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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 ap-
propriate measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of non-
flammable material or (i) 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, pro-
grams, algorithms, or circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, pro-
grams 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 con-
tact Renesas Technology Corp. or an authorized Renesas Technology Corp. product dis-
tributor 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 vari-
ous 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 informa-
tion 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, liabil-
ity 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 repro-
duce 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 im-
ported 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.




How to Use This Manual

1. Introduction
This hardware manual provides detailed information on the M32C/86 group (M32C/86, M32C/86T) microcom-
puters. Users are expected to have basic knowledge of electric circuits, logical circuits and microcomputers.

2. Register Diagram
The symbols, and descriptions, used for bit function in each register are shown below.

XXX Register

*1
b7 b6 b5 b4 b3 b2 bl b0
L L [ TofoX
HE- - Symbol Address After Reset
- XXX XXX 0016
Bit Symbol Bit Name Function RW
b1b0 L~ *2
XXXO0 0 0: XXX RW )/
XXX bit 0 1: XXX N
H 1 0: Do not set a value
""" XXXL 11: XXX RW
__________ Nothing is assigned. .
(b2) When write, set to "0". When read, its content is indeterminate. | — +—*3
................. — | Reserved bt — | setto 0" wo
(b4 - b3) *4
: —
: 1
L RLELE XXX5 — | rRw
) Function varies depending on mode
XXX bit .
of operation
EELTELEEE PP PP EPEEEP e XXX6 RW
. XXX7 | XXX bit 0: 20X RO
1: XXX
*1
Blank:Set to "0" or "1" according to the application
0: Set to "0"
1 Set to "1"
X: Nothing is assigned
*2

RW: Read and write
RO: Read only
WO: Write only
- Nothing is assigned
*3
* Reserved bit
Reserved bit. Set to specified value.
*4
* Nothing is assigned
Nothing is assigned to the bit concerned. As the bit may be use for future functions,
set to "0" when writing to this bit.
* Do not set a value
The operation is not guaranteed when a value is set.
* Function varies depending on mode of operation
Bit function varies depending on peripheral function mode.
Refer to respective register for each mode.



3. M16C Family Documents
The following documents were prepared for the M16C family. ®

Document Contents
Short Sheet Hardware overview
Data Sheet Hardware overview and electrical characteristics
Hardware Manual Hardware specifications (pin assignments, memory maps, peripheral
specifications, electrical characteristics, timing charts)
Software Manual Detailed description of assembly instructions and microcomputer perfor-
mance of each instruction
Application Note * Application examples of peripheral functions
» Sample programs
« Introduction to the basic functions in the M16C family
* Programming method with Assembly and C languages
RENESAS TECHNICAL UPDATE | Preliminary report about the specification of a product, a document, etc.

NOTES :
1. Before using this material, please visit the our website to verify that this is the most current document

available.
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Quick

Reference by Address

Address Register Page | |Address Register Page
000016 003016

000116 003116

000216 003216

000316 003316

000416 [Processor Mode Register 0 (PMO) 51 003416

000516 |Processor Mode Register 1 (PM1) 62 003516

000616 [System Clock Control Register 0 (CMO) 73 003616

000716 |System Clock Control Register 1 (CM1) 74 003716

000816 003816

000916 |[Address Match Interrupt Enable Register (AIER) 116 003916 | Address Match Interrupt Register 6 (RMADG6) 116
000A16 |Protect Register (PRCR) 96 003A16

000B16 |External Data Bus Width Control Register (DS) 54 003B16

000C16 [Main Clock Division Register (MCD) 75 003C16

000D16 |Oscillation Stop Detection Register (CM2) 76 003D16 | Address Match Interrupt Register 7 (RMAD7) 116
000E16 |Watchdog Timer Start Register (WDTS) 003E16

000F16 |Watchdog Timer Control Register (WDC) 122 003F16

001016 004016

001116 |[Address Match Interrupt Register 0 (RMADO) 116 004116

001216 004216

001316 [Processor Mode Register 2 (PM2) 79 004316

001416 004416

001516 |[Address Match Interrupt Register 1 (RMAD1) 116 004516

001616 004616

001716 |Voltage Detection Register 2 (VCR2) 44 004716

001816 004816 | External Space Wait Control Register 0 (EWCRO0)
001916 |[Address Match Interrupt Register 2 (RMAD2) 116 004916 | External Space Wait Control Register 1 (EWCR1)
001A16 004A16 | External Space Wait Control Register 2 (EWCR2) 60
001B16 |Voltage Detection Register 1 (VCR1) 44 004B16 | External Space Wait Control Register 3 (EWCRS3)
001C1s6 004C16

001D16 |Address Match Interrupt Register 3 (RMAD3) 116 004D16

001E16 004E16

001F1e 004F16

002016 005016

002116 005116

002216 005216

002316 005316

002416 005416

002516 005516 | Flash Memory Control Register 1 (FMR1) 399
002616 |[PLL Control Register 0 (PLCO) 78 005616

002716 |PLL Control Register 1 (PLC1) 005716 | Flash Memory Control Register 0 (FMRO) 398
002816 005816

002916 |Address Match Interrupt Register 4 (RMADA4) 116 005916

002A16 005A16

002B16 005B16

002C16 005C16

002D16 |Address Match Interrupt Register 5 (RMADS5) 116 005D16

002E16 005E16

002F16 |Low Voltage Detection Interrupt Register (D4INT) 45 005F16

Blank spaces are reserved. No access is allowed.
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Quick Reference by Address

Address Register Page Address Register Page
006016 009016 | UARTO Transmit /NACK Interrupt Control Register (SOTIC)
006116 UART1 Bus Conflict Detect Interrupt Control Register (BCN1IC)/
006216 009116 |\ \RT4 Bus Conflict Detect Interrupt Control Register (BCNAIC
006316 009216 | UART1 Transmit/NACK Interrupt Control Register (S1TIC)
006416 009316 | Key Input Interrupt Control Register (KUPIC)
006516 009416 | Timer BO Interrupt Control Register (TBOIC)
006616 Intelligent 1/O Interrupt Control Register 1 (1101IC)/ 105
006716 009516 | AN Interrupt 4 Control Register (CAN4IC)
006816 | DMAO Interrupt Control Register (DMOIC) 009616 | Timer B2 Interrupt Control Register (TB2IC)
006916 | Timer B5 Interrupt Control Register (TB5IC) 009716 | Intelligent 1/O Interrupt Control Register 3 (1103IC)
006A16 | DMA2 Interrupt Control Register (DM2IC) 009816 | Timer B4 Interrupt Control Register (TB4IC)
006B16 | UART2 Receive /ACK Interrupt Control Register (S2RIC) 009916 | CAN Interrupt 5 Control Register (CANS5IC)
006Cz16 | Timer AO Interrupt Control Register (TAOIC) 009A16 | INT4 Interrupt Control Register (INT4IC) 106
006D16 | UART3 Receive /ACK Interrupt Control Register (S3RIC) 009B16
006E16 | Timer A2 Interrupt Control Register (TA2IC) 009C16 | INT2 Interrupt Control Register (INT2IC) 106
006F16 | UART4 Receive /ACK Interrupt Control Register (S4RIC) Intelligent 1/O Interrupt Control Register 9 (1109IC)/
007016 | Timer A4 Interrupt Control Register (TA4IC) 009D1s CAN Interrupt O Control Register (CANOIC) 105
UARTO Bus Conflict Detect Interrupt Control Register (BCNOIC)/ 009E16 | INTO Interrupt Control Register (INTOIC) 106
007118 | |, ART3 Bus Confiict Detect Interrupt Control Register (BcNaic)|  ~9° | [009F16 | Exit Priority Control Register (RLVL) 107
007216 | UARTO Receive/ACK Interrupt Control Register (SORIC) 00AO016 | Interrupt Request Register 0 (II0O0IR)
007316 | A/IDO Conversion Interrupt Control Register (ADOIC) 00A116 | Interrupt Request Register 1 (II01IR)
007416 | UART1 Receive/ACK Interrupt Control Register (S1RIC) 00A216 | Interrupt Request Register 2 (I102IR)
Intelligent 1/O Interrupt Control Register 0 (1100IC)/ 00A316 | Interrupt Request Register 3 (II03IR) 119
007516 CAN Interrupt 3 Control Register (CAN3IC) 00A416 | Interrupt Request Register 4 (1104IR)
007616 | Timer B1 Interrupt Control Register (TB1IC) 00A516 | Interrupt Request Register 5 (IIO5IR)
007716 | Intelligent I/O Interrupt Control Register 2 (1102IC) 00A616
007816 | Timer B3 Interrupt Control Register (TB3IC) 00A716
007916 | Intelligent I/O Interrupt Control Register 4 (1104IC) 00A81s6 | Interrupt Request Register 8 (1108IR)
007A16 | INTS5 Interrupt Control Register (INT5IC) 106 00A916 | Interrupt Request Register 9 (II09IR)
007B16 00AAu1s6| Interrupt Request Register 10 (II010IR) 119
007Cz1s6 | INT3 Interrupt Control Register (INT3IC) 106 00AB1s6| Interrupt Request Register 11 (II011IR)
007Dz1s | Intelligent 1/O Interrupt Control Register 8 (I108IC) | 105 00AC16
007E16 | INT1 Interrupt Control Register (INT1IC) 106 00AD16
Intelligent 1/O Interrupt Control Register 10 (I1010IC)/ 00AE16
007F16 CAN Interrupt 1 Control Register (CAN1IC) 105 00AF16
008016 00BO016 | Interrupt Enable Register 0 (IIO0IE)
008116 | CAN Interrupt 2 Control Register (CAN2IC) 105 00B116 | Interrupt Enable Register 1 (IIO1IE)
008216 00B216 | Interrupt Enable Register 2 (IIO2IE)
008316 00B316 | Interrupt Enable Register 3 (IIO3IE) 120
008416 00B416 | Interrupt Enable Register 4 (IIO4IE)
008516 00B516 | Interrupt Enable Register 5 (IIO5IE)
008616 00B616
008716 00B716
008816 | DMAL Interrupt Control Register (DM1IC) 00B81s6 | Interrupt Enable Register 8 (IIO8IE)
008916 | UART2 Transmit /NACK Interrupt Control Register (S2TIC) 00B916 | Interrupt Enable Register 9 (IIO9IE)
008A16 | DMA3 Interrupt Control Register (DM3IC) 00BAu1s6| Interrupt Enable Register 10 (IIO10IE) 120
008B16 | UART3 Transmit /INACK Interrupt Control Register (S3TIC) 00BB1s6| Interrupt Enable Register 11 (IIO11IE)
008C16 | Timer AL Interrupt Control Register (TALIC) 105 | TooBC16
008D16 | UART4 Transmit /INACK Interrupt Control Register (S4TIC) 00BD16
008E16 | Timer A3 Interrupt Control Register (TA3IC) 00BE16
008F16 | UART2 Bus Conflict Detect Interrupt Control Register (BCN2IC) 00BF16

Blank spaces are reserved. No access is allowed.
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Quick Reference by Address

Address Register Page | |Address Register Page
00CO016 00FO016 | Data Compare Register 00 (GOCMPO)

00C116 00F116 | Data Compare Register 01 (GOCMP1)

00C216 00F216 | Data Compare Register 02 (GOCMP2)

00C316 00F316 | Data Compare Register 03 (GOCMP3) 297
00C416 00F416 | Data Mask Register 00 (GOMSKO)

00C516 00F516 | Data Mask Register 01 (GOMSK1)

00C616 00F616 | Communication Clock Select Register (CCS) 298
00C716 00F716

00C816 00F816

00C916 00F916 Receive CRC Code Register 0 (GORCRC)

00CA16 00FA16 297
00CB16 00FB16 Tramsmit CRC Code Register 0 (GOTCRC)

00CC16 00FCazs | SI/O Extended Mode Register 0 (GOEMR) 292
00CD16 00FD1s | SI/O Extended Receive Control Register 0 (GOERC)| 294
00CEz16 O00FE16 | SI/O Special Communication Interrupt Detect Register 0 (GOIRF)| 295
00CF16 00FF16 | SI/O Extended Transmit Control Register 0 (GOETC) | 293
00DO016 010016 | Time Measurement Register 10 (G1TMO)/

00D116 010116 | Waveform Generating Register 10 (G1POO0)

00D216 010216 | Time Measurement Register 11 (G1TM1)/

00D316 010316 | Waveform Generating Register 11 (G1PO1)

00D416 010416 | Time Measurement Register 12 (G1TM2)/

00D516 010516 | Waveform Generating Register 12 (G1PO2)

00D616 010616 | Time Measurement Register 13 (G1TM3)/

00D716 010716 | Waveform Generating Register 13 (G1PO3) 268/
00D816 010816 | Time Measurement Register 14 (G1TM4)/ 269
00D916 010916 | Waveform Generating Register 14 (G1PO4)

00DA16 010A16 | Time Measurement Register 15 (G1TM5)/

00DB16 010B16 | Waveform Generating Register 16 (G1PO5)

00DC16 010C16 | Time Measurement Register 16 (G1TM6)/

00DD16 010D16 | Waveform Generating Register 16 (G1PO6)

00DE16 010E16 | Time Measurement Register 17 (G1TM7)/

00DF16 010F16 | Waveform Generating Register 17 (G1PQO7)

00EO16 011016 | Waveform Generating Control Register 10 (GIPOCRO0)
00E1l16 011116 | Waveform Generating Control Register 11 (GIPOCR1)
00E216 011216 | Waveform Generating Control Register 12 (GIPOCR2)
00E316 011316 | Waveform Generating Control Register 13 (GIPOCR3)
00E416 011416 | Waveform Generating Control Register 14 (GIPOCR4) 268
00E516 011516 | Waveform Generating Control Register 15 (GIPOCR5)
00E616 011616 | Waveform Generating Control Register 16 (GIPOCR®6)
00E716 011716 | Waveform Generating Control Register 17 (GLPOCR7)
00OEB816 . ) 011816 | Time Measurement Control Register 10 (GITMCRO)
00E916 SV/O Receive Buffer Register0 (GORB) 290 011916 | Time Measurement Control Register 11 (G1TMCR1)
00EA16 | Transmit Buffer/Receive Data Register 0 (GOTB/GODR) | 296 011A16 | Time Measurement Control Register 12 (G1TMCR?2)
00EB16 011B16 | Time Measurement Control Register 13 (G1TMCR3)
00EC1s6 | Receive Input Register 0 (GORI) 289 011C16 | Time Measurement Control Register 14 (G1TMCR4) 267
00ED16 | SI/O Communication Mode Register 0 (GOMR) 291 011D16 | Time Measurement Control Register 15 (G1TMCRS5)
00EE16 | Transmit Output Register 0 (GOTO) 289 011E1e | Time Measurement Control Register 16 (G1TMCR®6)
00EF16 | SI/O Communication Control Register 0 (GOCR) 290 011F16 | Time Measurement Control Register 17 (G1TMCR?7)

