFF
\ Area 5 ennnnn [~ - Tttt
HBFFFEL 177777 H'600000 External
H'C0000 Area 6 address Area 3
HDFFFFL ___________|"7'®8% space
H'E0000 Area 7 H7FFFFF | T077T
, H'800000
H'EEO00
Intt_arnal 1/0 Area 4
eeorg| redisters () HOFFFFF| |
External address H'A00000
space
HE8000 F~---=---===-F-"---5"-- Area 5
. HBFFFFF| __ 1 ___ .
HrEr. . |8 |Hcooo00
On-chip RAM* | @ I
CEEAQ b mmm e m e e m e - -9 o Area 6
H'FFFO0 o |3 |HDFFFFF
H'EEFLFE % € | HE00000
H'FFF20 | o |3
Interna 110 2 3 H'EEE000 Area 7
registers (2) El 2 Internal I/O
H'FFFEQ 2 © registers (1)
HFFFEA| External S |3 | HFEEOFF
address ] Q External address
H'FFFFF space ® oy H'EF8000 |- _ - space | _________
H'FFEF1F
H'FFEF20
On-chip RAM* | & §
H'FFFFOO [~ ==~="~=""1 Te |8
H'FFFF1F s |B8
H'FFFF20 ® ©
Internal I/O @ 2
registers (2) s |2
H'FFFFE9 2 |2
" e}
HFFFFEA]  External S 2
address 5 2
HFFFFFF|___ SPace R

Note: * External addresses can be accessed by disabling on-chip RAM.

Figure3.2 Memory Map of H8/3061 Masked ROM Version
and H8/3061 Masked ROM B-Mask Version in Each Operating Mode
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Section 3 MCU Operating Modes

Mode 5 Mode 6 Mode 7
(16-Mbyte expanded mode with (single-chip normal mode) . _Mode
on-chip ROM enabled) (single-chip advanced mode)
H'000000 [ 11 "% - H 'S H00000 ————————11 %
Vector area 4 0000 Vector area 3 00000 Vector area 2
Swn |2 s8R} Swn |2
283 28 283
H'0000FF | ___________] Y2835 89| HOOFF | __________| 1235 H'000FF | ___________| Y25 |2
Ic|®Q s I®|®
On-chpROM | 5§ |5£ ) 5 On-chipROM | §§ |8
(maskRoM) | 55 (83 On-chipROM | & & (maskROM) | §§ |9
H'O07FFF zs (maskROM) | = 5 HO7FFF =5
HO17FFF |~~~ "~ """"""7 """~~~ | Tt
H'018000 i H'DFFF
\ Reserved
Int(_arnal 110
H1FFFFF| | ﬁ"f‘?,o,,,, registers (1)
H'200000 H'EOFF
H3FFFFF| _ |Aeal
H'400000
HSPRRPF| A4z 1
H'600000 [ External address
H7FFFFF|__space | A€a3 9
H'800000 On-chip RAM e
HOFFFFF|_ __________|Ae€a4 2
H'A00000 HFFOO|™ """ """ s H'EE000
HBFFFFF|___________|A™®a5 | Hrer K Internal I/O
H'C00000 H'FF20 o registers (1)
. Area 6 =1
HOFFFFC ____ Area® iemalio || 2| weeorr
00000 Area 7 H'FFEQ 2
Z H'F8000 -~~~ --------------1 -
H'FEE000 ' 3 8
Internal I/0 HFFFF. T ® H'EEF20 - " ?
registers (1) On-chip RAM g |£
H'FEEOFF HFFFOO |- -ccecoooo- -3 3
External address — g g
H'FF8000 space =
""""""""""" H'FFF20 ® |2
HFFEF1F Internal 1/0 o 2
H'FFEF20 ; 2| o registers(2) 2 s
On-chip RAM?| 8 | HFFFE9 2 |z
HFFFFO0 |~~~ """""" "] rg g § &
H'FFFF1F RE: 2
HFFFF20[ intemalio || g | ® HFFFFF ____________ Y. % __
HEEFEEQ registers (2) % %
H'FFFFEA 2 |2
External [ |
address 3 =
T e}
space ® |3
HFFFFFFL Y Y- —_

Notes: 1. Do not access the reserved area.
2. External addresses can be accessed by disabling on-chip RAM.

Figure3.2 Memory Map of H8/3061 Masked ROM Version
and H8/3061 Masked ROM B-Mask Version in Each Operating M ode (cont)
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Section 3 MCU Operating Modes

Modes 3 and 4
(16-Mbyte expanded modes with
on-chip ROM disabled)

Modes 1 and 2
(1-Mbyte expanded modes with
on-chip ROM disabled)
H00000 Vector area ]
Sn |8
(O] 3
5813,
H'000FF |- =--=-==--"1 ~£3 |38
1% |®g
SE |55
53|93
HO7TFFF| | =5y
HIFFFF| __________|Aea0
H'20000
e R Areal
H'40000
I R Area2
H'60000 | External address
H7FFFF|____space | Areas
H'80000
HOFFFF| __________|A®a4
H'A0000
HBFFFF|_ ... Areas
H'C0000
HDFFFF|_ ... Areab
H'E0000 Area 7
HEE000 Internal /0
i 1
HEEOFF registers (1)
External address
space
H'F8000 |=-~="~"""=""9"""""§4 "~
H'FEF1F o
H'FEF20 il 7]
HEE71E Reserved " §
H'FF720 o |5
H'FFFOO |7~~~ o ok 3 ©
On-chip RAM 5 o
HFFFLF 2 |2
HFFF20 | nternal 110 2 |3
registers (2) 2 |8
H'FFFE9 2 |8
HFFFEA| External L]
address 2
HFFFFFL__Space R R

H'000000

Vector area -8
on L
[} p=}
SEg,
H'0000FF |-----------1 TE£3 88
3% |%a
Sc |20
£2 23
20 A
HOO7FFF | __|._ =Sy
Area 0
HIFFFFF| |
H'200000
Area 1
HSFFFFF| ] .
H'400000
Area 2
HSFFFFF| |
H'600000 External
address Area 3
H7FFFER| __SPACe |
H'800000
Area 4
HOFFFFF| |
H'A00000
Area 5
HBFFFFF|______ |
H'C00000
Area 6
H'DFFFFF|
H'E00000
H'FEE000 Area 7
Internal 1/0
registers (1)
H'FEEOFF
External address
HFF8000 |- PR
HEFEF1F
HFFEF20| Reserved'?
HFFF71F
H'FFF720 e |3
HFFFFOO [~ === """ """~ Jre |8
n-chip RAM2[ | & | &
Hrrpr1e | O 3 |3
HFFFF20 ? |
Internal I/0 o 2
registers (2) 2 3
HFFFFEQ 2 |2
HFFFFEA|  External s |
address 3 2
space ® |g
HFFFFFFL ¥ ¥ __

Notes: 1. Do not access the reserved area.
2. External addresses can be accessed by disabling on-chip RAM.

Figure3.3 Memory Map of H8/3060 Masked ROM Version
and H8/3060 Masked ROM B-Mask Version in Each Operating M ode
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Section 3 MCU Operating Modes

Mode 5 Mode 6 Mode 7
(16-Mbyte expanded mode with (single-chip normal mode) .  Mode
on-chip ROM enabled) (single-chip advanced mode)
H'000000 [ 13" "% " ! 1 000001 %
Vector area =81 H0000 Vector area ] H00000 Vector area =81
S - O 0 o0 -
2813 28 2813
H'0000FF | __________] 185 |2 g| HOOFF|. .. 1Es HO0OFF | _________ 1835 |8
8 1%¢2 =8 ) 5015
On-chpROM | 55 |52 ) S5 On-chipROM | 55§ |5
(maskROM) | §5 |98 On-chip ROM | £ £ (maskROM) | 55|
<1 mask ROM s <1
HOO7FFF | __________] _ =5y ( )| =5 HO7FFF| o] =3y
H'00FFFF .
H'010000 — HDFFEF ‘
HO1FFFE| Reserved H'E00O H'1FFFF
H'020000 Internal 1/0
, Area 0 i
H1FFFFF|_ | 7ead registers (1)
HAPFPPF Areal | HEOFF
H400000 |7 T T Areg
HSFFFFF|___________|Aea2 -
H'600000 | External address H'EF
H7FFFFE|__ space | A€a3 "
H'800000 On-chip RAM 3
HOFFFFF|___________|Arad HER0 P @
H'A00000 Area5 | . |TTTTTTTTTTT s H'EE000
:(BZ'O:SOF('):('): --------------------- HFF1F ] Internal I/0
, o ist 1
HDFFFFF|___________|Aea6 | HFF20| |yemario 5 HEEOFF registers (1)
H'E00000 registers (2) 2
Area 7 H'EEEQ 2
' © QAN - -
HFEEO0O| | emal 110 = H'F8000 "
registers (1 , ;
HreEorF|_CSers (1) HFFFF. X o HFEF20 2
. External address On-chip RAM 4 o
HFF8000 | __space | H'FFFO0 |- - - === - | +8 §
. HFFF1F s |2
HFFEF20 = HFFF20 q 2
, Reserved Internal 1/0 @ @
EEEE%S " registers(2) RNk
%) Q " ) =
HFFFFO0| ™"~ """ """ Ty |2 HFFFE9 g |2
On-chipRAM2| | @ | £ PR ]
H'FFFF1F 5 § <
HFFFF20| ntemalio || 8 | o HFFFFF ____________Y. s
- ° 2
HEFFFEQ registers (2) £ %
H'FFFFEA s |8
External 9 <
address S |5
space 2 ‘_c'o‘
H'FFFFFF LA A

Notes: 1. Do not access the reserved area.
2. External addresses can be accessed by disabling on-chip RAM.

Figure3.3 Memory Map of H8/3060 Masked ROM Version
and H8/3060 Masked ROM B-Mask Version in Each Operating M ode (cont)
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Section 3 MCU Operating Modes

Modes 1 and 2 Modes 3 and 4
(1-Mbyte expanded modes with (16-Mbyte expanded modes with
on-chip ROM disabled) on-chip ROM disabled)
H00000 Vector area -3 F000000 Vector area -3
e e
3 g S S g R
H'O00FF [-----------1 “-£35 |9 ¥| HO000FF [-----------1 £ |28
>%|%a >®|%¢o
Sc =0 Sc |20
28 35 HE:
08 ac Q0 S
worrrE | | ¢ =5y lwoorFFF| | =Sy
HAFFFF| | Area0 Area 0
H'20000 H'1FFFFF
H3FFFF| | Areal In200000 [TTTTTTTTTTTTTTTTTTT
H'40000
HSFFFF || Area2 Area 1
H'60000 | External address Area 3 H3FFFFF | 1 __
H7FFFF [ ___ s space ___ | "9° H'400000
H'80000
HOFFFF | .| Aread Area 2
H'A0000 H'SFFFFF
, Area 5 e00000 TS T T ITTT
HIBFFFF _______________________ H'600000 External
H'C0000 Area 6 address Area 3
HDFFFF| ___________|"7'®8% space
H'E0000 H7FFFFF | __ o0 .
Area 7
H'EE000 H'800000
Internal 1/0O Area 4
reeore| egisters ) HOFFFFF| |
External address H'A00000
space
HE8000 f-~~-"------"F-""""3 - Area 5
, HBFFFFF| | __
iz ;g HEo0m0
On-chip RAM* | @ a
HIFFFOO ------------- -- 0 — Area 6
o 3 HDFFFFF| __ | .
HEFF1F 3 g H'E00000
HFFF20 | s |2
Internal 1/0 2 3 H'FEE000 Area 7
registers (2) S 2 Internal I/O
H'FFFE9 g | registers (1)
HFFFEA| External S |3 | HFEEOFF
address ] Q External address
H'FFFFF space R A H'FF8000 | - - space |
H'FFDF1F
H'FFDF20
On-chip RAM* | & §
H'FFFFOO [========"""1 Te |8
H'FFFF1F s |B8
H'FFFF20 ® ©
Internal I/O @ 1]
registers (2) s |2
H'FFFFEQ 2 12
HFFFFEA External ® s
address 5 |2
H'FFFFFF space 48

Note: * External addresses can be accessed by disabling on-chip RAM.

Figure3.4 H8/3064F-ZTAT B-Mask Version and H8/3064 M asked ROM B-Mask Version
Memory Map in Each Operating Mode
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Section 3 MCU Operating Modes

Mode 5 Mode 6 Mode 7
(16-Mbyte expanded mode with (single-chip normal mode) . _Moae
on-chip ROM enabled) (single-chip advanced mode)
H'000000 [ Ji T ' 1 H'00000 11 -1~
Vector area 4 F0000 Vector area 3 00000 Vector area 3
Scn |2 R Scn |2
282 £9 282
H'0000FF | ___________|] RS @9 HOOFF|___________| ARCES H'000FF | ___________|] RS 29
13|84 L8 I8 (8¢
On-chpROM | 5§ |5£ G5 On-chpROM | 5§ |5£
(flash memory)| §5 |&©3 On-chipROM | £ £ (flash memory)| §5 |©3S
s5,7° (flash memory)| =35 S5.7©
HOO7FFF |- __1___"”¥ __ HO7FFF | o T 2VY __
H'O3FFFF .
H'040000 HVDFFF ,
. Area 0 H'E000 H'3FFFF
H1FFFFF|___ 1 """
H'200000 |~ 77T Internal 110
H3FFFFF| | Aeal registers (1)
H'400000 H'EOFF
HSFFFFF|___________|Ar®a2
H'600000 | External address
H7FFFFF|___space __| A3 S
H'800000 '
HOFFFFF| __________|Aead4 "
H'A00000 On-chip RAM 2
HBFFFFF|___________|A®aS P 2
H'CO0000| | Aaar | AFRUUR-----------4 IS H'EE000
HDFFFFF|________._[A®0 | 2 Internal /O
H'E00000 Area 7 H'FF20 g registers (1)
Internal 1/O = H'EEOFE
HEFES registers (2) 3
H'FEE000 8
Internal 1/0 < R
registers (1, 2 4
HFEEOFFL_ 0 W HFFFF. .. Y o HEDE20 2
: Exterga;igdress On-chip RAM $ o
H'FF8000 | ___space | ________ HFFFOO |- o comeeo- ] . § §
H'FFDF1F HFFF1F s |2
\ - , S =
H'FFDF20 _O_n:(_:r_llP_l?A_Mf_ N § 8 H'FFF20 Internal /O P 8
H'FFFFO0 4 § registers(2) 2 2
H'FFFF1F g |z HFFFE9 2 5
H'FFFF20 Internal /O s | £ =1
HFFFFEQ| 9SS |13 15 H'FFFFF @
H'FFFFEA| /2! yHF-.o Y
External [l 2
address 3 =
space ) ®
HFFFFFFL 1Y ¥« ~_

Note: * External addresses can be accessed by disabling on-chip RAM.

Figure3.4 HB8/3064F-ZTAT B-Mask Version and H8/3064 M asked ROM B-Mask Version
Memory Map in Each Operating M ode (cont)
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Section 4 Exception Handling

Section 4 Exception Handling

41 Overview

411 Exception Handling Typesand Priority

Astable 4.1 indicates, exception handling may be caused by areset, interrupt, or trap instruction.
Exception handling is prioritized as shown in table 4.1. If two or more exceptions occur
simultaneously, they are accepted and processed in priority order. Trap instruction exceptions are
accepted at all timesin the program execution state.

Table4.1 Exception Typesand Priority

Priority Exception Type Start of Exception Handling
High Reset Starts immediately after a low-to-high transition at the
RES pin
Interrupt Interrupt requests are handled when execution of the
current instruction or handling of the current exception
is completed
Low Trap instruction (TRAPA) Started by execution of a trap instruction (TRAPA)

4.1.2 Exception Handling Operation
Exceptions originate from various sources. Trap instructions and interrupts are handled as follows.

1. The program counter (PC) and condition code register (CCR) are pushed onto the stack.
2. The CCR interrupt mask bit isset to 1.

3. A vector address corresponding to the exception source is generated, and program execution
starts from that address.

Note: For areset exception, steps 2 and 3 above are carried out.
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Section 4 Exception Handling

413 Exception Vector Table

The exception sources are classified as shown in figure 4.1. Different vectors are assigned to
different exception sources. Table 4.2 lists the exception sources and their vector addresses.

* Reset
External interrupts: NMI, IRQ, to IRQg

Exception
sources . Interrupts

Internal interrupts: 27 interrupts from on-chip

« Trap instruction supporting modules

Figure4.1 Exception Sources
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Section 4 Exception Handling

Table4.2 Exception Vector Table

Exception Source

Vector Number

Vector Address™

1

Advanced Mode

Normal Mode

Reset 0 H'0000 to H'0003 H'0000 to H'0001
Reserved for system use 1 H'0004 to H'0007 H'0002 to H'0003
2 H'0008 to H'000B H'0004 to H'0005
3 H'000C to H'000F H'0006 to H'0007
4 H'0010 to H'0013 H'0008 to H'0009
5 H'0014 to H'0017 H'000A to H'000B
6 H'0018 to H'001B H'000C to H'000D
External interrupt (NMI) 7 H'001C to H'001F H'0O00E to H'000F
Trap instruction (4 sources) 8 H'0020 to H'0023 H'0010 to H'0011
9 H'0024 to H'0027 H'0012 to H'0013
10 H'0028 to H'002B H'0014 to H'0015
11 H'002C to H'002F H'0016 to H'0017
External interrupt IRQq 12 H'0030 to H'0033 H'0018 to H'0019
External interrupt IRQ; 13 H'0034 to H'0037 H'001A to H'001B
External interrupt IRQ, 14 H'0038 to H'003B H'001C to H'001D
External interrupt IRQ3 15 H'003C to H'003F H'001E to H'001F
External interrupt IRQ, 16 H'0040 to H'0043 H'0020 to H'0021
External interrupt IRQs 17 H'0044 to H'0047 H'0022 to H'0023
Reserved for system use 18 H'0048 to H'004B H'0024 to H'0025
19 H'004C to H'004F H'0026 to H'0027
Internal interrupts*2 20 H'0050 to H'0053 H'0028 to H'0029
to to to
63 H'00FC to H'00FF H'007E to H'007F

Notes: 1. Lower 16 bits of the address

2. For the internal interrupt vectors, see section 5.3.3, Interrupt Exception Handling Vector
Table.
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Section 4 Exception Handling

4.2 Reset

421 Overview

A reset isthe highest-priority exception. When the RES pin goes low, all processing halts and the
chip entersthereset state. A reset initializesthe internal state of the CPU and the registers of the
on-chip supporting modules. Reset exception handling begins when the RES pin changes from
low to high.