Blank spaces are reserved. No access is allowed.
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Quick Reference by Address

Address Register Page | |Address Register Page
012016 015016
012116 Base Timer Registerl (G1BT) 265 015116
012216 |Base Timer Control Register 10 (G1BCRO) 015216
012316 |Base Timer Control Register 11 (G1BCR1) 266 015316
012416 | Time Measurement Prescaler Register 16 (G1TPR®6) 015416
012516 | Time Measurement Prescaler Register 17 (G1TPR7) 267 015516
012616 |Function Enable Register 1 (G1FE) 270 015616
012716 |Function Select Register 1 (G1FS) 269 015716
012816 015816
012916 SI/O Receive Buffer Register 1 (G1RB) 290 015916
012A16 | Transmit Buffer/Receive Data Register 1 (G1TB/G1DR)| 296 015A16
012B16 015B16
012C16 |Receive Input Register 1 (G1RI) 289 015C16
012D16 | SI/O Communication Mode Register 1 (G1IMR) 291 015D16
012E16 | Transmit Output Register 1 (G1TO) 289 015E16
012F16 |SI/O Communication Control Register 1 (G1CR) 290 015F16
013016 |Data Compare Register 10 (G1CMPO) 016016
013116 |Data Compare Register 11 (G1CMP1) 016116
013216 |Data Compare Register 12 (G1CMP2) 016216
013316 |Data Compare Register 13 (G1CMP3) 297 016316
013416 |Data Mask Register 10 (G1MSKO) 016416
013516 |Data Mask Register 11 (G1MSK1) 016516
013616 016616
013716 016716
013816 016816
013916 Receive CRC Code Registerl (G1RCRC) 016916
013A16 297 016A16
013B16 Transmit CRC Code Registerl (G1TCRC) 016B16
013Cz16 | SI/O Extended Mode Register 1 (G1IEMR) 292 016C16
013D16 | SI/O Extended Receive Control Register 1 (GIERC) | 294 016D16
013E16 |SI/O Special Communication Interrupt Detect Register 1 (G1IRF) | 296 016E16
013F16 |SI/O Extended Transmit Control Register 1 (G1IETC)| 293 016F16
014016 017016
014116 017116
014216 017216
014316 017316
014416 017416
014516 017516
014616 017616
014716 017716
014816 017816 | Input Function Select Register (IPS) 385
014916 017916 | Input Function Select Register A (IPSA) 386
014A16 017A16
014B16 017B16
014C1s 017C1e6
014D16 017D16
014E16 to
014F16 01DF16

Blank spaces are reserved. No access is allowed.




Quick

Reference by Address

Address

Register

Page

01EO16

CANO Message Slot Buffer 0 Standard ID0 (COSLOTO_0)

01El1e

(
CANO Message Slot Buffer 0 Standard ID1 (COSLOTO_1)

354

01E216

CANO Message Slot Buffer 0 Extended ID0 (COSLOTO_2)

01E316

355

01E416

(
CANO Message Slot Buffer 0 Extended ID1 (COSLOTO_3)
CANO Message Slot Buffer 0 Extended ID2 (COSLOTO_4)

01ES516

CANO Message Slot Buffer 0 Data Length Code (COSLOTO_5)

356

01E616

CANO Message Slot Buffer 0 Data 0 (COSLOTO_6)

01E716

CANO Message Slot Buffer 0 Data 1 (COSLOTO_7)

01E816

CANO Message Slot Buffer 0 Data 2 (COSLOTO_8)

01E916

CANO Message Slot Buffer 0 Data 3 (COSLOTO_9)

01EA16

CANO Message Slot Buffer 0 Data 4 (COSLOTO0_10)

01EB16

CANO Message Slot Buffer 0 Data 5 (COSLOTO0_11)

01EC16

CANO Message Slot Buffer 0 Data 6 (COSLOTO0_12)

01ED16

CANO Message Slot Buffer 0 Data 7 (COSLOTO0_13)

O1EE1s6

CANO Message Slot Buffer 0 Time Stamp High-Order (COSLOTO_14)

01EF16

CANO Message Slot Buffer 0 Time Stamp Low-Order (COSLOTO_15)

357

01FO016

CANO Message Slot Buffer 1 Standard ID0 (COSLOT1_0)

01F11e

CANO Message Slot Buffer 1 Standard ID1 (COSLOT1_1)

354

01F216

CANO Message Slot Buffer 1 Extended ID0 (COSLOT1_2)

01F316

CANO Message Slot Buffer 1 Extended ID1 (COSLOT1_3)

355

01F416

CANO Message Slot Buffer 1 Extended ID2 (COSLOT1_4)

01F516

CANO Message Slot Buffer 1 Data Length Code (COSLOT1_5)

356

01F616

CANO Message Slot Buffer 1 Data 0 (COSLOT1_6)

01F716

CANO Message Slot Buffer 1 Data 1 (COSLOT1_7)

01F816

CANO Message Slot Buffer 1 Data 2 (COSLOT1_8)

01F916

CANO Message Slot Buffer 1 Data 3 (COSLOT1_9)

01FA16

CANO Message Slot Buffer 1 Data 4 (COSLOT1_10)

01FB16

CANO Message Slot Buffer 1 Data 5 (COSLOT1_11)

01FC16

CANO Message Slot Buffer 1 Data 6 (COSLOT1_12)

01FD16

CANO Message Slot Buffer 1 Data 7 (COSLOT1_13)

01FE1e

CANO Message Slot Buffer 1 Time Stamp High-Order (COSLOTZ_14)

01FF16

CANO Message Slot Buffer 1 Time Stamp Low-Order (COSLOT1_15)

357

020016
020116

CANO Control Register0 (COCTLRO)

318

020216
020316

CANO Status Register (COSTR)

323

020416
020516

CANO Extended ID Register (COIDR)

326

020616
020716

CANO Configuration Register (COCONR)

327

020816
020916

CANO Time Stamp Register (COTSR)

330

020A16

CANO Transmit Error Count Register (COTEC)

020B16

CANO Receive Error Count Register (COREC)

331

020C1s6
020D16

CANO Slot Interrupt Status Register (COSISTR)

332

020E16

020F16

Address Register Page
021016
021116 CANO Slot Interrupt Mask Register (COSIMKR) 334
021216
021316
021416 | CANO Error Interrupt Mask Register (COEIMKR) 335
021516 | CANO Error Interrupt Status Register (COEISTR) 336
021616 | CANO Error Cause Register (COEFR) 337
021716 | CANO Baud Rate Prescaler (COBRP) 329
021816
021916 | CANO Mode Register (COMDR) 338
021A16
021B16
021C16
021D16
021E16
021F16
022016
022116 CANO Single Shot Control Register (COSSCTLR) | 340
022216
022316
022416
022516 CANO Single Shot Status Register (COSSSTR) 341
022616
022716
022816 | CANO Global Mask Register Standard IDO (COGMRO) | 342
022916 | CANO Global Mask Register Standard ID1 (COGMR1) | 343
022A16 | CANO Global Mask Register Extended ID0 (COGMR2) | 344
022B16 | CANO Global Mask Register Extended ID1 (COGMR3) | 345
022C16 | CANO Global Mask Register Extended ID2 (COGMR4) | 356
022D16
022E16
022F16
CANO Message Slot 0 Control Register (COMCTLO)/| 349/
023016 CANO Local Mask Register A Standard IDO (COLMAROQ) | 342
CANO Message Slot 1 Control Register (COMCTL1)/ | 349/
023116 | - ANOLocal Mask Register A Standard ID1 (COLMAR1) | 343
CANO Message Slot 2 Control Register (COMCTL2)/ | 349/
023216 | AN Local Mask Register A Extended ID0 (COLMAR?2)| 344
CANO Message Slot 3 Control Register (COMCTL3)/ | 349/
023316 | AN Local Mask Register A Extended ID1 (COLMAR3)| 345
CANO Message Slot 4 Control Register (COMCTL4)/ | 349/
023416 CANO Local Mask Register A Extended ID2 (COLMAR4)| 346
023516 | CANO Message Slot 5 Control Register (COMCTL5)
023616 | CANO Message Sot 6 Control Register (COMCTL6) | 349
023716 | CANO Message Slot 7 Control Register (COMCTL7)
CANO Message Slot 8 Control register (COMCTLS8)/| 349/
023816 CANO Local Mask Register B Standard IDO (COLMBRO0)| 342

Blank spaces are reserved . No access is allowed.
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Quick

Reference by Address

Blank spaces are reserved. No access is allowed.

Address Register Page Address Register Page
CANO Message Slot 9 Control Register (COMCTL9)/| 349/ 026016 | CAN1 Message Slot Buffer 0 Standard ID0 (C1SLOT0_0)
023916 CANO Local Mask Register B Standard ID1 (COLMBR1)| 343 026116 | CAN1 Message Slot Buffer 0 Standard ID1 (C1SLOTO_1) 354
CANO Message Slot 10 Control Register (COMCTL10)/| 349/ 026216 | CAN1 Message Slot Buffer 0 Extended ID0 (C1SLOTO_2)
023A18 CANO Local Mask Register B Extended IDO (COLMBR2)| 344 026316 | CAN1 Message Slot Buffer 0 Extended ID1 (C1SLOTO_3) 355
CANO Message Slot 11 Control Register (COMCTL11)/| 349/ 026416 | CAN1 Message Slot Buffer 0 Extended ID2 (C1SLOTO_4)
023B16 CANO Local Mask Register B Extended ID1 (COLMBR3)| 345 026516 | CAN1 Message Slot Buffer 0 Data Length Code (C1SLOTO_5 356
CANO Message Slot 12 Control Register (COMCTL12)/| 349/ 026616 | CAN1 Message Slot Buffer 0 Data 0 (C1SLOTO_6)
023C16 CANO Local Mask Register B Extended ID2 (COLMBR4)| 346 026716 | CAN1 Message Slot Buffer 0 Data 1 (C1SLOTO0_7)
023D16 | CANO Message Slot 13 Control Register (COMCTL13) 026816 | CAN1 Message Slot Buffer 0 Data 2 (C1SLOTO_8)
023E16 | CANO Message Slot 14 Control Register (COMCTL14) | 349 026916 | CAN1 Message Slot Buffer 0 Data 3 (C1SLOTO0_9)
023F16 | CANO Message Slot 15 Control Register(COMCTL15) 026A16 | CAN1 Message Slot Buffer 0 Data 4 (C1SLOTO0_10)
024016 | CANO Slot Buffer Select Register (COSBS) 353 026B16 | CAN1 Message Slot Buffer 0 Data 5 (C1SLOTO_11) 357
024116 | CANO Control Register 1 (COCTLR1) 321 026C16 | CAN1 Message Slot Buffer 0 Data 6 (C1SLOTO0_12)
024216 | CANO Sleep Control Register (COSLPR) 322 026D16 | CAN1 message Slot Buffer 0 Data 7 (C1SLOTO_13)
024316 026E16 | CAN1 Message Slot Buffer 0 Time Stamp High-Order (C1SLOT0_14)
024416 ) . 026F16 | CAN1 Message Slot Buffer 0 Time Stamp Low-Order (C1SLOTO_15)
024516 | CANO Acceptance Filter Support Register (COAFS) | 358 | 15570 T =aN1 Wessage Siot Buffer 1 Standard 1D0 (CLSLOTL 0)
024616 027116 | CAN1 Message Slot Buffer 1 Standard ID1 (C1SLOT1_1) 354
024716 027216 | CAN1 Message Slot Buffer 1 Extended ID0 (C1SLOT1_2)
024816 027316 | CAN1 Message Slot Buffer 1 Extended ID1 (C1SLOT1_3) 355
024916 027416 | CAN1 Message Slot Buffer 1 Extended ID2 (C1SLOT1_4)
024A16 027516 | CAN1 Message Slot Buffer 1 Data Length Code (C1SLOT1_5) 356
024B16 027616 | CAN1 Message Slot Buffer 1 Data 0 (C1SLOT1_6)
024C16 027716 | CAN1 Message Slot Buffer 1 Data 1 (C1SLOT1_7)
024D16 027816 | CAN1 Message Slot Buffer 1 Data 2 (C1SLOT1_8)
024E16 027916 | CAN1 Message Slot Buffer 1 Data 3 (C1SLOT1_9)
024F16 027A16 | CAN1 Message Slot Buffer 1 Data 4 (C1SLOT1_10)
025016 | CAN1 Slot Buffer Select Register (C1SBS) 353 027B16 | CAN1 Message Slot Buffer 1 Data 5 (C1SLOT1_11) 357
025116 | CAN1 Control Register 1 (C1CTLR1) 321 027C16| CAN1 Message Slot Buffer 1 Data 6 (C1SLOT1_12)
025216 | CAN1 Sleep Control Register (C1SLPR) 322 027D16 | CAN1 Message Slot Buffer 1 Data 7 (C1SLOT1_13)
025316 027E16 | CAN1 Message Slot Buffer 1 Time Stamp High-Order (C1SLOT1_14)
025416 ) . 027F16 | CAN1 Message Slot Buffer 1 Time Stamp Low-Order (C1SLOT1_15)
025516 CANL1 Acceptance Filter Support Register (C1AFS)| 358 028016
025616 028116 CAN1 Control Register0 (C1CTLRO) 318
025716 028216
025816 028316 CAN1 Status Register (C1STR) 323
025916 028416
025A16 028516 CAN1 Extended ID Register (C1IDR) 326
025B16 028616
025C16 028716 CAN1 Configuration Register (CLCONR) 327
025D16 028816
025E16 028916 CAN1 Time Stamp Register (C1TSR) 330
025F16 028A16 | CAN1 Transmit Error Count Register (C1TEC) 331
028B16 | CAN1 Receive Error Count Register (C1REC)
028C16
028D16 CAN1 Slot Interrupt Control Register (C1SISTR) 332
028E16
028F16




Quick

Reference by Address

Address

Register

Page

02BA16

CAN1 Message Slot 10 Control Register (CIMCTL10)/
CAN1 Local Mask Register B Extended IDO (C1LMBR?2)

349/
344

02BB16

CAN1 Message Slot 11 Control Register (CIMCTL11)/
CAN1 Local Mask Register B Extended ID1 (C1LMBR3)

349/
345

02BC16

CAN1 Message Slot 12 Control Register (CIMCTL12)/
CAN1 Local Mask Register B Extended ID2 (C1LMBR4)

349/
346

02BD16

CAN1 Message Slot 13 Control Register (CIMCTL13)

02BE16

CAN1 Message Slot 14 Control Register (CIMCTL14)

02BF16

CAN1 Message Slot 15 Control Register (CLMCTL15)

349

02C016
02Cl16

X0 Register YO Register (XOR,YOR)