The chip can also be reset by overflow of the watchdog timer. For details see section 11,
Watchdog Timer.

422 Reset Sequence
The chip enters the reset state when the RES pin goes low.

To ensure that the chip is reset, hold the RES pin low for at least 20 ms at power-up. To reset the
chip during operation, hold the RES pin low for at least 10 system clock (¢) cycles. In the versions
with on-chip flash memory, the RES pin must be held low for at |east 20 system clock cycles. See
appendix D.2, Pin States at Reset, for the states of the pinsin the reset state.

When the RES pin goes high after being held low for the necessary time, the chip starts reset
exception handling as follows.

» Theinternal state of the CPU and the registers of the on-chip supporting modules are
initialized, and the | bitissetto 1 in CCR.

» The contents of the reset vector address (H'0000 to H'0003 in advanced mode, H'0000 to
H'0001 in normal mode) are read, and program execution starts from the addressindicated in
the vector address.

Figure 4.2 shows the reset sequence in modes 1 and 3. Figure 4.3 shows the reset sequencein
modes 2 and 4. Figure 4.4 shows the reset sequence in mode 6.
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Section 4 Exception Handling
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Figure4.2 Reset Sequence (Modes1 and 3)
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Section 4 Exception Handling

Internal
Vector fetch processing

Prefetch of first
program instruction

RES 3

Address bus >< @ X @ | (5) ><
RD 1 [ [ [
HWR, LWR ; High ; ; ; ;
Dys to Dy § @ > @ > © >

(1), (3) : Address of reset exception handling vector: (1) = H'000000, (3) = H'000002
(2), (4) : Start address (contents of reset exception handling vector address)

(5) : Start address

(6) : First instruction of program

Note: After a reset, the wait-state controller inserts three wait states in every bus cycle.

Figure4.3 Reset Sequence (M odes2 and 4)
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RES

Prefetch of
first program
| instruction | |

Internal
| Vector fetch | processing

-

-t
| | |

Internal
address bus

Internal
read signal

Internal

write signal

Internal

High : : ! ! i

data bus
(16 bits wide)

Q) :
) :
@ :

Address of reset exception handling vector (H'0000)
Start address (contents of reset exception handling vector address)
First instruction of program

Figure4.4 Reset Sequence (M ode 6)

423 Interrupts after Reset

If aninterrupt is accepted after areset but before the stack pointer (SP) isinitialized, PC and CCR
will not be saved correctly, leading to a program crash. To prevent this, all interrupt requests,
including NMI, are disabled immediately after areset exception handling. Thefirst instruction of
the program is always executed immediately after the reset state ends. Thisinstruction should
initialize the stack pointer (example: MOV .L #xx:32, SP).
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4.3 Interrupts

Interrupt exception handling can be requested by seven external sources (NMI, IRQo to IRQs), and
27 internal sources in the on-chip supporting modules. Figure 4.5 classifies the interrupt sources
and indicates the number of interrupts of each type.

The on-chip supporting modules that can request interrupts are the watchdog timer (WDT), 16-bit
timer, 8-bit timer, serial communication interface (SCI), and A/D converter. Each interrupt source
has a separate vector address.

NMI isthe highest-priority interrupt and is always accepted. Interrupts are controlled by the
interrupt controller. The interrupt controller can assign interrupts other than NMI to two priority
levels, and arbitrate between simultaneous interrupts. Interrupt priorities are assigned in interrupt
priority registers A and B (IPRA and IPRB) in the interrupt controller.

For details on interrupts see section 5, Interrupt Controller.

Note: * In the versions with on-chip flash memory, NMI input is sometimes disabled. For details
see section 17.6.4, NMI Input Disabling Conditions.

. NMI (1)
External interrupts { IRQ, 10 IRQ (6)
Interrupts WDT* (1)
] 16-bit timer (9)
Internal interrupts 8-bit timer (8)
SCI (8)
A/D converter (1)

Notes: Numbers in parentheses are the number of interrupt sources.
* When the watchdog timer is used as an interval timer, it generates an interrupt
request at every counter overflow.

Figure4.5 Interrupt Sourcesand Number of Interrupts

44 Trap Instruction

Trap instruction exception handling starts when a TRAPA instruction is executed. If the UE bit is
set to 1 in the system control register (SY SCR), the exception handling sequence setsthe | bit to 1
in CCR. If the UE hit is 0, the | and Ul bits are both set to 1 in CCR. The TRAPA instruction
fetches a start address from a vector table entry corresponding to a vector number from 0 to 3,
which is specified in the instruction code.
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45

Stack Status after Exception Handling

Figure 4.6 shows the stack after completion of trap instruction exception handling and interrupt
exception handling.

w

\/\

SP-4 SP (ER7) - CCR

SP-3 SP+1 CCR*

SP-2 SP+2 PCy

SP-1 SP+3 PC L

SP (ER7) ~ Stack area SP+4 Even address

Before exception handling ———  After exception handling

Pushed on stack
a. Normal mode

SP-4 SP (ER7) - CCR

SP-3 SP+1 PCE

SP-2 SP+2 PCH

SP-1 SP+3 PC |

SP (ER7) - Stack area SP+4 Even address

Before exception handling ———  After exception handling
Pushed on stack
b. Advanced mode

Legend:

PCg : Bits 23 to 16 of program counter (PC)

PC,, : Bits 15 to 8 of program counter (PC)

PC, : Bits 7 to O of program counter (PC)

CCR : Condition code register

SP : Stack pointer

Notes: * Ignored at return.
1. PC indicates the address of the first instruction that will be executed after return.

2. Registers must be saved in word or longword size at even addresses.

Figure4.6 Stack after Completion of Exception Handling
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4.6 Notes on Stack Usage

When accessing word data or longword data, the H8/3062 Group regards the lowest address bit as
0. The stack should always be accessed by word access or longword access, and the value of the
stack pointer (SP:ER7) should always be kept even.

Use the following instructions to save registers:

PUSH.W Rn (or MOV.W Rn, @-SP)
PUSH.L ERn  (or MOV.L ERn, @-SP)

Use the following instructions to restore registers:

POP.W Rn (or MOV.W @SP+, Rn)
POP.L ERN (or MOV.L @SP+, ERnN)

Setting SP to an odd value may lead to a malfunction. Figure 4.7 shows an example of what
happens when the SP value is odd.
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CCR SP —*™ R1L HFFFEFA

SP—= HFFFEFB
PC PC HFFFEFC
HFFFEFD

HFFFEFE

SP—= HFFFEFF

TRAPA instruction executed MOV. B R1L, @-ER7
_— _—
SP set to H'FFFEFF Data saved above SP CCR contents lost

Legend:

CCR : Condition code register
PC : Program counter

R1L : General register R1L
SP : Stack pointer

Note: The diagram illustrates modes 3 to 5.

Figure4.7 Operation when SP Valueis Odd
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Section 5 Interrupt Controller

Section 5 Interrupt Controller

51 Overview

511 Features
The interrupt controller has the following features:

* Interrupt priority registers (IPRs) for setting interrupt priorities
Interrupts other than NMI can be assigned to two priority levels on a module-by-module basis
ininterrupt priority registers A and B (IPRA and IPRB).

* Three-level enabling/disabling by the | and Ul bitsin the CPU’ s condition code register (CCR)
and the UE bit in the system control register (SY SCR)

* Seven externd interrupt pins
NMI has the highest priority and is always accepted®; either therising or falling edge can be
selected. For each of IRQg to IRQs, sensing of the falling edge or level sensing can be selected
independently.

Note: * In the versions with on-chip flash memory, NMI input is sometimes disabled. For details
see section 17.6.4, NMI Input Disabling Conditions.
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51.2 Block Diagram

Figure 5.1 shows a block diagram of the interrupt controller.

CPU

ul

liIscR| | IER | | IPRA,IPRB |
NMI |
input
Y Y
; »| [RQ input -
IRQ input section ISR
Interrupt
OVF | Priority request
TME decision logic
. Vector
I> > number
TEI : _
TEIE i ?
Interrupt controller ( L—
UE
Legend: SYSCR
ISCR : IRQ sense control register
IER : IRQ enable register
ISR . IRQ status register

IPRA : Interrupt priority register A
IPRB : Interrupt priority register B
SYSCR : System control register

CCR

Figure5.1 Interrupt Controller Block Diagram
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513 Pin Configuration
Table 5.1 lists the interrupt pins.

Table5.1 Interrupt Pins

Name Abbreviation /O Function

Nonmaskable interrupt NMI Input Nonmaskable interrupt”, rising edge or
falling edge selectable

External interrupt request 5to 0 IRQsto IRQo  Input Maskable interrupts, falling edge or level
sensing selectable

Note: * In the versions with on-chip flash memory, NMI input is sometimes disabled. For details see
17.6.4, NMI Input Disable Conditions.

514 Register Configuration

Table 5.2 lists the registers of the interrupt controller.

Table5.2 Interrupt Controller Registers

Address**  Name Abbreviation R/W Initial Value
H'EE012 System control register SYSCR R/W H'09
H'EE014 IRQ sense control register ISCR R/W H'00
H'EE015 IRQ enable register IER R/W H'00
H'EE016 IRQ status register ISR R/(W)*2 H'00
H'EE018 Interrupt priority register A IPRA R/W H'00
H'EE019 Interrupt priority register B IPRB R/W H'00

Notes: 1. Lower 20 bits of the address in advanced mode
2. Only 0 can be written, to clear flags.

5.2 Register Descriptions

521 System Control Register (SYSCR)

SYSCR is an 8-bit readable/writable register that controls software standby mode, selectsthe
action of the Ul bit in CCR, selectsthe NMI edge, and enables or disables the on-chip RAM.

Only bits 3 and 2 are described here. For the other bits, see section 3.3, System Control Register
(SYSCR).
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SYSCRisinitialized to H'09 by areset and in hardware standby mode. It isnot initialized in

software standby mode.

Bit 7 6 5 4 3 2 1 0
‘ SSBY ‘ STS2 ‘ STS1 ‘ STSO ‘ UE ‘NMIEG‘ SSOE ‘ RAME ‘
Initial value 0 0 0 0 1 0 0 1
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
RAM enable
Software standby
output port enable
Standby timer NMI edge select
select 2to 0 Selects the NMI input edge
Software standby User bit enable

Selects whether to use the Ul bit in
CCR as a user bit or interrupt mask bit

Bit 3—User Bit Enable (UE): Selects whether to use the Ul bit in CCR as a user bit or an

interrupt mask bit.

Bit 3

UE Description

0 Ul bitin CCR is used as interrupt mask bit

1 Ul bit in CCR is used as user bit (Initial value)
Bit 2—NM|I Edge Select (NMIEG): Selectsthe NMI input edge.

Bit 2

NMIEG  Description

0 Interrupt is requested at falling edge of NMI input (Initial value)
1 Interrupt is requested at rising edge of NMI input

522 Interrupt Priority Registers A and B (IPRA, IPRB)

IPRA and IPRB are 8-bit readable/writable registersthat control interrupt priority.
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Interrupt Priority Register A (IPRA): IPRA isan 8-bit readable/writable register in which
interrupt priority levels can be set.

Bit 7 6 5 4 3 2 1 0
‘ IPRA7 ‘ IPRAG6 ‘ IPRA5S ‘ IPRA4 ‘ IPRA3 ‘ IPRA2 ‘ IPRA1 ‘ IPRAO ‘
Initial value 0 0 0 0 0 0 0 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Priority
level AO
Selects the
priority level
of 16-bit timer
channel 2
interrupt
requests
Priority level Al
Selects the priority level
of 16-bit timer channel 1
interrupt requests

Priority level A2

Selects the priority level of
16-bit timer channel O interrupt
requests

Priority level A3
Selects the priority level of WDT,
and A/D converter interrupt requests

Priority level A4
Selects the priority level of IRQ, and IRQ 5
interrupt requests

Priority level A5
Selects the priority level of IRQ, and IRQ 5 interrupt requests

Priority level A6
Selects the priority level of IRQ interrupt requests

Priority level A7
Selects the priority level of IRQ interrupt requests

IPRA isinitialized to H'00 by areset and in hardware standby mode.
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Bit 7—Priority Level A7 (IPRA7Y): Selectsthe priority level of IRQ interrupt requests.

Bit 7

IPRA7 Description

0 IRQo interrupt requests have priority level O (low priority) (Initial value)
1 IRQo interrupt requests have priority level 1 (high priority)

Bit 6—Priority Level A6 (IPRAG6): Selectsthe priority level of IRQ; interrupt requests.

Bit 6

IPRA6 Description

0 IRQ; interrupt requests have priority level O (low priority) (Initial value)
1 IRQ1 interrupt requests have priority level 1 (high priority)

Bit 5—Priority Level A5 (IPRAB): Selectsthe priority level of IRQ, and IRQ;z interrupt requests.

Bit 5

IPRAS Description

0 IRQ:2 and IRQs interrupt requests have priority level O (low priority) (Initial value)
1 IRQ-2 and IRQs interrupt requests have priority level 1 (high priority)

Bit 4—Priority Level A4 (IPRA4): Selectsthe priority level of IRQ, and IRQs interrupt requests.

Bit 4

IPRA4 Description

0 IRQ4 and IRQs interrupt requests have priority level O (low priority) (Initial value)
1 IRQ4 and IRQs interrupt requests have priority level 1 (high priority)

Bit 3—Priority Level A3 (IPRA3): Selectsthe priority level of WDT, and A/D converter
interrupt requests.

Bit 3
IPRA3 Description
0 WDT, and A/D converter interrupt requests have priority level O (low priority)
(Initial value)
1 WDT, and A/D converter interrupt requests have priority level 1 (high priority)
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Bit 2—Priority Level A2 (IPRA2): Selectsthe priority level of 16-bit timer channel O interrupt
requests.

Bit 2

IPRA2 Description

0 16-bit timer channel O interrupt requests have priority level O (low priority) (Initial value)
1 16-bit timer channel O interrupt requests have priority level 1 (high priority)

Bit 1—Priority Level A1 (IPRA1): Selectsthe priority level of 16-bit timer channel 1 interrupt
requests.

Bit 1

IPRA1 Description

0 16-bit timer channel 1 interrupt requests have priority level O (low priority) (Initial value)
1 16-bit timer channel 1 interrupt requests have priority level 1 (high priority)

Bit 0—Priority Level A0 (IPRAOQ): Selectsthe priority level of 16-bit timer channel 2 interrupt
requests.

Bit 0

IPRAO Description

0 16-bit timer channel 2 interrupt requests have priority level O (low priority) (Initial value)
1 16-bit timer channel 2 interrupt requests have priority level 1 (high priority)
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Interrupt Priority Register B (IPRB): IPRB isan 8-bit readable/writable register in which
interrupt priority levels can be set.

Bit 7 6 5 4 3 2 1 0

‘ IPRB7 ‘ IPRB6 ‘ — ‘ — ‘ IPRB3 ‘ IPRB2 ‘ — ‘ — ‘
Initial value 0 0 0 0 0 0 0 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

Reserved bit

Priority level B2
Selects the priority level of
SCI channel 1 interrupt requests

Priority level B3
Selects the priority level of SCI
channel O interrupt requests

Reserved bit

Priority level B6
Selects the priority level of 8-bit timer channel 2, 3 interrupt requests

Priority level B7
Selects the priority level of 8-bit timer channel 0, 1 interrupt requests

IPRB isinitialized to H'00 by areset and in hardware standby mode.

Bit 7—Priority Level B7 (IPRB7): Selectsthe priority level of 8-bit timer channel 0, 1 interrupt
requests.

Bit 7
IPRB7 Description
0 8-bit timer channel 0 and 1 interrupt requests have priority level O (low priority)
(Initial value)
1 8-bit timer channel 0 and 1 interrupt requests have priority level 1 (high priority)
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Bit 6—Priority Level B6 (IPRB6): Selectsthe priority level of 8-bit timer channel 2, 3 interrupt
requests.

Bit 6
IPRB6 Description
0 8-bit timer channel 2 and 3 interrupt requests have priority level O (low priority)
(Initial value)
1 8-bit timer channel 2 and 3 interrupt requests have priority level 1 (high priority)

Bits 5 and 4—Reserved: This bit can be written and read, but it does not affect interrupt priority.

Bit 3—Priority Level B3 (IPRB3): Selectsthe priority level of SCI channel O interrupt requests.

Bit 3

IPRB3 Description

0 SCI0 channel 0 interrupt requests have priority level O (low priority) (Initial value)
1 SCIO channel 0 interrupt requests have priority level 1 (high priority)

Bit 2—Priority Level B2 (IPRB2): Selectsthe priority level of SCI channel 1 interrupt requests.

Bit 2

IPRB2 Description

0 SCI1 channel 1 interrupt requests have priority level O (low priority) (Initial value)
1 SCI1 channel 1 interrupt requests have priority level 1 (high priority)

Bits 1 and 0—Reserved: This bit can be written and read, but it does not affect interrupt priority.
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523 IRQ Status Register (ISR)

ISR is an 8-bit readable/writable register that indicates the status of IRQp to IRQs interrupt
requests.

Bit 7 6 5 4 3 2 1 0
‘ — ‘ — ‘ IRQ5F ‘ IRQ4F ‘ IRQ3F ‘ IRQ2F ‘ IRQ1F ‘ IRQOF ‘
Initial value 0 0 0 0 0 0 0 0
Read/Write — — RI(WY  RI(WY  RI(WY  RI(WY  RI(W)  RI(WY
Reserved bits IRQ5 to IRQ, flags

These bits indicate IRQg to IRQ flag
interrupt request status

Note: * Only O can be written, to clear flags.

ISR isinitialized to H'00 by areset and in hardware standby mode.
Bits 7 and 6—Reserved: These bits can not be modified and are always read as 0.

Bits5to 0—IRQsto IRQ Flags (IRQ5F to IRQOF): These bitsindicate the status of IRQs to
IRQq interrupt requests.

Bits 5t0 0

IRQ5F to IRQOF Description

0 [Clearing conditions] (Initial value)
e 0Ois written in IRQNF after reading the IRQNF flag when IRQnF = 1.
« IRQNSC =0, IRQn input is high, and interrupt exception handling is carried

out.