02C216
02C316

X1 Register Y1 Register (X1R,Y1R)

02C416
02C516

X2 Register Y2 Register (X2R,Y2R)

02C616
02C716

X3 Register Y3 Register (X3R,Y3R)

02C816
02C916

X4 Register Y4 Register (X4R,Y4R)

02CA16
02CB16

X5 Register Y5 Register (X5R,Y5R)

02CC16
02CD1s6

X6 Register Y6 Register (X6R,Y6R)

02CE16
02CF16

X7 Register Y7 Register (X7R,Y7R)

02D016
02D116

X8 Register Y8 Register (X8R,Y8R)

02D216
02D316

X9 Register Y9 Register (X9R,Y9R)

02D416
02D516

X10 Register Y10 Register (X10R,Y10R)

02D616
02D716

X11 Register Y11 Register (X11R,Y11R)

02D816
02D916

X12 Register Y12 Register (X12R,Y12R)

02DA16
02DB16

X13 Register Y13 Register (X13R,Y13R)

02DC16
02DD1s6

X14 Register Y14 Register (X14R,Y14R)

02DE16
02DF16

X15 Register Y15 Register (X15R,Y15R)

259

Address Register Page
029016
029116 CAN1 Slot Interrupt Mask Register (C1SIMKR) 334
029216
029316
029416 |CANL1 Error Interrupt Mask Register (C1EIMKR) 335
029516 |CANL1 Error Interrupt Status Register (C1EISTR) 336
029616 |CANL1 Error Factor Register (C1EFR) 337
029716 |CAN1 Baud Rate Prescaler (C1BRP) 329
029816
029916 |CAN1 Mode Register (CIMDR) 338
029A16
029B16
029C16
029D16
029E16
029F16
02A016
02A116 CAN1 Single Shot Control Register (CI1SSCTLR) | 340
02A216
02A316
02A416
02A516 CAN1 Single Shot Status Register (C1SSSTR) 341
02A616
02A716
02A816 |CAN1 Global Mask Register Standard IDO (CLGMRO) | 342
02A916 |CANL1 Global Mask Register Standard ID1 (CLGMR1) | 343
02AA16 |CAN1 Global Mask Register Extended ID0O (CAGMR2) | 344
02AB16 |CAN1 Global Mask Register Extended ID1 (CAGMR3) | 345
02AC16 |CANL1 Global Mask Register Extended ID2 (CAGMR4) | 346
02AD16
02AE16
02AF16
CAN1 Message Slot 0 Control Register (CIMCTLO)/ | 349/
02B016 | cAN1 Local Mask Register A Standard D0 (CILMARQ) | 342
CAN1 Message Slot 1 Control Register (CIMCTL1)/| 349/
02B116 | cAN1 Local Mask Register A Standard ID1 (CILMAR1) | 343
CAN1 Message Slot 2 Control Register (CIMCTL2)/| 349/
02B216 | cAN1 Local Mask Register A Extended ID0 (CILMAR2) | 344
CAN1 Message Slot 3 Control Register (CIMCTL3)/| 349/
02B316 | cAN1 Local Mask Register A Extended ID1 (CILMAR3) | 345
CAN1 Message Slot 4 Control Register (CIMCTL4)/| 349/
02B416 | cAN1 Local Mask Register A Extended ID2 (CILMAR4) | 346
02B516 |CAN1 Message Slot 5 Control Register (CIMCTLS5)
02B616 |CAN1 Message Slot 6 Control Register (CLMCTL6)| 349
02B716 |CAN1 Message Slot 7 Control Register (CLMCTL7)
CAN1 Message Slot 8 Control Register (CAMCTL8)/| 349/
02B816 | cAN1 Local Mask Register B Standard ID0 (C1LMBRO) | 342
CAN1 Message Slot 9 Control Register (CIMCTL9)/| 349/
02B916 | cAN1 Local Mask Register B Standard ID1 (CLLMBR1) | 343

Blank spaces are reserved. No access is allowed.
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Quick Reference by Address

Address Register Page Address Register Page
02EO016 | X/Y Control Register (XYC) 259 031016

02E116 031116 Timer B3 Register (TB3)

02E216 031216

02E316 031316 Timer B4 Register (TB4) 163
02E416 | UART1 Special Mode Register 4 (ULSMR4) 191 031416 | .

02E516 | UARTL Special Mode Register 3 (ULSMR3) 100 | |031516| 1'Mer BS Register (TBS)

02E616 | UART1 Special Mode Register 2 (ULSMR2) 189 031616

02E716 | UART1 Special Mode Register (U1SMR) 188 031716

02E816 | UART1 Transmit/Receive Mode Register (U1MR) 031816

02E916 | UART1 Bit Rate Register (U1LBRG) 186 031916

02EA16 031A16

02EB16 | VARTL Transmit Buffer Register (U1TB) 185 | 031B16| Timer B3 Mode Register (TB3MR)

02EC16| UART1 Transmit/Receive Control Register 0 (U1C0)| 187 031C16| Timer B4 Mode Register (TB4MR) 164
02ED16| UART1 Transmit/Receive Control Register 1 (U1C1)| 188 031D16| Timer B5 Mode Register (TB5MR)

02EE16 , , 031E16

02EF16 UARTL Receive Buffer Register (U1REB) 185 031F16| External Interrupt Request Source Select Register (IFSR)| 114
02F016 032016

02F116 032116

02F216 032216

02F316 032316

02F416 | UART4 Special Mode Register 4 (U4SMR4) 191 032416 | UART3 Special Mode Register 4 (U3SMR4) 191
02F516 | UART4 Special Mode Register 3 (U4SMR3) 190 032516 | UART3 Special Mode Register 3 (U3SMR3) 190
02F616 | UART4 Special Mode Register 2 (U4SMR2) 189 032616 | UART3 Special Mode Register 2 (U3SMR2) 189
02F716 | UART4 Special Mode Register (U4SMR) 188 032716 | UART3 Special Mode Register (U3SMR) 188
02F816 | UART4 Transmit/Receive Mode Register (U4MR) 032816 | UART3 Transmit/Receive Mode Register (U3MR)
02F916 | UART4 Bit Rate Register (U4BRG) 186 032916 | UART3 Bit Rate Register (U3BRG) 186
02FA16 032A16

02EB16 UART4 Transmit Buffer Register (U4TB) 185 032B16 UART3 Transmit Buffer Register (U3TB) 185
02FC16 | UART4 Transmit/Receive Control Register 0 (U4C0)| 187 032C16| UART3 Transmit/Receive Control Register 0 (U3C0)| 187
02FD16 | UART4 Transmit/Receive Control Register 1 (U4C1)| 188 032D16| UART3 Transmit/Receive Control Register 1 (U3C1)| 188
02FE16 032E16

02EF16 UART4 Receive Buffer Register (U4RB) 185 032F16 UART3 Receive Buffer Register (U3RB) 185
030016 | Timer B3,B4,B5 Count Start Flag (TBSR) 165 033016

030116 033116

030216 033216

030316 Timer Al-1 Register (TA11) 033316

030416 | . 033416 | UART2 Special Mode Register 4 (U2SMR4) 191
030516 | |'Mer A2-1 Register (TA21) 178 | 033516 | UART2 Special Mode Register 3 (U2SMR3) 190
030616 | ) 033616 | UART2 Special Mode Register 2 (U2SMR2) 189
030716 | 1/Mer A4-1 Register (TA41) 033716 | UART2 Special Mode Register (U2SMR) 188
030816 | Three-Phase PWM Control Register 0 (INVCO) 175 033816 | UART2 Transmit/Receive Mode Register (U2MR)
030916 | Three-Phase PWM Control Register 1 (INVC1) | 176 | |033916 | UART2 Bit Rate Register (U2BRG) 186
030A16 | Three-Phase Output Buffer Register 0 (IDBO) 033A16 . )

030B16 | Three-Phase Output Buffer Register 1 (IDB1) 1 033B16 UART2 Transmit Buffer Register (U2TB) 185
030C16 | Dead Time Timer (DTT) 177 033C16| UART2 Transmit/Receive Control Register 0 (U2C0)| 187
030D16 | Timer B2 Interrupt Generating Frequency Set Counter (ICTB2)| 178 033D16| UART2 Transmit/Receive Control Register 1 (U2C1)| 188
030E16 033E16

030F16 033F16 UART2 Receive Buffer Register (U2RB) 185

Blank spaces are reserved. No access is allowed.
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Quick

Reference by Address

Address Register Page Address Register Page
034016 |Count Start Flag (TABSR) 148 037016

034116 |Clock Prescaler Reset Flag (CPSRF) 7 037116

034216 | One-Shot Start Flag (ONSF) 149 037216

034316 | Trigger Select Register (TRGSR) 150 037316

034416 | Up/Down Flag (UDF) 149 037416

034516 037516

034616 037616

034716 Timer AO Register (TAO) 037716

034816 | ) 037816 | DMAO Request Source Select Register (DMOSL)
034916 | |'Mer AL Register (TA1) 037916 | DMAL Request Source Select Register (DM1SL)
034A16 | ) 037A16 | DMA2 Request Source Select Register (DM2SL) 127
034B16 | | 'MeT A2 Register (TA2) 147 | [037B16 | DMA3 Request Source Select Register (DM3SL)
034C16 037C16

034D16 Timer A3 Register (TA3) 037D16 CRC Data Register (CRCD) 257
034E16 | ) 037E16 | CRC Input Register (CRCIN)

034F16 Timer A4 Register (TA4) 037F16

035016 038016

035116 Timer BO Register (TBO) 038116 A/DO Register0 (AD00)

035216 038216

035316 Timer B1 Register (TB1) 163 038316 A/DO Registerl (AD01)

035416 038416

035516 Timer B2 Register (TB2) 038516 A/DO Register2 (AD02)

035616 | Timer AO Mode Register (TAOMR) 038616 )

035716 | Timer AL Mode Register (TALMR) 038716 | /D0 Registers (ADO3)

035816 | Timer A2 Mode Register (TA2MR) 148 038816 ) 242
035916 | Timer A3 Mode Register (TA3MR) 038916 | /D0 Register4 (AD04)

035A16 | Timer A4 Mode Register (TAAMR) 038A16 )

035B16 | Timer BO Mode Register (TBOMR) 038816 | /D0 Register5 (ADOS)

035Cz16 | Timer B1 Mode Register (TB1IMR) 164 038C16 )

035D16 | Timer B2 Mode Register (TB2MR) 038D16| /PO Register6 (ADOG)

035E16 | Timer B2 Special Mode Register (TB2SC) 178 038E16 )

035F16 | Count Source Prescaler Register (TCSPR) 77 038F16 A/DO Register7 (ADO7)

036016 039016

036116 039116

036216 039216 | A/DO Control Register 4 (ADOCON4) 242
036316 039316

036416 | UARTO Special Mode Register 4 (UOSMR4) 191 039416 | A/IDO Control Register 2 (ADOCON2) 240
036516 | UARTO Special Mode Register 3 (UOSMR3) 190 039516 | A/DO Control Register 3 (ADOCON3) 241
036616 | UARTO Special Mode Register 2 (UOSMR2) 189 039616 | A/DO Control Register 0 (ADOCONO) 238
036716 | UARTO Special Mode Register (UOSMR) 188 039716 | A/DO Control Register 1 (ADOCON1) 239
036816 | UARTO Transmit/Receive Mode Register (UOMR) 039816 | D/A Register 0 (DAO) 256
036916 | UARTO Bit Rate Register (UOBRG) 186 039916

036A16 ) ) 039A16 | D/A Register 1 (DAL) 256
036B16 UARTO Transmit Buffer Register (UOTB) 185 039816

036C16 | UARTO Transmit/Receive Control Register 0 (UOCO0)| 187 039C16| D/A Control Register (DACON) 256
036D16 | UARTO Transmit/Receive Control Register 1 (UOC1)| 188 039D16

036E16 039E16

036F16 UARTO Receive Buffer Register (UORB) 185 039F16

Blank spaces are reserved. No access is allowed.
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Quick Reference by Address

Address Register Page | |Address Register Page
03A016 | Function Select Register A8 (PS8) 376 03DO016 | Port P14 Register (P14)

03Al16 | Function Select Register A9 (PS9) 377 03D116 | Port P15 Register (P15) 372
03A216 03D216 | Port P14 Direction Register (PD14)

03A316 03D316 | Port P15 Direction Register (PD15) 37t
03A416 03D416

03A516 03D516

03A616 03D616

03A716 | Function Select Register D1 (PSD1) 382 03D716

03A816 03D816

03A916 03D916

03AA16 03DA16 | Pull-Up Control Register 2 (PUR2) 383
03AB16 03DB1s6 | Pull-Up Control Register 3 (PUR3)

03AC16 | Function Select Register C2 (PSC2) 381 03DC1s6| Pull-Up Control Register 4 (PUR4) 384
03AD16 | Function Select Register C3 (PSC3) 382 03DD16

03AE16 03DE16 | Output Port Select Register (OPS) 311
03AF16 | Function Select Register C (PSC) 381 03DF16

03B016 | Function Select Register A0 (PS0) 03EO016 | Port P14 Register (P0)

03B116 | Function Select Register A1 (PS1) 373 03E1l16 | Port P14 Register (P1) 372
03B216 | Function Select Register BO (PSLO) 03E216 | Port P14 Direction Register (PDO0)

03B316 | Function Select Register B1 (PSL1) 38 03E316 | Port P14 Direction Register (PD1) 3n
03B416 | Function Select Register A2 (PS2) 03E416 | Port P14 Register (P2)

03B516 | Function Select Register A3 (PS3) 374 03E516 | Port P14 Register (P3) 372
03B616 | Function Select Register B2 (PSL2) 03E616 | Port P14 Direction Register (PD2)

03B716 | Function Select Register B3 (PSL3) 379 03E716 | Port P14 Direction Register (PD3) 3n
03B816 03EB816 | Port P14 Register (P4)

03B916 | Function Select Register A5 (PS5) 375 03E916 | Port P14 Register (P5) 372
03BA16 03EA16 | Port P14 Direction Register (PD4)

03BB16 03EB16 | Port P14 Direction Register (PD5) 3n
03BC1s6 | Function Select Register A6 (PS6) 375 03EC16

03B516 | Function Select Register A7 (PS7) 376 03ED16

03B616 | Function Select Register B6 (PSL6) 03EE16

03B716 | Function Select Register B7 (PSL7) 380 03EF16

03CO016 | Port P6 Register (P6) 372 03F016 | Pull-up Control Register 0 (PUROQ) 383
03C116 | Port P7 Register (P7) 03F116 | Pull-up Control Register 1 (PUR1)

03C216 | Port P6 Direction Register (PD6) 03F216

03C316 | Port P7 Direction Register (PD7) 3n 03F316

03C416 | Port P8 Register (P8) 03F416

03C516 | Port P9 Register (P9) 372 03F516

03C616 | Port P8 Direction Register (PD8) 03F616

03C716 | Port P9 Direction Register (PD9) 3n 03F716

03C816 | Port P10 Register (P10) 03F816

03C916 | Port P11 Register (P11) 372 03F916

03CA16 | Port P10 Direction Register (PD10) 03FA16

03CBu16 | Port P11 Direction Register(PD11) 3n 03FB16

03CCazie|Port P12 Register (P12) 03FC16

03CDas6 | Port P13 Register (P13) 312 03FD16

03CEu16 | Port P12 Direction Register (PD12) 03FE16

03CF16 | Port P13 Direction Register (PD13) 37t 03FF16 | Port Control Register (PCR) 385

Blank spaces are reserved. No access is allowed.
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LENESAS

M32C/86 Group (M32C/86, M32C/86T)

SINGLE-CHIP 16/32-BIT CMOS MICROCOMPUTER

1. Overview

The M32C/86 group (M32C/86, M32C/86T) microcomputer is a single-chip control unit that utilizes high-
performance silicon gate CMOS technology with the M32C/80 series CPU core. The M32C/86 group
(M32C/86, M32C/86T) is available in 144-pin plastic molded LQFP package.

With a 16-Mbyte address space, this microcomputer combines advanced instruction manipulation capabili-
ties to process complex instructions by less bytes and execute instructions at higher speed.

It includes a multiplier and DMAC adequate for office automation, communication devices and industrial
equipments, and other high-speed processing applications.

1.1 Applications
Automobiles, audio, cameras, office equipment, communications equipment, portable equipment, etc.
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M32C/86 Group (M32C/86, M32C/86T) 1. Overview

1.2 Performance Overview
Table 1.1 lists performance overview of the M32C/86 group (M32C/86, M32C/86T).

Table 1.1 M32C/86 Group (M32C/86, M32C/86T) Performance

Characteristic Performance
M32C/86 | M32C/86T
CPU Basic Instructions 108 instructions
Minimum Instruction Execution Time| 31.3 ns (f(BCLK)=32 MHz, Vcc=4.2 V to 5.5 V)
Operating Mode Single-chip mode, Memory expansion | Single-chip mode
mode and Microprocessor mode
Address Space 16 Mbytes
Memory Capacity See Table 1.2
Peripheral | 1/0O Port 123 1/0 pins and 1 input pin
Function | Multifunction Timer Timer A: 16 bits x 5 channels, Timer B: 16 bits x 6 channels
Three-phase motor control circuit
Intelligent I/O Time measurement function or Waveform generating function:

16 bits x 8 channels
Communication function (Clock synchronous serial 1/0, Clock asyn-
chronous serial 1/0, HDLC data processing)
Stepping Motor Control Function
Serial 110 5 Channels
Clock synchronous serial I/O, Clock asynchronous serial I/O,
IEBus®, 12C bus@

CAN Module 2 channels  Supporting CAN 2.0B specification

A/D Converter 10-bit A/D converter: 1 circuit, 34 channels

D/A Converter 8 bits x 2 channels

DMAC 4 channels

DMAC Il Can be activated by all peripheral function interrupt sources
Immediate transfer, Calculation transfer and Chain transfer functions

CRC Calculation Circuit CRC-CCITT

X/Y Converter 16 bits x 16 bits

Watchdog Timer 15 bits x 1 channel (with prescaler)

Interrupt 39 internal and 8 external sources, 5 software sources
Interrupt priority level: 7

Clock Generation Circuit 4 circuits

Main clock oscillation circuit(*), Sub clock oscillation circuit(*), On-chip
oscillator, PLL frequency synthesizer

(*)Equipped with a built-in feedback resistor. Ceramic resonator or
crystal oscillator must be connected externally

Oscillation Stop Detect Function Main clock oscillation stop detect function
Voltage Detection Circuit Available (optional) | Not available®)
Electrical | Supply Voltage Vce=4.2 Vto 5.5V (f(BCLK)=32 MHz)
Charact- | Power Consumption 28 mA (Vce=5V, f(BCLK)=32 MHz)
eristics 10 pA (Vce=5V, f(BCLK)=32 kHz, in wait mode)
Flash Program/Erase Supply Voltage 50V+05V
Memory |Program and Erase Endurance 100 times (all space)
Operating Ambient Temperature —20 to 85°C —40 to 85°C (T version)
—40 to 85°C (optional)
Package 144-pin plastic molded LQFP

NOTES:

1. IEBus is a trademark of NEC Electronics Corporation.

2. 12C bus is a trademark of Koninklijke Philips Electronics N. V.

3. The cold start-up/warm start-up determine function is available only at the user's option.
All options are on a request basis.
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M32C/86 Group (M32C/86, M32C/86T) 1. Overview

1.3 Block Diagram
Figure 1.1 shows a block diagram of the M32C/86 group (M32C/86, M32C/86T) microcomputer.

A S SN S SN A &

[ Potro | [ PortPr | [ PortP2 | | PortPs | [ PortPa | | PorPs | | Porps |
|
| Peripheral Functions A/D Converter: Clock Generation Circuit
1 circuit XIN - Xout -
Timer (16 bits) Standard: 10 inputs XcIN - XcouT
Timer A: 5 channels Maximum: 34 inputs On-chip Oscillator 3
Timer B: 6 channels PLL Frequency Synthesizer 2 [
UART/Clock Synchronous Serial I/O: ~ ©
Three-Phase Motor Control Circuit 5 channels | DMAC | —
T
Watchdog Timer (15 bits) | X/Y Converter: | DMACII | g I| N
16 hits x 16 bits 3 -
D/A Converter: CRC Calculation Circuit (CCITT): ||
| 8 bits x 2 channels | CAN Module: 2 channels | X164X124x5+1 —
)
P
M32C/80 series CPU Core —
Intelligent /O Memory ]
ROH | ROL | |  FLG | h
=1
Time Measurement: 8 channels RiH | RiL | | INTB | ROM 3z - Ioo
Waveform Generating: 8 channels R2 ] [ ISP ]
Communication Functions: — |
Clock Synchronous Serial I/0, R3 | 1 usP | RAM ]
UART, A0 | | PC ] h
HDLC Data Processing 1 =
| Stepping Motor Control Function Al I | SVF | 2 ®
FB ] | SVP ] [°
SB ] [ VCT ] | Multiplier |
| PortPia | | PortPis | | PortPir || Portpi2 | | PortP13 | ‘
| _ A A |

1 A
t7 ¢8 5 ¢8 #8

Figure 1.1 M32C/86 Group (M32C/86, M32C/86T) Block Diagram
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M32C/86 Group (M32C/86, M32C/86T) 1. Overview

1.4 Product Information
Table 1.2 lists the product information. Figure 1.2 shows the product numbering system.

Table 1.2 M32C/86 Group (1) (M32C/86) As of September, 2005
ROM RAM
Type Number Package Type Capacity Capacity Remarks
M30865FJGP PLQPO144KA-A (144P6Q-A) | 512K+4K 24K Flash Memory
Table 1.2 M32C/86 Group (2) (T Version, M32C/86T) As of September, 2005
ROM RAM
Type Number Package Type Capacity Capacity Remarks
M30865FJTGP PLQPO0144KA-A (144P6Q-A) | 512K+4K 24K Flash Memory
M30865FJ_GP
Package Type:

GP = Package PLQP0144KA-A (144P6Q-A)

Classification:
Blank = General Industrial Use
T =T Version
~— ROM Capacity:
J =512 Kbytes
~—  Memory Type:
F = Flash Memory Version

RAM Capacity, Pin Count, etc

M32C/86 Group

M16C Family

Figure 1.2 Product Numbering System
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M32C/86 Group (M32C/86, M32C/86T) 1. Overview

1.5 Pin Assignment
Figures 1.3 shows the pin assignment (top view).

Ca N DY e e
§3883883%
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220323857 53933985 8 3
8355808023323 8¢% § 299299233 373233 2 <2
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SN G nRddRI88Ng888300TYS88d88585898¢9
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D8 /P10 [72] *—> P44/ CTS3 /A2
ANO7/ D7/ PO7 [71] *—> P45/ TSZ /A1

ANO6 / Ds / PO6

ANOs / Ds / POs

ANO04 / Da/ POa

P1la

OUTC13/INPC13/P113
BELIN/ISRxD1/OUTC12/INPC12/ P112
ISCLK1/0UTC11/INPC11/P111
BE1ouT/ISTxD1/OUTClo/INPClo/ P1lo
ANO3/ D3/ P03

ANO2 / D2 / PO2

ANO1/ D1/ P01

ANOo / Do / POo

AN157/ P157

AN156 / P156

AN15s / P155

AN154/ P154

AN153/ P153

ISRXDO / AN152 / P152

ISCLKO / AN151/ P151

[70] <> P46/ TSI/ A22
[69] «— P47/ TS0/ Az
[68] «—> P125/GASML
[67] <> P126/ GACPL
[66] <> P127/GACML
[65] «— P50/ WRL /WR
[64] «—> P51/ WRH / BHE
[63] <> P52/ RD

[62] «— P53/ CLKoUT / BCLK / ALE
[61] «— P130/ GASP2
[60] <> P131/GASM2
[59] *— v

[58] «— P132/GACP2
[57] *— vss

M32C/86 GROUP [56] «—> P133/ GACM2

[55] <—> P54/ HLDA/ALE

(M32C/86, M32C/86T) Eped g

[52] «— p57/RDY

Vee [51] «—> P134/ GASP3
ISTXDO / AN150 / P150 [50] «—> P135/ GASM3
Vee [49] «—> P136/ GACP3

Ki3/ AN7/P107
Kiz2/ ANs / P106
Ki1/ANs / P105
Kio/ AN4 / P10a

[48] <> P137/ GACM3

[47] «—> P60/ TTSO/RTS0/SS0
[46] *—> P61/ CLKO

[45] «—> P62/ RxD0 / SCLO / STXDO

AN3 / P103 [44] «—> P63/ TXDO / SDAO / SRXDO
AN2/ P102 [43] *—> P64/ CTS1/RTS1/SS1
AN1/P101 [42] @ P65/ CLK1
AVss E *— \/ss
ANo/ P100 [40] «—> P66/ RxD1/SCL1/ STXDL
VREF E - \Vcc

Avee
STxD4 / SCL4 / RxD4 / ADTRG / P97

< P67/ TxD1/SDA1/SRxD1
<« p7p (L2

N R R R R R R RN

0o
O

NOTES:
1. P70/ TAOOUT / TxD2 / SDA2 / SRxD2 / INPC16 / OUTC16
2. P70 and P71 are ports for the N-channel open drain output.
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Figure 1.3 Pin Assignment
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M32C/86 Group (M32C/86, M32C/86T)

1. Overview

Table 1.3 Pin Characteristics

,I\Dlig C%?rt]rol Port Intgrilr']upt Timer Pin UART/CAN Pin Intelligent /O Pin Analog Pin| Bus Control Pin®
1 P9 TxD4/SDA4/SRxD4/CANLouT ANEX1
2 P95 CLK4/CANLIN/CANIWU ANEXO0
3 P94 TB4IN CTS4/RTS4/SS4 DAl
4 P93 TB3IN CTS3/RTS3/SS3 DAO
5 P92 TB2iN TxD3/SDA3/SRxD3
6 P91 TB1IN RxD3/SCL3/STxD3
7 P90 TBOIN CLK3
8 P14e
9 P14s

10 P144
11 P143 INPC17/OUTC17
12 P142 INPC16/OUTC16
13 P141 INPC15/0OUTC1s
14 P140 INPC14/OUTC14
15 [BYTE
16 [CNVss
17 | XCIN P87
18 | Xcout P86
19 |RESET
20 | XouTt
21 | Vss
22 | XN
23 | Vcc
24 P85 NMI
25 P84 INT2
26 P83 | INT1 CANOIN/CANLIN
27 P82 | INTO CANOoUT/CAN1oUT
28 P81 TA4IN/U INPC15/0OUTC15
29 P8o TA4ouTt/U ISRXDO
30 P77 TA3IN CANOIN INPC14/OUTC14/ISCLKO
31 P76 TA3ouTt CANOouT INPC13/OUTC13/ISTxDO
32 P75 TA2IN/W INPC12/0OUTC12/ISRxD1/BE1IN
33 P74 TA20uT/W INPC11/OUTC11/ISCLK1
34 P73 TALNV CTS2/RTS2/552 INPC10/OUTC10/ISTXD1/BE1louTt
35 P72 TAlout/V | CLK2
36 P71 TB5IN/TAOIN | RxD2/SCL2/STxD2 INPC17/0UTC17
37 P70 TAOouTt TxD2/SDA2/SRxD2 INPC16/OUTC16
38 P67 TxD1/SDA1/SRxD1
39 |Vce
40 P66 RxD1/SCL1/STxD1
41 |Vss
42 P65 CLK1
43 P64 CTS1/RTS1/5S1
44 P63 TxD0/SDAO/SRxDO
45 P62 RxDO/SCL0O/STxDO
46 P61 CLKO
47 P60 CTSO0/RTS0/SS0
48 P137 GACM3
NOTES:
1. Bus control pins in M32C/86T cannot be used.
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M32C/86 Group (M32C/86, M32C/86T) 1. Overview

Table 1.3 Pin Characteristics (Continued)

Eic?. Colgitr:ol Port Int%rir#pt Timer Pin | UART/CAN Pin Intelligent 1/O Pin Analog Pin Bus Control Pin®
49 P136 GACP3
50 P13s GASM3
51 P134 GASP3
52 P57 RDY
53 P56 ALE
54 P55 HOLD
55 P54 HLDA/ALE
56 P133 GACM2
57 | Vss
58 P132 GACP2
59 [ Vcc
60 P131 GASM2
61 P130 GASP2
62 P53 CLKouT/BCLK/ALE
63 P52 RD
64 P51 WRH/BHE
65 P50 WRL/WR
66 P127 GACM1
67 P12s GACP1
68 P12s GASM1
69 P47 CS0/A23
70 P4s CS1/A2
71 P45 CS2/A2
72 P44 CS3/A20
73 P43 A19
74 | Vcc
75 P42 A1g
76 | Vss
77 P41 A17
78 P40 A6
79 P37 A15(/D15)
80 P36 A14(/D14)
81 P3s A13(/D13)
82 P34 A12(/D12)
83 P33 A11(/D11)
84 P32 A10(/D10)
85 P31 Ag(/D9)
86 P124 GASP1
87 P123 GACMO
88 P122 GACPO
89 P121 GASMO
90 P120 GASPO
91 | Vcc
92 P30 As(/Ds)
93 | Vss
94 P27 AN27 A7(/D7)
95 P26 AN26 As(/Ds)
96 P25 AN25 As(/Ds)
NOTES:

1. Bus control pins in M32C/86T cannot be used.
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M32C/86 Group (M32C/86, M32C/86T)