« |RQNSC =1 and IRQn interrupt exception handling is carried out.

1 [Setting conditions]

¢ IRQNSC =0 and IRQn input is low.
¢ IRQNSC =1 and IRQn input changes from high to low.

Note: n=51t00
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524 IRQ Enable Register (IER)

IER is an 8-bit readable/writable register that enables or disables |RQs to IRQg interrupt requests.

Bit 7 6 5 4 3 2 1 0
‘ — ‘ — ‘ IRQ5E ‘ IRQ4E ‘ IRQ3E ‘ IRQ2E ‘ IRQ1E ‘ IRQOE ‘
Initial value 0 0 0 0 0 0 0 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Reserved bits IRQ; to IRQ, enable

These bits enable or disable IRQ 5 to IRQ interrupts

IER isinitialized to H'00 by areset and in hardware standby mode.

Bits 7 and 6—Reserved: These bits can be written and read, but they do not enable or disable
interrupts.

Bits5to 0—IRQsto IRQy Enable (IRQ5E to IRQOE): These bits enable or disable
IRQs to IRQ interrupts.

Bits 5to 0

IRQ5E to IRQOE Description

0 IRQs to IRQg interrupts are disabled (Initial value)
1 IRQs to IRQg interrupts are enabled
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525 IRQ Sense Control Register (1SCR)

ISCR is an 8-hit readable/writable register that selects level sensing or falling-edge sensing of the
inputs at pins IRQs to IRQy.

Bit 7 6 5 4 3 2 1 0
‘ — ‘ — ‘ IRQSSC‘ IRQ4SC‘ IRQ3SC ‘ IRQZSC‘ IRQ1SC ‘ IRQOSC ‘
Initial value 0 0 0 0 0 0 0 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Reserved bits IRQ 5 to IRQ, sense control

These bits select level sensing or falling-edge
sensing for IRQ 5 to IRQ g interrupts

ISCRisinitialized to H'00 by areset and in hardware standby mode.

Bits 7 and 6—Reserved: These hits can be written and read, but they do not select level or
falling-edge sensing.

Bits5to 0—IRQs to IRQ Sense Control (IRQ5SC to |RQOSC): These bits select whether
interrupts |RQs to IRQ, are requested by level sensing of pins IRQs to IRQy, or by falling-edge
sensing.

Bits 5to 0

IRQ5SC to IRQOSC Description

0 Interrupts are requested when IRQs to IRQq inputs are low (Initial value)
1 Interrupts are requested by falling-edge input at IRQs to IRQq
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5.3 Interrupt Sour ces

The interrupt sources include external interrupts (NMI, IRQo to IRQs) and 27 internal interrupts.

531 External Interrupts

There are seven external interrupts: NMI, and IRQ, to IRQs. Of these, NMI, IRQy, IRQ,, and
IRQ; can be used to exit software standby mode.

NMI: NMI isthe highest-priority interrupt and is always accepted, regardless of the states of the

| and Ul bitsin CCR*. The NMIEG bit in SY SCR selects whether an interrupt is requested by the
rising or falling edge of the input at the NMI pin. NMI interrupt exception handling has vector
number 7.

Note: * In the versions with on-chip flash memory, NMI input is sometimes disabled. For details
see section 17.6.4, NMI Input Disable Conditions.

IRQo to IRQs Interrupts: These interrupts are requested by input signals at pins IRQo to IRQs.
The IRQ to IRQs interrupts have the following features.

* ISCR settings can select whether an interrupt is requested by the low level of the input at pins
IRQy to IRQs, or by the falling edge.

» |ER settings can enable or disable the IRQ, to IRQs interrupts. Interrupt priority levels can be
assigned by four bitsin IPRA (IPRA7 to IPRA4).

» The status of IRQ to IRQs interrupt requestsisindicated in ISR. The ISR flags can be cleared
to 0 by software.

Figure 5.2 shows a block diagram of interrupts IRQg to 1RQs.

IRQNSC IRQNE
l IRQNF
Edgel/level - s 0 IRQn interrupt
sense circuit request
. R
IRQn input f
Clear signal

Note: n=51t00

Figure5.2 Block Diagram of InterruptsRQgto IRQs
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Figure 5.3 shows the timing of the setting of the interrupt flags (IRQnF).

IRQN
input pin

IRQNF

Note: n=5t00

Figure5.3 Timing of Setting of IRQNF

Interrupts IRQg to |RQs have vector numbers 12 to 17. These interrupts are detected regardless of
whether the corresponding pin is set for input or output. When using a pin for external interrupt
input, clear its DDR hit to 0 and do not use the pin for chip select output, SCI input/output, or A/D
external trigger input.

53.2 Internal Interrupts
27 internal interrupts are requested from the on-chip supporting modules.

» Each on-chip supporting module has status flags for indicating interrupt status, and enable bits
for enabling or disabling interrupts.

* Interrupt priority levels can be assigned in IPRA and IPRB.

533 Interrupt Exception Handling Vector Table

Table 5.3 lists the interrupt exception handling sources, their vector addresses, and their default
priority order. In the default priority order, smaller vector numbers have higher priority. The
priority of interrupts other than NMI can be changed in IPRA and IPRB. The priority order after a
reset isthe default order shown in table 5.3.
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Tableb5.3

Interrupt Sources, Vector Addresses, and Priority

Vector Address*

Vector
Interrupt Source Origin Number Advanced Mode Normal Mode IPR Priority
NMI External 7 H'001C to H'0O01F H'O0OE to H'O00F — High
IRQo pins 12 H'0030 to H'0033 H'0018 to H'0019 IPRA7 4
IRQ; 13 H'0034 to HO037 H'001A to H'001B IPRA6
IRQ> 14 H'0038 to H'003B H'001C to H'001D IPRAS
IRQ3 15 H'003C to H'003F H'001E to H'0O01F
IRQ4 16 H'0040 to H'0043 H'0020 to H'0021 IPRA4
IRQs 17 H'0044 to H'0047 H'0022 to H'0023
Reserved — 18 H'0048 to H'004B H'0024 to H'0025

19 H'004C to H'004F H'0026 to H'0027
WOVI Watchdog 20 H'0050 to H'0053 H'0028 to H'0029 IPRA3
(interval timer) timer
Reserved — 21 H'0054 to H'0057 H'002A to H'002B

22 H'0058 to H'005B H'002C to H'002D
ADI (A/D end) A/D 23 H'005C to H'005F H'002E to H'002F
IMIAO 16-bit timer 24 H'0060 to H'0063 H'0030 to H'0031 IPRA2
(compare match  channel O
input capture A0)/
IMIBO 25 H'0064 to H'0067 H'0032 to H'0033
(compare match/
input capture BO)
OVI0 (overflow 0) 26 H'0068 to H'006B H'0034 to H'0035
Reserved — 27 H'006C to H'006F H'0036 to H'0037
IMIAL 16-bit timer 28 H'0070 to H'0073 H'0038 to H'0039 IPRA1
(compare match/  channel 1
input capture Al)
IMIB1 29 H'0074 to H'0077 H'0O03A to H'003B
(compare match/
input capture B1)
OVI1 (overflow 1) 30 H'0078 to H'007B H'003C to H'003D
Reserved 31 H'007C to H'007F H'0O03E to H'003F Low
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Vector Address*

Vector
Interrupt Source Origin Number Advanced Mode Normal Mode IPR Priority
IMIA2 16-bit timer 32 H'0080 to H'0083 H'0040 to H'0041 IPRAO High
(compare match/  channel 2 A
input capture A2)
IMIB2 33 H'0084 to H'0087 H'0042 to H'0043
(compare match/
input capture B2)
OVI2 (overflow 2) 34 H'0088 to H'008B H'0044 to H'0045
Reserved — 35 H'008C to H'008F H'0046 to H'0047
CMIAO 8-bit timer 36 H'0090 to H'0093 H'0048 to H'0049 IPRB7
(compare match ~ channel 0/1
A0)
CMIBO 37 H'0094 to H'0097 H'004A to H'004B
(compare match
BO)
CMIA1/CMIB1 38 H'0098 to H'009B H'004C to H'004D
(compare match
A1/B1)
TOVIO/TOVIL 39 H'009C to H'009F H'004E to H'004F
(overflow 0/1)
CMIA2 8-bit timer 40 H'00AO0 to H'0O0A3 H'0050 to H'0051 IPRB6
(compare match  channel 2/3
A2)
CMIB2 41 H'00A4 to H'0O0A7 H'0052 to H'0053
(compare match
B2)
CMIA3/CMIB3 42 H'00A8 to H'0O0AB H'0054 to H'0055
(compare match
A3/B3)
TOVI2/TOVI3 43 H'00AC to H'00AF H'0056 to H'0057
(overflow 2/3)
Reserved — 44 H'00BO to H'0O0B3 H'0058 to H'0059 —
45 H'00B4 to H'0O0B7 H'005A to H'005B
46 H'00B8 to H'0O0BB H'005C to H'005D
47 H'00BC to H'00BF H'O05E to H'005F
48 H'00CO to H'00C3 H'0060 to H'0061
49 H'00C4 to H'00C7 H'0062 to H'0063
50 H'00C8 to H'00CB H'0064 to H'0065
51 H'00CC to H'00CF H'0066 to H'0067 Low
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Vector Address*

Normal Mode IPR Priority

H'00DO0 to H'00D3 H'0068 to H'0069 IPRB3 High
A

Vector
Number Advanced Mode

Interrupt Source
ERIO SCI 52

Origin

(receive error 0)  channel O
RXIO (receive 53 H'00D4 to H'00D7 H'006A to H'006B
data full 0)
TXIO (transmit 54 H'00D8 to H'00DB H'006C to H'006D
data empty 0)
TEIO 55 H'00DC to H'00DF H'006E to H'006F
(transmit end 0)
ERI1 56 H'00EO to H'00E3 H'0070 to H'0071 IPRB2
(receive error 1)
RXI1 (receive 57 H'00E4 to H'OOE7 H'0072 to H'0073
data full 1)
TXI1 (transmit 58 H'00E8 to H'0O0EB H'0074 to H'0075
data empty 1)
TEI1 (transmit 59 H'00EC to H'00EF H'0076 to H'0077
end 1)
Reserved 60 H'00F0 to H'0O0F3 H'0078 to H'0079 —
61 H'00F4 to H'O0F7 H'007A to H'007B
62 H'00F8 to H'0O0FB H'007C to H'007D
63 H'00FC to H'OOFF H'007E to H'007F Low

Note: * Lower 16 bits of the address
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54 Interrupt Operation

541 Interrupt Handling Process

The H8/3062 Group handles interrupts differently depending on the setting of the UE bit. When
UE =1, interrupts are controlled by the | bit. When UE = 0, interrupts are controlled by the | and
Ul bits. Table 5.4 indicates how interrupts are handled for all setting combinations of the UE, I,
and Ul bits.

NMI interrupts are always accepted except in the reset and hardware standby states™. IRQ
interrupts and interrupts from the on-chip supporting modules have their own enable bits. Interrupt
reguests are ignored when the enable bits are cleared to 0.

Note: * In the versions with on-chip flash memory, NMI input is sometimes disabled. For details
see section 17.6.4, NMI Input Disable Conditions.

Table5.4 UE, I, and Ul Bit Settingsand Interrupt Handling

SYSCR CCR

UE I ul Description

1 0 — All interrupts are accepted. Interrupts with priority level 1 have higher
priority.

— No interrupts are accepted except NMI.

0 0 — All interrupts are accepted. Interrupts with priority level 1 have higher

priority.
1 0 NMI and interrupts with priority level 1 are accepted.

No interrupts are accepted except NMI.

UE = 1: Interrupts IRQq to IRQs and interrupts from the on-chip supporting modules can all be
masked by the | bit in the CPU’s CCR. Interrupts are masked when the | bit is set to 1, and
unmasked when the | bit is cleared to 0. Interrupts with priority level 1 have higher priority. Figure
5.4 is aflowchart showing how interrupts are accepted when UE = 1.
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1

Program execution state

5

/

No
Interrupt requested?

Yes
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-

Priority level 1?
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Yes

No

1=0

- Yes

Yes

/
| Save PC and CCR |
Y
| |
Y

| Read vector address |

'

Branch to interrupt
service routine

Figure5.4 ProcessUp toInterrupt Acceptance when UE =1
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If an interrupt condition occurs and the corresponding interrupt enable bit isset to 1, an
interrupt request is sent to the interrupt controller.

When the interrupt controller receives one or more interrupt requests, it selects the highest-
priority request, following the IPR interrupt priority settings, and holds other requests pending.
If two or more interrupts with the same | PR setting are requested simultaneously, the interrupt
controller follows the priority order shown in table 5.3.

The interrupt controller checksthe | bit. If thel bit is cleared to O, the selected interrupt request
isaccepted. If thel bitissetto 1, only NMI is accepted; other interrupt requests are held
pending.

When an interrupt request is accepted, interrupt exception handling starts after execution of the
current instruction has been completed.

In interrupt exception handling, PC and CCR are saved to the stack area. The PC value that is
saved indicates the address of the first instruction that will be executed after the return from the
interrupt service routine.

Next thel hitisset to 1 in CCR, masking all interrupts except NMI.

The vector address of the accepted interrupt is generated, and the interrupt service routine
starts executing from the address indicated by the contents of the vector address.

UE = 0: Thel and Ul bitsin the CPU’s CCR and the I PR bits enable three-level masking of
IRQo to IRQs interrupts and interrupts from the on-chip supporting modules.

Interrupt requests with priority level 0 are masked when the | bit isset to 1, and are unmasked
when thel bitiscleared to O.

Interrupt requests with priority level 1 are masked when the | and Ul bits are both set to 1, and
are unmasked when either the | bit or the Ul bit is cleared to O.

For example, if the interrupt enable bits of al interrupt requests are set to 1, IPRA is set to
H'20, and IPRB is set to H'00 (giving IRQ, and IRQ; interrupt requests priority over other
interrupts), interrupts are masked as follows:

a. If I =0, al interrupts are unmasked (priority order: NMI > IRQ, > IRQ; >IRQ ...).

b. If 1 =1and Ul =0, only NMI, IRQ,, and IRQ; are unmasked.

c. If I=1and Ul =1, dl interrupts are masked except NMI.

Figure 5.5 shows the transitions among the above states.
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<0
a. Allinterrupts are - |1 Ul<0 b. Only NMI, IRQ,, and
unmasked ! - IRQ3 are unmasked
Exception handling,

I <1,Ul <1
o Ul 0
Exception handling,
orUl <1

c. All interrupts are
masked except NMI

Figure5.5 Interrupt Masking State Transitions (Example)
Figure 5.6 is aflowchart showing how interrupts are accepted when UE = 0.

» If aninterrupt condition occurs and the corresponding interrupt enable bit isset to 1, an
interrupt request is sent to the interrupt controller.

*  When the interrupt controller receives one or more interrupt requests, it selects the highest-
priority request, following the IPR interrupt priority settings, and holds other requests pending.
If two or more interrupts with the same | PR setting are requested simultaneously, the interrupt
controller follows the priority order shown in table 5.3.

» Theinterrupt controller checksthel bit. If thel bit is cleared to O, the selected interrupt request
is accepted regardless of its IPR setting, and regardless of the Ul bit. If the | bit isset to 1 and
the Ul hit iscleared to 0, only interrupts with priority level 1 are accepted; interrupt requests
with priority level 0 are held pending. If the | bit and Ul bit are both set to 1, al other interrupt
regquests are held pending.

*  When an interrupt request is accepted, interrupt exception handling starts after execution of the
current instruction has been compl eted.

* Ininterrupt exception handling, PC and CCR are saved to the stack area. The PC value that is
saved indicates the address of the first instruction that will be executed after the return from the
interrupt service routine.

e Thel and Ul bitsare set to 1 in CCR, masking all interrupts except NMI.

» The vector address of the accepted interrupt is generated, and the interrupt service routine
starts executing from the address indicated by the contents of the vector address.
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1

Program execution state

Y

No
Interrupt requested?

No
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| Read vector address |
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Branch to interrupt
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Figure5.6 ProcessUp to Interrupt Acceptance when UE =0
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Section 5

Interrupt Exception Handling Sequence

54.2

Figure 5.7 shows the interrupt exception handling sequence in mode 2 when the program code and

stack arein an external memory area accessed in two states via a 16-bit bus.
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Figure5.7 Interrupt Exception Handling Sequence
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543 Interrupt Response Time

Table 5.5 indicates the interrupt response time from the occurrence of an interrupt request until the
first instruction of the interrupt service routine is executed.

Table5.5 Interrupt Response Time
External Memory
On-Chip 8-Bit Bus 16-Bit Bus
No. Item Memory 2 States 3 States 2 States 3 States
1 Interrupt priority 2+t 2+t 2"t 2+t 2+t
decision
2 Maximum number 1t023 1to 27 1to 31** 1t023 1to 25**
of states until end of
current instruction
3 Saving PC and CCR 4 8 12** 4 64
to stack
4 Vector fetch 4 8 12** 4 64
5 Instruction fetch*? 4 8 12*4 4 6**
6 Internal processing*3 4 4 4 4 4
Total 19to 41 31to 57 431073 19to 41 2510 49
Notes: 1. 1 state for internal interrupts

2.

Prefetch after the interrupt is accepted and prefetch of the first instruction in the

interrupt service routine

Internal processing after the interrupt is accepted and internal processing after vector

fetch

The number of states increases if wait states are inserted in external memory access.
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55 Usage Notes

551 Contention between Interrupt and Interrupt-Disabling I nstruction

When an ingtruction clears an interrupt enable bit to 0 to disable the interrupt, the interrupt is not
disabled until after execution of the instruction is completed. If an interrupt occurs whileaBCLR,
MOQV, or other instruction is being executed to clear itsinterrupt enable bit to 0, at the instant
when execution of the instruction ends the interrupt is still enabled, so itsinterrupt exception
handling is carried out. If ahigher-priority interrupt is also requested, however, interrupt exception
handling for the higher-priority interrupt is carried out, and the lower-priority interrupt is ignored.
This also appliesto the clearing of an interrupt flag to O.

Figure 5.8 shows an example in which an IMIEA bit is cleared to O in the 16-bit timer’ s TISRA
register.