1. Overview

Table 1.3 Pin Characteristics (Continued)

,'\Dlg]. C?jrmo' Port Intgriaupt Timer Pin UART/CAN Pin Intelligent 1/O Pin Analog Pin| Bus Control Pin®
97 P24 AN24 A4(/D4)
98 P23 AN23 A3(/D3)
929 P22 AN22 A2(/D2)

100 P21 AN21 A1(/D1)

101 P20 AN20 Ao(/Do)

102 P17 |INT5 Dis

103 Pls | INT4 D14

104 Pls | INT3 D13

105 P14 D12

106 P13 D11

107 P12 D10

108 P11 Do

109 Plo Ds

110 P07 ANO7 D7

111 POs ANOs Ds

112 P05 ANOs Ds

113 P04 ANO4 D4

114 P114

115 P113 INPC13/OUTC13

116 P112 INPC12/OUTC12/ISRxD1/BE1IN

117 P111 INPC11/OUTC11/ISCLK1

118 P1lo INPC10/OUTC10/ISTXD1/BElout

119 P03 ANO3 D3

120 P02 ANO2 D2

121 P01 ANO1 D1

122 P0o ANOo Do

123 P157 AN157

124 P156 AN156

125 P155 AN155

126 P154 AN154

127 P153 AN153

128 P152 ISRxDO AN152

129 P151 ISCLKO AN151

130]| Vss

131 P150 ISTXDO AN150

132]| Vcc

133 P107 | Ki3 AN7

134 P10s | Klz AN

135 P105 | Ki1 ANs

136 P104 | Klo AN4

137 P103 AN3

138 P102 AN2

139 P101 AN1

140]| AVss

141 P100 ANo

142 ]| VREF

143| AVcc

144 P97 RxD4/SCL4/STxD4 ADTRG

NOTES:
1. Bus control pins in M32C/86T cannot be used,
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M32C/86 Group (M32C/86, M32C/86T)

1. Overview

1.6 Pin Description
Table 1.4 Pin Description

Classsfication Symbol |1/O Type Function
Power Supply |Vcc I Apply 4.2 V to 5.5 V to the Vcc pin.
Vss Apply 0V to the Vss pin
Analog Power | AVcc I Supplies power to the A/D converter. Connect the AVcc pin to Vcc and the
Supply AVss AVSs pin to Vss
Reset Input RESET I The microcomputer is in a reset state when "L" is applied to the RESET pin
CNVss CNVss | Switches processor mode. Connect the CNVss pin to Vss to start up in
single-chip mode or to VVcc to start up in microprocessor mode
Input to Switch | BYTE I Switches data bus width in external memory space 3. The data bus is 16
External Data Bus bits wide when the BYTE pin is held "L" and 8 bits wide when it is held "H".
Width@® Set to either. Connect the BYTE pin to Vss to use the microcomputer in
single-chip mode
Bus Control Do to D7 1/0  |Inputs and outputs data (Do to D7) while accessing an external memory
Pins() space with separate bus
Ds to D15 1/0 |Inputs and outputs data (D8 to D15) while accessing an external memory
space with 16-bit separate bus
Ao to A22 @) Outputs address bits Ao to A22
A23 @) Outputs inversed address bit A23
Ao/Do to 1/0  |Inputs and outputs data (Do to D7) and outputs 8 low-order address bits (Ao
A7/D7 to A7) by time-sharing while accessing an external memory space with
multiplexed bus
As/Ds to 1/0 |Inputs and outputs data (D8 to D15) and outputs 8 middle-order address bits
A15/D15 (As to A1s) by time-sharing while accessing an external memory space with
16-bit multiplexed bus
CS0to CS3| O  |Outputs CSOto CS3 that are chip-select signals specifying an external space
WRL/WR | O |Outputs WRL, WRH, (WR, BHE) and RD signals. WRL and WRH can be
WRH / BHE switched with WR and BHE by program
RD ® WRL, WRH and RD selected:
If external data bus is 16 bits wide, data is written to an even address in
external memory space when WRL is held "L".
Data is written to an odd address when WRH is held "L".
Data is read when RD is held "L".
m WR, BHE and RD selected:
Data is written to external memory space when WR is held "L".
Data in an external memory space is read when RD is held "L".
An odd address is accessed when BHE is held "L".
Select WR, BHE and RD for external 8-bit data bus.
ALE @) ALE is a signal latching the address
HOLD I The microcomputer is placed in a hold state while the HOLD pin is held "L"
HLDA 0] Outputs an "L" signal while the microcomputer is placed in a hold state
RDY I Bus is placed in a wait state while the RDY pin is held "L"
| : Input O : Output 1/0 : Input and output
NOTES:

1. Bus control pins in M32C/86T cannot be used.
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M32C/86 Group (M32C/86, M32C/86T) 1. Overview

Table 1.4 Pin Description (Continued)

Classsfication Symbol [1/O Type Function
Main Clock Input | XIN | I/O pins for the main clock oscillation circuit. Connect a ceramic resonator
. or crystal oscillator between XiN and XouT. To apply external clock, apply it
Main Clock Output | XouT o
to XIN and leave XouT open
Sub Clock Input | XCIN | 1/0 pins for the sub clock oscillation circuit. Connect a crystal oscillator
between XcIN and XcouT. To apply external clock, apply it to XcIN and
Sub Clock Output | XcouT @)
leave XcouT open
BCLK Output® | BCLK o) Outputs BCLK signal
Clock Output | CLKouTt @) Outputs the clock having the same frequency as fc, f8 or 32
INT Interrupt | INTOto INT2| | Input pins for the INT interrupt
Input INT3 to INT5
NMI Interrupt Input | NMI I Input pin for the NMI interrupt
Key Input Interrupt | Klo to KI3 | Input pins for the key input interrupt
Timer A TAOOUT to 110 1/0 pins for the timer AO to A4
TA40uT (TAOouT is a pin for the N-channel open drain output.)
TAOIN to | Input pins for the timer AO to A4
TA4IN
Timer B TBOIN to | Input pins for the timer BO to B5
TBS5IN
Three-phase Motor | U, U, V, V, (@) Output pins for the three-phase motor control timer
Control Timer Output | W, W
Serial I/0 CTS0to CTS4 | Input pins for data transmission control

RTSOtoRTS4| O Output pins for data reception control

CLKOto CLK4| /O Inputs and outputs the transfer clock

RxDO0 to RxD4 | Inputs serial data

TxDOto TxD4| O Outputs serial data

(TxD2 is a pin for the N-channel open drain output.)

I2C Mode SDAO to 110 Inputs and outputs serial data
SDA4 (SDAZ2 is a pin for the N-channel open drain output.)
SCLO to Inputs and outputs the transfer clock
SCL4 (SCL2is a pin for the N-channel open drain output.)
Serial I/0 STxDO to (@) Outputs serial data when slave mode is selected
Special Function | STxD4 (STxD2 is a pin for the N-channel open drain output.)
SRxDO to | Inputs serial data when slave mode is selected
SRxD4
SSO0to SS4| | Input pins to control serial 1/O special function

| : Input O : Output 1/0 : Input and output
NOTES:
1. Bus control pins in M32C/86T cannot be used.
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M32C/86 Group (M32C/86, M32C/86T) 1. Overview

Table 1.4 Pin Description (Continued)

Classsfication Symbol  [I/O Type Function
Reference VREF | Applies reference voltage to the A/D converter and D/A converter
Voltage Input
A/D Converter | ANo to AN7 | Analog input pins for the A/D converter
ANOo to ANO7
AN20 to AN27
ADTRG I Input pin for an external A/D trigger
ANEXO0 1/0 | Extended analog input pin for the A/D converter and output pin in external
op-amp connection mode
ANEX1 | Extended analog input pin for the A/D converter
D/A Converter | DAO, DA1 O | Output pin for the D/A converter
Intelligent I/O | INPCloto INPC13 I Input pins for the time measurement function
INPC14 to INPC17
OUTCloto OUTCL3 O | Output pins for the waveform generating function
OUTC14to OUTCL? (OUTC16 and OUTC17 assigned to P70 and P71 are pins for the N-channel open drain output.)
ISCLKO I/O |Inputs and outputs the clock for the intelligent I/O communication function
ISCLK1
ISRxDO I Inputs data for the intelligent /O communication function
ISRxD1
ISTXDO O | Outputs data for the intelligent /O communication function
ISTxD1
BE1IN | Inputs data for the intelligent /O communication function
BElouTt O | Outputs data for the intelligent /O communication function
GASPO to O | Output pins for the stepping motor control function
GASP3
GASMO to
GASM3
GACPO to
GACP3
GACMO to
GACM3
CAN CANOIN I Input pins for the CAN communication function
CAN1IN
CANOouTt O | Output pins for the CAN communication function
CAN1lout
CANIWU I Input pin for the CAN1 wake-up interrupt
1/0 Ports PO0o to PO7 1/0 | 1/O ports for CMOS. Each port can be programmed for input or output under
Ploto P17 the control of the direction register. An input port can be set, by program, for
P20 to P27 a pull-up resistor available or for no pull-up resister available in 4-bit units
P30 to P37
P40 to P47
P50 to P57
P60 to P67 1/0 | 1/O ports having equivalent functions to PO
P70to P77 (P70 and P71 are ports for the N-channel open drain output.)
P9o to P97
P10o to P107
P8o to P84 1/0 | 1/O ports having equivalent functions to PO
P86, P87
Input Port P85 I Shares a pin with NMI. NMI input state can be got by reading P85

I Input O : Output I/O : Input and output
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M32C/86 Group (M32C/86, M32C/86T)

1. Overview

Table 1.4 Pin Description (Continued)

Classsfication Symbol | 1/O Type Function
A/D Converter | AN150to AN157 I Analog input pins for the A/D converter
I/0 Ports PllotoP114| 1/O I/0O ports having equivalent functions to PO
P120 to P127
P130 to P137
Pl4oto P14 | 1/0 I/O ports having equivalent functions to PO
P150 to P157

I Input O : Output

I/O : Input and output
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M32C/86 Group (M32C/86, M32C/86T) 2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU registers.
The register bank is comprised of 8 registers (RO, R1, R2, R3, A0, Al, SB and FB) out of 28 CPU registers.
Two sets of register banks are provided.

b3 b15 b0
General Register | R2 ROH ROL ]
fmmmmm e |
! R3 R1H R1L
""""""""" Ll pData Register()
R2
b23 R3 I
A0 1
1| »Address Register(!)
Al
SB '] Static Base Register(1)
FB Il Frame Base Register®
I
USP User Stack Pointer
ISP Interrupt Stack Pointer
INTB Interrupt Table Register
PC Program Counter
| FLG | Flag Register
b5 - 7 bgbr bo!
L[ ee [ [ ][ uft]o[s]s[z]o[c]
Carry Flag
Debug Flag
Zero Flag
Sign Flag
Register Bank Select Flag
Overflow Flag
Interrupt Enable Flag
Stack Pointer Select Flag
Reserved Space
Processor Interrupt Priority Level
Reserved Space
b15 b0
High-Speed Interrupt Register . SVF Flag Save Register
SVP PC Save Register
VCT Vector Register
b7 b0
DMAC-Associated Register DMDO
DMA Mode Register
b15 DMD1
DCTO
DMA Transfer Count Register
DCT1
DRCO )
DMA Transfer Count Reload Register
b23 DRC1
DMAO
DMA Memory Address Register
DMA1
DRAO
DMA Memory Address Reload Register
DRA1
DSA0
DMA SFR Address Register
DSAl

NOTES:
1. The register bank is comprised of these registers. Two sets of register banks are provided.

Figure 2.1 CPU Register
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M32C/86 Group (M32C/86, M32C/86T) 2. Central Processing Unit (CPU)

2.1 General Registers

2.1.1 Data Registers (RO, R1, R2 and R3)

RO, R1, R2 and R3 are 16-bit registers for transfer, arithmetic and logic operations. RO and R1 can be
split into high-order bits (ROH) and low-order bits (ROL) to be used separately as 8-bit data registers.
RO can be combined with R2 to be used as a 32-bit data register (R2R0). The same applies to R1 and
R3.

2.1.2 Address Registers (A0 and Al)

A0 and Al are 24-bit registers for AO-/Al-indirect addressing, AO-/Al-relative addressing, transfer, arith-
metic and logic operations.

2.1.3 Static Base Register (SB)

SB is a 24-bit register for SB-relative addressing.

2.1.4 Frame Base Register (FB)
FB is a 24-bit register for FB-relative addressing.

2.1.5 Program Counter (PC)
PC, 24 bits wide, indicates the address of an instruction to be executed.

2.1.6 Interrupt Table Register (INTB)
INTB is a 24-bit register indicating the starting address of an relocatable interrupt vector table.

2.1.7 User Stack Pointer (USP), Interrupt Stack Pointer (ISP)
The stack pointers (SP), USP and ISP, are 24 bits wide each. The U flag is used to switch between USP
and ISP. Referto 2.1.8 Flag Register (FLG) for details on the U flag. Set USP and ISP to even
addresses to execute an interrupt sequence efficiently.

2.1.8 Flag Register (FLG)
FLG is a 16-bit register indicating a CPU state.

2.1.8.1 Carry Flag (C)
The C flag indicates whether carry or borrow has occurred after executing an instruction.

2.1.8.2 Debug Flag (D)
The D flag is for debug only. Set to "0".

2.1.8.3 Zero Flag (2)
The Z flag is set to "1" when the value of zero is obtained from an arithmetic operation; otherwise "0".

2.1.8.4 Sign Flag (S)
The S flag is set to "1" when a negative value is obtained from an arithmetic operation; otherwise "0".

Rev. 1.00 Sep. 08, 2005 Page 14 of 479 RENESAS
REJ09B0204-0100



M32C/86 Group (M32C/86, M32C/86T) 2. Central Processing Unit (CPU)

2.1.8.5 Register Bank Select Flag (B)
The register bank 0 is selected when the B flag is set to "0". The register bank 1 is selected when this
flag is set to "1".

2.1.8.6 Overflow Flag (O)
The O flag is set to "1" when the result of an arithmetic operation overflows; otherwise "0".

2.1.8.7 Interrupt Enable Flag (1)
The | flag enables a maskable interrupt.
Interrupt is disabled when the | flag is set to "0" and enabled when the | flag is set to "1". The | flag is
set to "0" when an interrupt is acknowledged.

2.1.8.8 Stack Pointer Select Flag (U)
ISP is selected when the U flag is set to "0". USP is selected when this flag is set to "1".
The U flag is set to "0" when a hardware interrupt is acknowledged or the INT instruction of software
interrupt numbers 0 to 31 is executed.

2.1.8.9 Processor Interrupt Priority Level (IPL)
IPL, 3 bits wide, assigns processor interrupt priority levels from level 0 to level 7.
If a requested interrupt has greater priority than IPL, the interrupt is enabled.

2.1.8.10 Reserved Space
When writing to a reserved space, set to "0". When reading, its content is indeterminate.

2.2 High-Speed Interrupt Registers
Registers associated with the high-speed interrupt are as follows:
- Flag save register (SVF)
- PC save register (SVP)
- Vector register (VCT)

Refer to 11.4 High-Speed Interrupt for details.

2.3 DMAC-Associated Registers
Registers associated with DMAC are as follows:
- DMA mode register (DMDO, DMD1)
- DMA transfer count register (DCTO, DCT1)
- DMA transfer count reload register (DRCO, DRC1)
- DMA memory address register (DMAO, DMAL)
- DMA SFR address register (DSA0, DSA1)
- DMA memory address reload register (DRAO, DRA1)

Refer to 13. DMAC for details.
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M32C/86 Group (M32C/86, M32C/86T) 3. Memory

3. Memory
Figure 3.1 shows a memory map of the M32C/86 group (M32C/86, M32C/86T).
The M32C/86 group (M32C/86, M32C/86T) provides 16-Mbyte address space addressed from 00000016 to

FFFFFF16.
The internal ROM is allocated from address FFFFFF16 to lower. For example, a 64-Kbyte internal ROM is

addressed from FF000016 to FFFFFF16.
The fixed interrupt vectors are allocated from address FFFFDC16 to FFFFFF16. It stores the starting ad-

dress of each interrupt routine.
The internal RAM is allocated from address 00040016 to higher. For example, a 10-Kbyte internal RAM is
allocated from address 00040016 to 002BFF16. Besides storing data, it becomes stacks when the subrou-

tine is called or an interrupt is acknowledged.
SFR, consisting of control registers for peripheral functions such as 1/O port, A/D converter, serial 1/0,

timers, is allocated from address 00000016 to 0003FF16. All blank spaces within SFR are reserved and
cannot be accessed by users.

The special page vectors are addressed from FFFEOO16 to FFFFDB16. It is used for the JIMPS instruction
and JSRS instruction. Refer to the Renesas publication M32C/80 Series Software Manual for detalils.

In memory expansion mode and microprocessor mode, some spaces are reserved and cannot be ac-

cessed by users.

00000016
SFR
00040016
Internal RAM
XXXXXX16
Reserved Space /FFFEOQO16
00F00016 ! .
Internal ROM® ! Special Page
| Vector Table
(Data space) |
OOFFFF16 | FFFFDC16 === -=z==amomma oo
! IFUndefined Instructiond
External Space()) / 8 Overflow |
In.ternal RAM / E BRK Instruction
Capacity XXXXXX16 ! F— Address Match ]
24 Kbytes 0063FF16 / 5 s
y F0000015 Reserved Space® | ! = — =
YYYYYYis ’,' - Watchdog Timer(®) 3
Internal ROM o | = R
Capacity YYYYYY16 Internal ROM® i E _NMI E
F8000016 E E
512 Kbytes FFFFFF1e - EFFFEEE16E Reset ]
NOTES:
1. In memory expansion and microprocessor modes.
2. In memory expansion mode.
This space becomes external space in microprocessor mode.
3. Additional 4-Kbyte space is provided for storing data.
This space can be used in single-chip mode and memory expansion mode.
This space becomes reserved space in microprocessor mode.
4. This space can be used in single-chip mode and memory expansion mode.
This space becomes external space in microprocessor mode.
5. Watchdog timer interrupt, oscillation stop detection interrupt, and low voltage detection
interrupt share vectors.

Figure 3.1 Memory Map
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M32C/86 Group (M32C/86, M32C/86T)

4. Special Function Registers (SFR)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
000016
000116
000216
000316
) 1000 00002(CNVss pin ="L")
000416 | Processor Mode Register(l) PMO 0000 00112(CNVss pin =H")
000516 | Processor Mode Register 1 PM1 0016
000616 | System Clock Control Register 0 CMO 0000 10002
000716 | System Clock Control Register 1 CM1 0010 00002
000816
000916 | Address Match Interrupt Enable Register AIER 0016
000A16 | Protect Register PRCR XXXX 00002
i ) XXXX 10002(BYTE pin ="L")
000B16 | External Data Bus Width Control Register(® DS XXXX 00002(BYTE pin ="H")
000C16 | Main Clock Division Register MCD XXX0 10002
000D16 | Oscillation Stop Detection Register CM2 0016
000E16 | Watchdog Timer Start Register WDTS XX16
000F16 | Watchdog Timer Control Register WDC 000X XXXX2
001016
001116 | Address Match Interrupt Register O RMADO 00000016
001216
001316 | Processor Mode Register 2 PM2 0016
001416
001516 | Address Match Interrupt Register 1 RMAD1 00000016
001616
001716 | Voltage Detection Register 2(2) VCR2 0016
001816
001916 | Address Match Interrupt Register 2 RMAD2 00000016
001A16
001B16 | Voltage Detection Register 1(2) VCR1 0000 10002
001C16
001D16 | Address Match Interrupt Register 3 RMAD3 00000016
001E16
001F16
002016
002116
002216
002316
002416
002516
002616 | PLL Control Register 0 PLCO 0001 X0102
002716 | PLL Control Register 1 PLC1 000X 00002
002816
002916 | Address Match Interrupt Register 4 RMAD4 00000016
002A16
002B16
002C16
002D16 | Address Match Interrupt Register 5 RMAD5 00000016
002E16
002F16 | Low Voltage Detection Interrupt Register(?) D4INT 0016

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. The PMO01 and PMOO bits in the PMO register maintain values set before reset, even after software reset or watch-

dog timer reset has been performed.

2. These registers in M32C/86T cannot be used.
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M32C/86 Group (M32C/86, M32C/86T)

. Special Function Registers (SFR)

Address

Register

Symbol

Value after RESET

003016

003116

003216

003316

003416

003516

003616

003716

003816
003916
003A16

Address Match Interrupt Register 6

RMADG6

00000016

003B16

003C16
003D16
003E16

Address Match Interrupt Register 7

RMAD7

00000016

003F16

004016

004116

004216

004316

004416

004516

004616

004716

004816

External Space Wait Control Register 0(1)

EWCRO

X0X0 00112

004916

External Space Wait Control Register 1(1)

EWCR1

X0X0 00112

004A16

External Space Wait Control Register 2(1)

EWCR2

X0X0 00112

004B16

External Space Wait Control Register 3(1)

EWCR3

X0X0 00112

004C1s6

004D16

004E16

004F16

005016

005116

005216

005316

005416

005516

Flash Memory Control Register 1

FMR1

0000 01012

005616

005716

Flash Memory Control Register 0

FMRO

0000 00012

005816

005916

005A16

005B16

005C16

005D16

005E16

005F16

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. These registers cannot be used in M32C/86T.
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M32C/86 Group (M32C/86, M32C/86T)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
006016

006116

006216

006316

006416

006516

006616

006716

006816 | DMAO Interrupt Control Register DMoIC XXXX X0002
006916 | Timer B5 Interrupt Control Register TB5IC XXXX X0002
006A16 | DMA2 Interrupt Control Register DM2IC XXXX X0002
006B16 | UART2 Receive /ACK Interrupt Control Register S2RIC XXXX X0002
006C16 | Timer AO Interrupt Control Register TAOIC XXXX X0002
006D16 | UART3 Receive /ACK Interrupt Control Register S3RIC XXXX X0002
006Ez16 | Timer A2 Interrupt Control Register TA2IC XXXX X0002
006F16 | UART4 Receive /ACK Interrupt Control Register S4RIC XXXX X0002
007016 | Timer A4 Interrupt Control Register TA4IC XXXX X0002
007116 | UARTO/UART3 Bus Conflict Detect Interrupt Control Register BCNOIC/BCN3IC XXXX X0002
007216 | UARTO Receive/ACK Interrupt Control Register SORIC XXXX X0002
007316 | A/DO Conversion Interrupt Control Register ADOIC XXXX X0002
007416 | UART1 Receive/ACK Interrupt Control Register S1RIC XXXX X0002

Intelligent 1/O Interrupt Control Register 0/ 1100IC/

007516 CAN Interrupt 3 Control Register CAN3IC XXXX X0002
007616 | Timer B1 Interrupt Control Register TB1IC XXXX X0002
007716 | Intelligent I/O Interrupt Control Register 2 11021C XXXX X0002
007816 | Timer B3 Interrupt Control Register TB3IC XXXX X0002
007916 | Intelligent I/O Interrupt Control Register 4 11041C XXXX X0002
007Az16 | INT5 Interrupt Control Register INT5IC XX00 X0002
007B16

007C16 | INT3 Interrupt Control Register INT3IC XX00 X0002
007Dz1s6 | Intelligent I/O Interrupt Control Register 8 1108IC XXXX X0002
007E16 | INT1 Interrupt Control Register INT1IC XX00 X0002

Intelligent I/O Interrupt Control Register 10/ 11010IC/

007F16 CAN Interrupt 1 Control Register CAN1IC XXXX X0002
008016

008116 | CAN Interrupt 2 Control Register CAN2IC XXXX X0002
008216

008316

008416

008516

008616

008716

008816 | DMAL Interrupt Control Register DM1IC XXXX X0002
008916 | UART2 Transmit /NACK Interrupt Control Register S2TIC XXXX X0002
008A16 | DMAS3 Interrupt Control Register DM3IC XXXX X0002
008B16 | UART3 Transmit /NACK Interrupt Control Register S3TIC XXXX X0002
008C16 | Timer Al Interrupt Control Register TAlIC XXXX X0002
008D16 | UART4 Transmit /NACK Interrupt Control Register S4TIC XXXX X0002
008Ez16 | Timer A3 Interrupt Control Register TA3IC XXXX X0002
008F16 | UART2 Bus Conflict Detect Interrupt Control Register BCN2IC XXXX X0002

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/86 Group (M32C/86, M32C/86T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET

009016 | UARTO Transmit /NACK Interrupt Control Register SOTIC XXXX X0002

009116 | UART1/UART4 Bus Conflict Detect Interrupt Control Register BCN1IC/BCN4IC XXXX X0002

009216 | UART1 Transmit/NACK Interrupt Control Register S1TIC XXXX X0002

009316 | Key Input Interrupt Control Register KUPIC XXXX X0002

009416 | Timer BO Interrupt Control Register TBOIC XXXX X0002
Intelligent 1/O Interrupt Control Register 1/ 1101IC/

009516 CAN Interrupt 4 Control Register CAN4IC XXXX X0002

009616 | Timer B2 Interrupt Control Register TB2IC XXXX X0002

009716 | Intelligent I/O Interrupt Control Register 3 1103IC XXXX X0002

009816 | Timer B4 Interrupt Control Register TBA4IC XXXX X0002

009916 | CAN Interrupt 5 Control Register CANSIC XXXX X0002

009A16 | INT4 Interrupt Control Register INT4IC XX00 X0002

009B16

009C16 | INT2 Interrupt Control Register INT2IC XX00 X0002
Intelligent 1/O Interrupt Control Register 9/ 1109IC/

009D1s CAN Interrupt 0 Control Register CANOIC XXXX X0002

009E16 | INTO Interrupt Control Register INTOIC XX00 X0002

009F16 | Exit Priority Control Register RLVL XXXX 00002

00AO016 | Interrupt Request Register 0 11O0IR 0000 000X2

00A116 | Interrupt Request Register 1 IIO1IR 0000 000X2

00A216 | Interrupt Request Register 2 1102IR 0000 000X2

00A316 | Interrupt Request Register 3 1IO3IR 0000 000X2

00A41s6 | Interrupt Request Register 4 1104IR 0000 000X2

00A516 | Interrupt Request Register 5 1IO5IR 0000 000X2

00A616

00A716

00A816 | Interrupt Request Register 8 1108IR 0000 000X2

00A916 | Interrupt Request Register 9 1HO9IR 0000 000X2

00AA1s6 | Interrupt Request Register 10 11010IR 0000 000X2

00AB16 | Interrupt Request Register 11 IIO11IR 0000 000X2

00AC16

00AD16

00AE16

00AF16

00BO016 | Interrupt Enable Register 0 11O0IE 0016

00B1l16 | Interrupt Enable Register 1 IIO1IE 0016

00B216 | Interrupt Enable Register 2 1102IE 0016

00B316 | Interrupt Enable Register 3 1IO3IE 0016

00B416 | Interrupt Enable Register 4 11041E 0016

00B516 | Interrupt Enable Register 5 1IO5IE 0016

00B616

00B716

00B816 | Interrupt Enable Register 8 1108IE 0016

00B916 | Interrupt Enable Register 9 11O9IE 0016

00BA16 | Interrupt Enable Register 10 11010IE 0016

00BB16 | Interrupt Enable Register 11 1I011IE 0016

00BC16

00BD16

0OBE16

00BF16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/86 Group (M32C/86, M32C/86T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
00CO016
00C116
00C216
00C316
00C416
00Cb516
00C616
00C716
00C816
00C916
00CA16
00CB16
00CC1s
00CD16
00CE16
00CF16
00DO016
00D116
00D216
00D316
00D416
00D516
00D616
00D716
00D816
00D916
00DA16
00DB16
00DC16
00DD16
0ODE16
00DF16
00EO16
00E116
00E216
00E316
00E416
00ES516
00E616
00E716
00E816 XXXX XXXX2
00E916 S1/O Receive Buffer Register 0 GORB XXXO XXXX2
00EA16 | Transmit Buffer/Receive Data Register O GOTB/GODR XX16

00EB16
00EC16 | Receive Input Register 0 GORI XX16
00ED16 | SI/O Communication Mode Register O GOMR 0016
00EE16 | Transmit Output Register 0 GOTO XX16
00EF16 | SI/O Communication Control Register 0 GOCR 0000 X0112

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/86 Group (M32C/86, M32C/86T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
00F016 | Data Compare Register 00 GOCMPO XX16
00F116 | Data Compare Register 01 GOCMP1 XX16
00F216 | Data Compare Register 02 GOCMP2 XX16
00F316 | Data Compare Register 03 GOCMP3 XX16
00F416 | Data Mask Register 00 GOMSKO XX16
00F516 | Data Mask Register 01 GOMSK1 XX16
00F616 | Communication Clock Select Register CCs XXXX 00002
00F716