TISRA write cycle by CPU

[
——

IMIA exception handling

Internal |
address bus >< TISRA address >< ><

Internal ! !
write signal | |

IMIEA

-

IMFA interrupt
signal

Figure5.8 Contention between Interrupt and Interrupt-Disabling I nstruction

Thistype of contention will not occur if the interrupt is masked when the interrupt enable bit or
flagiscleared to 0.
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55.2 Instructionsthat I nhibit Interrupts

The LDC, ANDC, ORC, and XORC instructions inhibit interrupts. When an interrupt occurs, after
determining the interrupt priority, the interrupt controller requests a CPU interrupt. If the CPU is
currently executing one of these interrupt-inhibiting instructions, however, when the instruction is
completed the CPU always continues by executing the next instruction.

553 Interruptsduring EEPM OV Instruction Execution
The EEPMOV.B and EEPMOV.W instructions differ in their reaction to interrupt requests.

When the EEPMOV .B instruction is executing a transfer, no interrupts are accepted until the
transfer is completed, not even NMI.

When the EEPMOV.W instruction is executing a transfer, interrupt requests other than NM1 are
not accepted until the transfer is completed. If NMI is requested, NMI exception handling starts at
atransfer cycle boundary. The PC value saved on the stack is the address of the next instruction.
Programs should be coded as follows to allow for NMI interrupts during EEPMOV.\W execution:

L1: EEPMOV. W
MOV. W R4, R4
BNE L1
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6.1

Section 6 Bus Controller

Overview

The H8/3062 Group has an on-chip bus controller (BSC) that manages the external address space
divided into eight areas. The bus specifications, such as bus width and number of access states,
can be set independently for each area, enabling multiple memoriesto be connected easily.

The bus controller also has a bus arbitration function that controls the operation of the internal bus
masters—the CPU can release the busto an external device.

6.1.1

Features

The features of the bus controller are listed below.

* Manages external address space in area units

ad

O

Manages the external space as eight areas (0 to 7) of 128 kbytesin 1-Mbyte modes, or 2
Mbytesin 16-Mbyte modes
Bus specifications can be set independently for each area

e Basic businterface

u
g
g
g

O

Chip select (CS, to CS;) can be output for areas 0to 7

8-hit access or 16-bit access can be selected for each area
Two-state access or three-state access can be selected for each area
Program wait states can be inserted for each area

Pin wait insertion capability is provided

» ldlecycleinsertion

u
g

Anidle cycle can be inserted in case of an external read cycle between different areas

Anidle cycle can be inserted when an external read cycleisimmediately followed by an
external write cycle

« Bus arhitration function

ad

A built-in bus arbiter grants the bus right to the CPU, or an external bus master

¢ Other features

O

Choice of two address update modes
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6.1.2 Block Diagram

Figure 6.1 shows a block diagram of the bus controller.

CSoto CS7
ABWCR
ASTCR
BCR K
[Internal address busy| Area CSCR
decoder -
Chip select ADRCR
control signals
Bus control
circuit
Wait state
controller
WAIT J
WCRH
T
WCRL B
- Internal signals -----, : L
! _ i BRCR
1 CPU bus request signal h
I | .
' CPU bus acknowledge signal |«——|  Bus arbiter
Lol |
|—> BACK
Legend: BREQ
ABWCR : Bus width control register
ASTCR : Access state control register
WCRH : Wait control register H
WCRL : Wait control register L
BRCR : Bus release control register
CSCR : Chip select control register
ADRCR : Address control register
BCR - Bus control register

Internal data bus

---Internal signals ---,

I . |
—>1Bus mode control S|gnal:

| Bus size control signal |
|

I
—1 Access state control signal!

1 Wait request signal
b -

Figure6.1 Block Diagram of Bus Controller
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6.1.3 Pin Configuration

Table 6.1 summarizes the input/output pins of the bus controller.

Table6.1 BusController Pins

Name Abbreviation /0 Function

Chip select0to7  CSyto CS; Output Strobe signals selecting areas 0 to 7

Address strobe AS Output Strobe signal indicating valid address output
on the address bus

Read RD Output Strobe signal indicating reading from the
external address space

High write HWR Output Strobe signal indicating writing to the external
address space, with valid data on the upper
data bus (D;s to Dg)

Low write LWR Output Strobe signal indicating writing to the external
address space, with valid data on the lower
data bus (D7 to Dg)

Wait WAIT Input Wait request signal for access to external
three-state access areas

Bus request BREQ Input Request signal for releasing the bus to an
external device

Bus acknowledge BACK Output Acknowledge signal indicating release of the

bus to an external device
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6.1.4 Register Configuration

Table 6.2 summarizes the bus controller’ sregisters.

Table6.2 BusController Registers

Address** Name Abbreviation R/W Initial Value
H'EE020 Bus width control register ABWCR R/W H'FF*?
H'EEO21 Access state control register ASTCR R/W H'FF
H'EE022 Wait control register H WCRH R/W H'FF
H'EE023 Wait control register L WCRL R/W H'FF
H'EE013 Bus release control register BRCR R/W HFE*?
H'EEO1F Chip select control register CSCR R/W H'OF
H'EEO1E Address control register ADRCR R/W H'FF
H'EE024 Bus control register BCR R/W H'C6

Notes: 1. Lower 20 bits of the address in advanced mode

2.
3.

In modes 2 and 4, the initial value is H'00.
In modes 3 and 4, the initial value is H'EE.
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6.2 Register Descriptions

6.2.1 BusWidth Control Register (ABWCR)

ABWCR is an 8-hit readable/writable register that selects 8-bit or 16-bit access for each area.

Bit 7 6 5 4 3 2 1 0

‘ ABW7 ‘ ABW6 ‘ ABWS5 ‘ ABWA4 ‘ ABWS3 ‘ ABW2 ‘ ABW1 ‘ ABWO
2’!030!9; 6’{Initial value 1 1 1 1 1 1 1 1
and 7 Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Modes {Initial value 0 0 0 0 0 0 0 0
2and4 | poadiwrite RIW RIW RIW RIW R/W RIW RIW R/W

When ABWCR contains H'FF (selecting 8-bit access for all areas), the chip operatesin 8-bit bus
mode: the upper data bus (D15 to Dg) isvalid, and port 4 is an input/output port. When at least one
bit is cleared to 0 in ABWCR, the chip operates in 16-bit bus mode with a 16-bit data bus (D5 to
D). Inmodes 1, 3,5, 6, and 7, ABWCR isinitialized to H'FF by areset and in hardware standby
mode. In modes 2 and 4, ABWCR isinitialized to H'00 by areset and in hardware standby mode.
Itis not initialized in software standby mode.

Bits 7 to 0—Area 7 to 0 BusWidth Control (ABW7to ABWO): These bits select 8-bit access
or 16-hit access for the corresponding areas.

Bits 7to 0

ABW?7 to ABWO Description

0 Areas 7 to O are 16-bit access areas
1 Areas 7 to O are 8-bit access areas

ABWCR specifies the data bus width of external memory areas. The data bus width of on-chip
memory and registersis fixed, and does not depend on ABWCR settings. These settings are
therefore invalid in the single-chip modes (modes 6 and 7).
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6.2.2 Access State Control Register (ASTCR)

ASTCR is an 8-bit readable/writable register that selects whether each areais accessed in two
states or three states.

Bit 7 6 5 4 3 2 1 0

AST7 AST6 AST5 AST4 AST3 AST2 AST1 ASTO

Initial value 1 1 1 1 1 1 1 1

Read/Write R/W R/IW R/W R/W R/W R/W R/W R/W

Bits selecting number of states for access to each area

ASTCRisinitialized to H'FF by areset and in hardware standby mode. Itisnotinitialized in
software standby mode.

Bits 7 to 0—Area 7to 0 Access State Control (AST7to ASTO0): These bits select whether the
corresponding areais accessed in two or three states.

Bits 7to 0

AST7 to ASTO Description

0 Areas 7 to 0 are accessed in two states

1 Areas 7 to 0 are accessed in three states (Initial value)

ASTCR specifies the number of statesin which external areas are accessed. On-chip memory and
registers are accessed in afixed number of statesthat does not depend on ASTCR settings. These
settings are therefore meaningless in the single-chip modes (modes 6 and 7).
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6.2.3 Wait Control RegistersH and L (WCRH, WCRL)

WCRH and WCRL are 8-bit readable/writable registers that select the number of program wait
states for each area.

On-chip memory and registers are accessed in afixed number of states that does not depend on
WCRH/WCRL settings.

WCRH and WCRL are initialized to H'FF by areset and in hardware standby mode. They are not
initialized in software standby mode.

WCRH

Bit 7 6 5 4 3 2 1 0
w71 W70 w61 W60 W51 W50 w41 W40

Initial value 1 1 1 1 1 1 1 1

Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

Bits7 and 6—Area 7 Wait Control 1 and 0 (W71, W70): These bits select the number of
program wait states when area 7 in external space is accessed while the AST7 bit in ASTCR is set
tol.

Bit 7 Bit 6
W71 W70 Description
0 0 Program wait not inserted when external space area 7 is accessed
1 1 program wait state inserted when external space area 7 is accessed
1 0 2 program wait states inserted when external space area 7 is accessed
1 3 program wait states inserted when external space area 7 is accessed

(Initial value)

Rev. 6.00 Mar 18, 2005 page 131 of 970
REJ09B0215-0600
RENESAS



Section 6 Bus Controller

Bits5 and 4—Area 6 Wait Control 1 and 0 (W61, W60): These bits select the number of
program wait states when area 6 in external space is accessed while the AST6 bit in ASTCR is set
to 1l

Bit 5 Bit 4
W61 W60 Description
0 0 Program wait not inserted when external space area 6 is accessed
1 1 program wait state inserted when external space area 6 is accessed
1 0 2 program wait states inserted when external space area 6 is accessed
1 3 program wait states inserted when external space area 6 is accessed

(Initial value)

Bits 3 and 2—Area 5 Wait Control 1 and 0 (W51, W50): These hits select the number of
program wait states when area 5 in external space is accessed while the AST5 bit in ASTCR is set
to 1.

Bit 3 Bit 2
w51 W50 Description
0 0 Program wait not inserted when external space area 5 is accessed
1 1 program wait state inserted when external space area 5 is accessed
1 0 2 program wait states inserted when external space area 5 is accessed
1 3 program wait states inserted when external space area 5 is accessed

(Initial value)

Bits1 and 0—Area 4 Wait Control 1 and 0 (W41, W40): These bits select the number of
program wait states when area4 in external space is accessed while the AST4 bit in ASTCR is set
tol.

Bit 1 Bit 0
w41 W40 Description
0 0 Program wait not inserted when external space area 4 is accessed
1 1 program wait state inserted when external space area 4 is accessed
1 0 2 program wait states inserted when external space area 4 is accessed
1 3 program wait states inserted when external space area 4 is accessed

(Initial value)
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WCRL

Bit 7 6 5 4 3 2 1 0
w31l W30 w21 W20 wil W10 wo1l W00

Initial value 1 1 1 1 1 1 1 1

Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

Bits 7 and 6—Area 3 Wait Control 1 and 0 (W31, W30): These hits select the number of
program wait states when area 3 in external space is accessed while the AST3 bit in ASTCR is set

to 1.
Bit 7 Bit 6
w31 W30 Description
0 0 Program wait not inserted when external space area 3 is accessed
1 1 program wait state inserted when external space area 3 is accessed
1 0 2 program wait states inserted when external space area 3 is accessed
1 3 program wait states inserted when external space area 3 is accessed

(Initial value)

Bits5 and 4—Area 2 Wait Control 1 and 0 (W21, W20): These hits select the number of
program wait states when area 2 in external space is accessed while the AST2 bit in ASTCR is set

to 1.
Bit 5 Bit 4
w21 W20 Description
0 0 Program wait not inserted when external space area 2 is accessed
1 1 program wait state inserted when external space area 2 is accessed
1 0 2 program wait states inserted when external space area 2 is accessed
1 3 program wait states inserted when external space area 2 is accessed

(Initial value)
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Bits3 and 2—Area 1 Wait Control 1 and 0 (W11, W10): These hits select the number of
program wait states when area 1 in external space is accessed whilethe AST1 bit in ASTCR is set
tol.

Bit 3 Bit 2
W11 W10 Description
0 0 Program wait not inserted when external space area 1 is accessed
1 1 program wait state inserted when external space area 1 is accessed
1 0 2 program wait states inserted when external space area 1 is accessed
1 3 program wait states inserted when external space area 1 is accessed

(Initial value)

Bits1 and 0—Area 0 Wait Control 1 and 0 (W01, WQ00): These hits select the number of
program wait states when area 0 in external space is accessed while the ASTO bit in ASTCR is set
to 1.

Bit 1 Bit 0
wo1l W00 Description
0 0 Program wait not inserted when external space area 0 is accessed
1 1 program wait state inserted when external space area O is accessed
1 0 2 program wait states inserted when external space area 0 is accessed
1 3 program wait states inserted when external space area 0 is accessed

(Initial value)
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6.24 BusRelease Control Register (BRCR)

BRCR is an 8-hit readable/writable register that enables address output on bus lines A,z to A, and
enables or disables release of the bus to an external device.

Bit 7 6 5 4 3 2 1 0
‘ A23E ‘ A22E ‘ A21E ‘ A20E ‘ — ‘ — ‘ — ‘ BRLE
'1/!02‘?6; {Initial value 1 1 1 1 1 1 1 0
and 7 | Read/Write — — — — — — — R/W
Modes {Initial value 1 1 1 0 1 1 1 0
3and 4 | Read/Write RW ~ RW  RMW — — _ _ RIW
Initial value 1 1 1 1 1 1 1 0
Mode {Read/Write R/W R/W R/IW R/W — — — RIW

Reserved bits

Address 23 to 20 enable Bus release enable ——
These bits enable PA; to PA, to be Enables or disables release
used for A,3 to A,y address output of the bus to an external device

BRCRisinitialized to HFE in modes 1, 2, 5, 6, and 7, and to H'EE in modes 3 and 4, by areset
and in hardware standby mode. It is not initialized in software standby mode.

Bit 7—Address 23 Enable (A23E): Enables PA, to be used as the A,z address output pin.
Writing 0 in this bit enables A, output from PA,. In modes other than 3, 4, and 5, this bit cannot
be modified and PA, has its ordinary port functions.

Bit 7

A23E Description

0 PA, is the A,3 address output pin

1 PA, is an input/output pin (Initial value)
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Bit 6—Address 22 Enable (A22E): Enables PAs to be used asthe Ao, address output pin.
Writing O in this bit enables A, output from PAs. In modes other than 3, 4, and 5, this bit cannot
be modified and PAs has its ordinary port functions.

Bit 6

A22E Description

0 PAs is the Ay, address output pin

1 PAs is an input/output pin (Initial value)

Bit 5—Address 21 Enable (A21E): Enables PA; to be used asthe A,; address output pin.
Writing O in this bit enables A,; output from PAg. In modes other than 3, 4, and 5, this bit cannot
be modified and PAg has its ordinary port functions.

Bit 5

A21E Description

0 PAg is the Ay; address output pin

1 PAs is an input/output pin (Initial value)

Bit 4—Address 20 Enable (A20E): Enables PA; to be used as the A, address output pin.
Writing O in this bit enables A,y output from PA;. Thisbit can only be modified in mode 5.

Bit 4

A20E Description

0 PA; is the Ay address output pin (Initial value when in mode 3 or 4)
1 PA; is an input/output pin (Initial value when in mode 1, 2, 5, 6 or 7)

Bits 3 to 1—Reserved: These bits cannot be modified and are alwaysread as 1.

Bit 0—Bus Release Enable (BRLE): Enables or disables release of the bus to an external device.

Bit 0
BRLE Description
0 The bus cannot be released to an external device
BREQ and BACK can be used as input/output pins (Initial value)
1 The bus can be released to an external device
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6.2.5 Bus Control Register (BCR)

Bit 7 6 5 4 3 2 1 0
ICIS1 ICISO — — — — RDEA WAITE

Initial value 1 1 0* o* o* 1 1 0

Read/Write R/W R/W — — — — R/W R/W

Note: * 1 must not be written in bits 5 to 3.

BCR is an 8-hit readable/writable register that enables or disablesidle cycle insertion, selectsthe
areadivision unit, and enables or disables WAIT pin input.

BCRisinitialized to H'C6 by areset and in hardware standby mode. It isnot initialized in
software standby mode.

Bit 7—Idle CycleInsertion 1 (1CIS1): Selects whether one idle cycle stateis to be inserted
between bus cycles in case of consecutive external read cyclesfor different areas.

Bit 7

ICIS1 Description

0 No idle cycle inserted in case of consecutive external read cycles for different
areas

1 Idle cycle inserted in case of consecutive external read cycles for different
areas (Initial value)

Bit 6—Idle CycleInsertion O (1 CI S0): Selects whether one idle cycle stateis to be inserted
between bus cyclesin case of consecutive external read and write cycles.

Bit 6

ICISO Description

0 No idle cycle inserted in case of consecutive external read and write cycles
1 Idle cycle inserted in case of consecutive external read and write cycles

(Initial value)

Bits5to 3—Reserved (must not be set to 1): These bits can be read and written, but must not be
set to 1. Normal operation cannot be guaranteed if 1 iswritten in these bits.

Bit 2—Reserved: Read-only bit, awaysread as 1.
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Bit 1—Area Division Unit Sdlect (RDEA): Selects the memory map area division units. This bit
isvalidin modes 3, 4, and 5, and isinvalid inmodes 1, 2, 6, and 7.

Bit 1
RDEA Description
0 Area divisions are as follows: Area 0: 2 Mbytes Area 4: 1.93 Mbytes
Area 1: 2 Mbytes Area 5: 4 kbytes
Area 2: 8 Mbytes Area 6: 23.75 kbytes
(19.75 kbytes)*
Area 3: 2 Mbytes Area 7: 22 bytes
1 Areas 0 to 7 are the same size (2 Mbytes) (Initial value)

Note: * Division in the H8/3064F-ZTAT B-mask version.

Bit 0—WAIT Pin Enable (WAITE): Enables or disables wait insertion by means of the WAIT
pin.

Bit 0

WAITE Description

0 WAIT pin wait input is disabled, and the WAIT pin can be used as an
input/output port (Initial value)

1 WAIT pin wait input is enabled
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6.2.6 Chip Select Control Register (CSCR)

CSCR is an 8-bit readable/writable register that enables or disables output of chip select signals
(@7 to @4) .

If output of achip select signal CS; to CS, is enabled by a setting in this register, the

corresponding pin functions a chip select signal (CS; to CS,) output regardless of any other
set