00F816 XX16
00E916 Receive CRC Code Register 0 GORCRC XX16
00FA16 0016
00EB16 Transmit CRC Code Register 0 GOTCRC 0016
00FC16 | SI/O Expansion Mode Register 0 GOEMR 0016
00FD16 | SI/O Expansion Receive Control Register O GOERC 0016
00FEz16 | SI/O Special Communication Interrupt Detect Register O GOIRF 0016
00FF16 | SI/O Expansion Transmit Control Register 0 GOETC 0000 0XXX2
010016 XX16
010116 Time Measurement/Waveform Generating Register 10 G1TM0/G1PO0 XX16
010216 XX16
010316 Time Measurement/Waveform Generating Register 11 G1TM1/G1PO1 XX16
010416 XX16
010516 Time Measurement/Waveform Generating Register 12 G1TM2/G1P0O2 XX16
010616 XX16
010716 Time Measurement/Waveform Generating Register 13 G1TM3/G1P0O3 XX16
010816 XX16
010916 Time Measurement/Waveform Generating Register 14 G1TM4/G1P0O4 XX16
010A16 XX16
010B16 Time Measurement/Waveform Generating Register 15 G1TM5/G1PO5 XX16
010C16 XX16
010D16 Time Measurement/Waveform Generating Register 16 G1TM6/G1PO6 XX16
010E16 XX16
010F16 Time Measurement/Waveform Generating Register 17 G1TM7/G1PO7 XX16
011016 | Waveform Generating Control Register 10 G1POCRO 0000 X0002
011116 | Waveform Generating Control Register 11 G1POCR1 0X00 X0002
011216 | Waveform Generating Control Register 12 G1POCR2 0X00 X0002
011316 | Waveform Generating Control Register 13 G1POCR3 0X00 X0002
011416 | Waveform Generating Control Register 14 G1POCR4 0X00 X0002
011516 | Waveform Generating Control Register 15 G1POCR5 0X00 X0002
011616 | Waveform Generating Control Register 16 G1POCR6 0X00 X0002
011716 | Waveform Generating Control Register 17 G1POCR7 0X00 X0002
011816 | Time Measurement Control Register 10 G1TMCRO 0016
011916 | Time Measurement Control Register 11 G1TMCR1 0016
011A16 | Time Measurement Control Register 12 G1TMCR2 0016
011B16 | Time Measurement Control Register 13 G1TMCR3 0016
011Cz16 | Time Measurement Control Register 14 G1TMCR4 0016
011D16 | Time Measurement Control Register 15 G1TMCR5 0016
011E16 | Time Measurement Control Register 16 G1TMCR6 0016
011F16 | Time Measurement Control Register 17 G1TMCR7 0016

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/86 Group (M32C/86, M32C/86T)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
012016 XX16
012116 Base Timer Register 1 G1BT XX16
012216 | Base Timer Control Register 10 G1BCRO 0016

012316 | Base Timer Control Register 11 G1BCR1 X000 000X2
012416 | Time Measurement Prescaler Register 16 G1TPR6 0016
012516 | Time Measurement Prescaler Register 17 G1TPR7 0016
012616 | Function Enable Register 1 G1FE 0016
012716 | Function Select Register 1 G1FSs 0016
012816 XXXX XXXX2
012916 SI/O Receive Buffer Register 1 G1RB X000 XXXX2
012A16 | Transmit Buffer/Receive Data Register 1 G1TB/G1DR XX16
012B16

012C16 | Receive Input Register 1 G1RI XX16
012D16 | SI/O Communication Mode Register 1 G1IMR 0016
012E16 | Transmit Output Register 1 G1TO XX16
012F16 | SI/O Communication Control Register 1 G1CR 0000 X0112
013016 | Data Compare Register 10 G1CMPO XX16
013116 | Data Compare Register 11 G1CMP1 XX16
013216 | Data Compare Register 12 G1CMP2 XX16
013316 | Data Compare Register 13 G1CMP3 XX16
013416 | Data Mask Register 10 G1MSKO XX16
013516 | Data Mask Register 11 G1MSK1 XX16
013616

013716

013816 XX16
013916 Receive CRC Code Register 1 G1RCRC XX16
013A16 0016
013B16 Transmit CRC Code Register 1 G1TCRC 0016
013Cz16 | SI/O Expansion Mode Register 1 G1EMR 0016
013D16 | SI/O Expansion Receive Control Register 1 G1lERC 0016
013E16 | SI/O Special Communication Interrupt Detection Register 1 G1IRF 0016
013F16 | SI/O Expansion Transmit Control Register 1 G1ETC 0000 OXXX2
014016

014116

014216

014316

014416

014516

014616

014716

014816

014916

014A16

014B16

014Cz1s6

014D16

014E16

014F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/86 Group (M32C/86, M32C/86T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
015016
015116
015216
015316
015416
015516
015616
015716
015816
015916
015A16
015B16
015C1s6
015D16
015E16
015F16
016016
016116
016216
016316
016416
016516
016616
016716
016816
016916
016A16
016B16
016C16
016D16
016E16
016F16
017016
017116
017216
017316
017416
017516
017616
017716
017816 | Input Function Select Register IPS 0016
017916 | Input Function Select Register A IPSA 0016
017A16
017B16
017Cz1s
017D16
to
01DF16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/86 Group (M32C/86, M32C/86T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
01E016 | CANO Message Slot Buffer 0 Standard 1DO COSLOTO_0 XX16

01El116 | CANO Message Slot Buffer 0 Standard ID1 COSLOTO_1 XX16

01E216 | CANO Message Slot Buffer 0 Extended IDO COSLOTO_2 XX16

01E316 | CANO Message Slot Buffer 0 Extended ID1 COSLOTO_3 XX16

01E416 | CANO Message Slot Buffer O Extended ID2 COSLOTO_4 XX16

01E516 | CANO Message Slot Buffer 0 Data Length Code COSLOTO_5 XX16

01E616 | CANO Message Slot Buffer O Data 0 COSLOTO_6 XX16

01E716 | CANO Message Slot Buffer O Data 1 COSLOTO_7 XX16

01E816 | CANO Message Slot Buffer O Data 2 COSLOTO_8 XX16

01E916 | CANO Message Slot Buffer O Data 3 COSLOTO_9 XX16

01EA16| CANO Message Slot Buffer O Data 4 COSLOTO_10 XX16

01EB16| CANO Message Slot Buffer O Data 5 COSLOTO_11 XX16

01EC16| CANO Message Slot Buffer O Data 6 COSLOTO_12 XX16

01ED16| CANO Message Slot Buffer O Data 7 COSLOTO_13 XX16

01EE16| CANO Message Slot Buffer O Time Stamp High-Order COSLOTO_14 XX16

01EF16 | CANO Message Slot Buffer O Time Stamp Low-Order COSLOTO_15 XX16

01F016 | CANO Message Slot Buffer 1 Standard 1DO COSLOT1_0 XX16

01F116 | CANO Message Slot Buffer 1 Standard ID1 COSLOT1_1 XX16

01F216 | CANO Message Slot Buffer 1 Extended IDO COSLOT1_2 XX16

01F316 | CANO Message Slot Buffer 1 Extended ID1 COSLOT1_3 XX16

01F416 | CANO Message Slot Buffer 1 Extended ID2 COSLOT1_4 XX16

01F516 | CANO Message Slot Buffer 1 Data Length Code COSLOT1_5 XX16

01F616 | CANO Message Slot Buffer 1 Data 0 COSLOT1_6 XX16

01F716 | CANO Message Slot Buffer 1 Data 1 COSLOT1_7 XX16

01F816 | CANO Message Slot Buffer 1 Data 2 COSLOT1_8 XX16

01F916 | CANO Message Slot Buffer 1 Data 3 COSLOT1_9 XX16

01FA16 | CANO Message Slot Buffer 1 Data 4 COSLOT1_10 XX16

01FB16 | CANO Message Slot Buffer 1 Data 5 COSLOT1_11 XX16

01FC16| CANO Message Slot Buffer 1 Data 6 COSLOT1_12 XX16

01FD16| CANO Message Slot Buffer 1 Data 7 COSLOT1_13 XX16

01FE16 | CANO Message Slot Buffer 1 Time Stamp High-Order COSLOT1_14 XX16

01FF16 | CANO Message Slot Buffer 1 Time Stamp Low-Order COSLOT1_15 XX16

020016 _ XX01 0X012()
020116 CANO Control Register 0 COCTLRO XXXX 000021
020216 _ 0000 00002(1)
020316 CANO Status Register COSTR X000 0X012(1)
020416 ] 0016
020516 CANO Extended ID Register COIDR 00161
020616 _ _ _ 0000 XXXX2()
020716 CANO Configuration Register COCONR 0000 000021
020816 . . 0016
020916 CANO Time Stamp Register COTSR 00160
020A16 | CANO Transmit Error Count Register COTEC 00160
020B16 | CANO Receive Error Count Register COREC 0016
020C16 . 0016
020D16 CANO Slot Interrupt Status Register COSISTR 00160
020E16

020F16

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. Values are obtained by setting the SLEEP bit in the COSLPR register to "1" (sleep mode exited) after reset and

applying the clock to the CAN module.
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M32C/86 Group (M32C/86, M32C/86T)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
021016 0016(2)
021116 CANO Slot Interrupt Mask Register COSIMKR 0016
021216
021316
021416 | CANO Error Interrupt Mask Register COEIMKR XXXX X0002(2)
021516 | CANO Error Interrupt Status Register COEISTR XXXX X0002(2)
021616 | CANO Error Cause Register COEFR 0016
021716 | CANO Baud Rate Prescaler COBRP 0000 00012
021816
021916 | CANO Mode Register COMDR XXXX XX002)
021A16
021B16
021C16
021D16
021E16
021F16
022016 _ _ 0016() ‘
022116 CANO Single Shot Control Register COSSCTLR 0016
022216
022316
022416 _ _ 0016()
022516 CANO Single Shot Status Register COSSSTR 0016
022616
022716
022816 | CANO Global Mask Register Standard IDO COGMRO XXX0 00002
022916 | CANO Global Mask Register Standard ID1 COGMR1 XX00 00002
022A16 | CANO Global Mask Register Extended IDO COGMR2 XXXX 00002(2)
022B16 | CANO Global Mask Register Extended ID1 COGMR3 0016
022C16 | CANO Global Mask Register Extended ID2 COGMR4 XX00 00002
022D16
022E16
022F16
CANO Message Slot 0 Control Register / COMCTLO/ 0000 00002 (Note 1)
023016 CANO Local Mask Register A Standard 1DO COLMARO XXX0 000022
CANO Message Slot 1 Control Register / COMCTL1/ 0000 00002@
023116 CANO Local Mask Register A Standard ID1 COLMAR1 XX00 00002
CANO Message Slot 2 Control Register / COMCTL2/ 0000 00002
023216 CANO Local Mask Register A Extended IDO COLMAR2 XXXX 00002(2)
CANO Message Slot 3 Control Register / COMCTL3/ 0016(@
023316 | AN local Mask Register A Extended 1D1 COLMAR3 0016
CANO Message Slot 4 Control Register / COMCTL4/ 0000 00002
023416 CANO Local Mask Register A Extended 1D2 COLMAR4 XX00 000022
023516 | CANO Message Slot 5 Control Register COMCTL5 0016
023616 | CANO Message Slot 6 Control Register COMCTL6 0016
023716 | CANO Message Slot 7 Control Register COMCTL? 0016
CANO Message Slot 8 Control Register / COMCTLS/ 0000 00002
023816 CANO Local Mask Register B Standard IDO COLMBRO XXX0 000022
CANO Message Slot 9 Control Register / COMCTLY/ 0000 00002
023916 CANO Local Mask Register B Standard ID1 COLMBR1 XX00 00002 v

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. The BANKSEL bit in the COCTLR1 register switches functions for addresses 022016 to 023F16.
2. Values are obtained by setting the SLEEP bit in the COSLPR register to "1" (sleep mode exited) after reset and
applying the clock to the CAN module.
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M32C/86 Group (M32C/86, M32C/86T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
CANO Message Slot 10 Control Register / COMCTL10/ 0000 0000202

023A16 CANO Local Mask Register B Extended IDO COLMBR2 XXXX 00002
CANO Message Slot 11 Control Register / COMCTL11/ 00162

023B16 | AN Local Mask Register B Extended ID1 COLMBR3 0016
CANO Message Slot 12 Control Register / COMCTL12/ 0000 00002

023C16 | AN Local Mask Register B Extended D2 COLMBR4 XX00 00002 (Note 1)

023D16 | CANO Message Slot 13 Control Register COMCTL13 0016

023E16 | CANO Message Slot 14 Control Register COMCTL14 0016

023F16 | CANO Message Slot 15 Control Register COMCTL15 0016

024016 | CANO Slot Buffer Select Register COSBS 0016

024116 | CANO Control Register 1 COCTLR1 X000 00XX2(?)

024216 | CANO Sleep Control Register COSLPR XXXX XXX02

024316

024416 _ ] 0016(2)

024516 CANO Acceptance Filter Support Register COAFS 0116

024616

024716

024816

024916

024A16

024B16

024C16

024D16

024E16

024F16

025016 | CANL1 Slot Buffer Select Register C1SBS 00161

025116 | CAN1 Control Register 1 CICTLR1 X000 00XX2(3)

025216 | CAN1 Sleep Control Register C1SLPR XXXX XXX02

025316

025416 _ ] 0016(3)

025516 CAN1 Acceptance Filter Support Register Cl1AFS 01163

025616

025716

025816

025916

025A16

025B16

025C16

025D16

025E16

025F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTES:
1. The BANKSEL bit in the COCTLR1 register switches functions for addresses 022016 to 023F16.
2. Values are obtained by setting the SLEEP bit in the COSLPR register to "1" (sleep mode exited) after reset and
applying the clock to the CAN module.
3. Values are obtained by setting the SLEEP bit in the C1SLPR register to "1" (sleep mode exited) after reset and
applying the clock to the CAN module.
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M32C/86 Group (M32C/86, M32C/86T)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
026016 | CAN1 Message Slot Buffer O Standard IDO C1SLOTO0_O XX16

026116 | CAN1 Message Slot Buffer O Standard ID1 C1SLOTO_1 XX16

026216 | CAN1 Message Slot Buffer 0 Extended IDO C1SLOTO0_2 XX16

026316 | CAN1 Message Slot Buffer 0 Extended ID1 C1SLOTO0_3 XX16

026416 | CAN1 Message Slot Buffer 0 Extended ID2 C1SLOTO0_4 XX16

026516 | CAN1 Message Slot Buffer 0 Data Length Code C1SLOTO_5 XX16

026616 | CAN1 Message Slot Buffer 0 Data 0 C1SLOTO_6 XX16

026716 | CAN1 Message Slot Buffer 0 Data 1 C1SLOTO_7 XX16

026816 | CAN1 Message Slot Buffer 0 Data 2 C1SLOTO_8 XX16

026916 | CAN1 Message Slot Buffer 0 Data 3 C1SLOTO0_9 XX16

026A16 | CAN1 Message Slot Buffer 0 Data 4 C1SLOTO0_10 XX16

026B16 | CAN1 Message Slot Buffer 0 Data 5 C1SLOTO0_11 XX16

026C16 | CAN1 Message Slot Buffer 0 Data 6 C1SLOTO0_12 XX16

026D16 | CAN1 Message Slot Buffer 0 Data 7 C1SLOTO0_13 XX16

026E16 | CAN1 Message Slot Buffer 0 Time Stamp High-Order C1SLOTO_14 XX16

026F16 | CAN1 Message Slot Buffer O Time Stamp Low-Order C1SLOTO0_15 XX16

027016 | CAN1 Message Slot Buffer 1 Standard IDO C1SLOT1 0 XX16

027116 | CAN1 Message Slot Buffer 1 Standard ID1 C1SLOT1 1 XX16

027216 | CAN1 Message Slot Buffer 1 Extended IDO C1SLOT1_ 2 XX16

027316 | CAN1 Message Slot Buffer 1 Extended ID1 C1SLOT1_3 XX16

027416 | CAN1 Message Slot Buffer 1 Extended ID2 C1SLOT1 4 XX16

027516 | CAN1 Message Slot Buffer 1 Data Length Code C1SLOT1_ 5 XX16

027616 | CAN1 Message Slot Buffer 1 Data 0 C1SLOT1_6 XX16

027716 | CAN1 Message Slot Buffer 1 Data 1 C1SLOT1 7 XX16

027816 | CAN1 Message Slot Buffer 1 Data 2 C1SLOT1_8 XX16

027916 | CAN1 Message Slot Buffer 1 Data 3 C1SLOT1 9 XX16

027A16 | CAN1 Message Slot Buffer 1 Data 4 C1SLOT1_10 XX16

027B16 | CAN1 Message Slot Buffer 1 Data 5 C1SLOT1_11 XX16

027C16 | CAN1 Message Slot Buffer 1 Data 6 C1SLOT1_12 XX16

027D16 | CAN1 Message Slot Buffer 1 Data 7 C1SLOT1_13 XX16

027E16 | CAN1 Message Slot Buffer 1 Time Stamp High-Order C1SLOT1_14 XX16

027F16 | CAN1 Message Slot Buffer 1 Time Stamp Low-Order C1SLOT1_15 XX16

028016 _ XX01 0X012(%)
028116 CAN1 Control Register 0 C1CTLRO XXXX 00002(D)
028216 _ 0000 00002(1)
028316 CAN1 Status Register C1STR X000 0X012(1)
028416 ) 0016
028516 CAN1 Extended ID Register C1IDR 0016(1)
028616 _ _ _ 0000 XXXX2(D
028716 CAN1 Configuration Register C1CONR 0000 00002(1)
028816 . . 0016
028916 CAN1 Time Stamp Register C1TSR 00161)
028A16 | CAN1 Transmit Error Count Register C1TEC 00161
028B16 | CAN1 Receive Error Count Register C1REC 00161
028C16 _ 0016(D)
028D16 CANL1 Slot Interrupt Status Register C1SISTR 0016(1)
028E16

028F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.

NOTES:

1. Values are obtained by setting the SLEEP bit in the C1SLPR register to "1" (sleep mode exited) after reset and

supplying the clock to the CAN module.
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M32C/86 Group (M32C/86, M32C/86T)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET

029016 _ 0016

029116 CANL1 Slot Interrupt Mask Register C1SIMKR 0016

029216

029316

029416 | CANL1 Error Interrupt Mask Register C1lEIMKR XXXX X0002(2)

029516 | CAN1 Error Interrupt Status Register C1EISTR XXXX X0002(2)

029616 | CAN1 Error Factor Register C1EFR 0016

029716 | CAN1 Baud Rate Prescaler C1BRP 0000 00012(2)

029816

029916 | CAN1 Mode Register C1MDR XXXX XX002(2)

029A16

029B16

029C16

029D16

029E16

029F16

02A016 ] _ 0016(2) ‘

02A116 CANL1 Single Shot Control Register C1SSCTLR 0016@

02A216

02A316

02A416 ] _ 0016(2)

02A516 CANL1 Single Shot Status Register C1SSSTR 0016@

02A616

02A716

02A816 | CAN1 Global Mask Register Standard IDO C1GMRO XXX0 0000202

02A916 | CAN1 Global Mask Register Standard ID1 C1GMR1 XX00 00002

02AA16 | CAN1 Global Mask Register Extended 1DO C1GMR2 XXXX 00002(2)

02AB16 | CAN1 Global Mask Register Extended ID1 C1GMR3 0016

02AC16 | CAN1 Global Mask Register Extended 1D2 C1GMR4 XX00 00002

02AD16

02AE16

02AF16 (Note 1)
CAN1 Message Slot 0 Control Register / CIMCTLO/ 0000 00002

02BO16 | ~AN1 Local Mask Register A Standard 1D0 C1LMARO XXX0 00002(2)
CAN1 Message Slot 1 Control Register / C1MCTL1/ 0000 00002

02Bl1s CANL1 Local Mask Register A Standard ID1 C1LMAR1 XX00 00002
CAN1 Message Slot 2 Control Register / CIMCTL2/ 0000 00002

02B216 CAN1 Local Mask Register A Extended IDO C1LMAR2 XXXX 00002(2)
CAN1 Message Slot 3 Control Register / C1MCTL3/ 0016

02B316 | -AN1 Local Mask Register A Extended ID1 C1LMAR3 0016@
CAN1 Message Slot 4 Control Register / C1MCTL4/ 0000 00002

02B416 CAN1 Local Mask Register A Extended 1D2 C1LMAR4 XX00 00002

02B516 | CAN1 Message Slot 5 Control Register C1MCTL5 00162

02B616 | CAN1 Message Slot 6 Control Register C1MCTL6 00162

02B716 | CAN1 Message Slot 7 Control Register CI1MCTL? 0016
CAN1 Message Slot 8 Control Register / C1MCTLS8/ 0000 000022

02B816 | ~AN1 Local Mask Register B Standard 1D0 C1LMBRO XXX0 00002(2)
CAN1 Message Slot 9 Control Register / C1MCTLY/ 0000 00002

02B916 CANL1 Local Mask Register B Standard ID1 C1LMBR1 XX00 00002 v

X: Indeterminate
Blank spaces are reserved. No access is allowed.

NOTES:

1. The BANKSEL bit in the C1CTLR1 register switches functions for addresses 02A016 to 02BF16.
2. Values are obtained by setting the SLEEP bit in the C1SLPR register to "1" (sleep mode exited) after reset and
applying the clock to the CAN module.
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M32C/86 Group (M32C/86, M32C/86T)

4. Special Function Registers (SFR)

X: Indeterminate

Blank spaces are reserved. No access is allowed.
NOTES:

1. The BANKSEL bit in the C1CTLR1 register switches functions for addresses 02A016 to 02BF16.
2. Values are obtained by setting the SLEEP bit in the C1SLPR register to "1" (sleep mode exited) after reset and
applying the clock to the CAN module.

Address Register Symbol Value after RESET
CAN1 Message Slot 10 Control Register / C1MCTL10/ 0000 00002(2) |

02BA1s CAN1 Local Mask Register B Extended IDO C1LMBR2 XXXX 00002(2)
CAN1 Message Slot 11 Control Register / C1IMCTL11/ 00162

02BB16 | - AN1 Local Mask Register B Extended ID1 C1LMBR3 0016(2)
CAN1 Message Slot 12 Control Register / CIMCTL12/ 0000 00002 (Note 1)

02BC16 CAN1 Local Mask Register B Extended 1D2 C1LMBR4 XX00 00002

02BD16 | CAN1 Message Slot 13 Control Register C1MCTL13 0016

02BE16 | CAN1 Message Slot 14 Control Register C1MCTL14 0016

02BF16 | CAN1 Message Slot 15 Control Register C1MCTL15 0016 ‘

02C016 XX16

02C116 X0 Register YO Register XO0R,YOR XX16

02C216 XX16

02C316 X1 Register Y1 Register X1R,Y1R XX16

02C416 XX16

02C516 X2 Register Y2 Register X2R,Y2R XX16

02C616 XX16

02C716 X3 Register Y3 Register X3R,Y3R XX16

02C816 XX16

02C916 X4 Register Y4 Register X4R,Y4R XX16

02CA16 XX16

02CB16 X5 Register Y5 Register X5R,Y5R XX16

02CCi1s6 XX16

02CD16 X6 Register Y6 Register X6R,Y6R XX16

02CE16 XX16

02CE16 X7 Register Y7 Register X7R,Y7R XX16

02D016 XX16

02D116 X8 Register Y8 Register X8R,Y8R XX16

02D216 XX16

02D316 X9 Register Y9 Register X9R,Y9R XX16

02D416 XX16

02D516 X10 Register Y10 Register X10R,Y10R XX16

02D616 XX16

02D716 X11 Register Y11 Register X11R,Y11R XX16

02D816 XX16

02D916 X12 Register Y12 Register X12R,Y12R XX16

02DA16 XX16

02DB16 X13 Register Y13 Register X13R,Y13R XX16

02DC16 XX16

02DD16 X14 Register Y14 Register X14R,Y14R XX16

02DE16 XX16

02DE16 X15 Register Y15 Register X15R,Y15R XX16
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M32C/86 Group (M32C/86, M32C/86T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
02EO016 | X/Y Control Register XYC XXXX XX002
02E116

02E216

02E316

02E416 | UART1 Special Mode Register 4 U1SMR4 0016
02E516 | UART1 Special Mode Register 3 U1SMR3 0016
02E616 | UART1 Special Mode Register 2 U1SMR2 0016
02E716 | UART1 Special Mode Register U1SMR 0016
02E816 | UART1 Transmit/Receive Mode Register U1MR 0016
02E916 | UART1 Bit Rate Register U1BRG XX16
02EA16 XX16
02EB16 UART1 Transmit Buffer Register UlTB XX16
02EC16 | UART1 Transmit/Receive Control Register 0 ul1co 0000 10002
02ED16 | UART1 Transmit/Receive Control Register 1 UlC1 0000 00102
02EE16 XX16
02EF1s UART1 Receive Buffer Register U1RB XX16
02F016

02F116

02F216

02F316

02F416 | UART4 Special Mode Register 4 U4SMR4 0016
02F516 | UART4 Special Mode Register 3 U4SMR3 0016
02F616 | UART4 Special Mode Register 2 U4SMR2 0016
02F716 | UART4 Special Mode Register U4SMR 0016
02F816 | UART4 Transmit/Receive Mode Register U4MR 0016
02F916 | UART4 Bit Rate Register U4BRG XX16
02FA16 XX16
02FB16 UART4 Transmit Buffer Register U4TB XX16
02FC16 | UART4 Transmit/Receive Control Register O u4co 0000 10002
02FD16 | UART4 Transmit/Receive Control Register 1 U4C1l 0000 00102
02FE1s6 XX16
02FE16 UART4 Receive Buffer Register U4RB XX16
030016 | Timer B3, B4, B5 Count Start Flag TBSR 000X XXXX2
030116

030216 XX16
030316 Timer Al-1 Register TAll XX16
030416 XX16
030516 Timer A2-1 Register TA21 XX16
030616 XX16
030716 Timer A4-1 Register TA41 XX16
030816 | Three-Phase PWM Control Register 0 INVCO 0016
030916 | Three-Phase PWM Control Register 1 INVC1 0016
030A16 | Three-Phase Output Buffer Register 0 IDBO XX11 11112
030B16 | Three-Phase Output Buffer Register 1 IDB1 XX11 11112
030C16 | Dead Time Timer DTT XX16
030D16 | Timer B2 Interrupt Generation Frequency Set Counter ICTB2 XX16
030E16

030F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/86 Group (M32C/86, M32C/86T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
031016 XX16
031116 Timer B3 Register TB3 XX16
031216 XX16
031316 Timer B4 Register TB4 XX16
031416 XX16
031516 Timer B5 Register TB5 XX16
031616

031716

031816

031916

031A16

031B16 | Timer B3 Mode Register TB3MR 00XX 00002
031Cz16 | Timer B4 Mode Register TB4MR 00XX 00002
031D16 | Timer B5 Mode Register TB5MR 00XX 00002
031E16

031F16 | External Interrupt Request Source Select Register IFSR 0016
032016

032116

032216

032316

032416 | UART3 Special Mode Register 4 U3SMR4 0016
032516 | UARTS3 Special Mode Register 3 U3SMR3 0016
032616 | UART3 Special Mode Register 2 U3SMR2 0016
032716 | UART3 Special Mode Register U3SMR 0016
032816 | UART3 Transmit/Receive Mode Register U3MR 0016
032916 | UARTS3 Bit Rate Register U3BRG XX16
032A16 . ) XX16
032B16 UART3 Transmit Buffer Register U3TB XX16
032C16 | UART3 Transmit/Receive Control Register 0 uU3Co 0000 10002
032D16 | UART3 Transmit/Receive Control Register 1 u3C1 0000 00102
032E16 ) . XX16
032F16 UART3 Receive Buffer Register U3RB XX16
033016

033116

033216

033316

033416 | UART2 Special Mode Register 4 U2SMR4 0016
033516 | UART2 Special Mode Register 3 U2SMR3 0016
033616 | UART2 Special Mode Register 2 U2SMR2 0016
033716 | UART2 Special Mode Register U2SMR 0016
033816 | UART2 Transmit/Receive Mode Register U2MR 0016
033916 | UART2 Bit Rate Register U2BRG XX16
033A16 . ) XX16
033B16 UART2 Transmit Buffer Register uU2TB XX16
033C16 | UART2 Transmit/Receive Control Register 0 u2co 0000 10002
033D16 | UART2 Transmit/Receive Control Register 1 uU2C1 0000 00102
033E16 ) . XX16
033F16 UART2 Receive Buffer Register U2RB XX16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/86 Group (M32C/86, M32C/86T)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
034016 | Count Start Flag TABSR 0016
034116 | Clock Prescaler Reset Flag CPSRF OXXX XXXX2
034216 | One-Shot Start Flag ONSF 0016
034316 | Trigger Select Register TRGSR 0016
034416 | Up/Down Flag UDF 0016
034516

034616 | ] XX16
034716 Timer AO Register TAO XX16
034816 | ] XX16
034916 Timer Al Register TAl XX16
034A16 i ] XX16
034B16 Timer A2 Register TA2 XX16
034C16 | ] XX16
034D16 Timer A3 Register TA3 XX16
034E16 i ] XX16
034F16 Timer A4 Register TA4 XX16
035016 ) ) XX16
035116 Timer BO Register TBO XX16
035216 | ] XX16
035316 Timer B1 Register TB1 XX16
035416 | ] XX16
035516 Timer B2 Register TB2 XX16
035616 | Timer AO Mode Register TAOMR 0016
035716 | Timer A1 Mode Register TALIMR 0016
035816 | Timer A2 Mode Register TA2MR 0016
035916 | Timer A3 Mode Register TA3MR 0016
035A16 | Timer A4 Mode Register TAAMR 0016
035B16 | Timer BO Mode Register TBOMR 00XX 00002
035C16 | Timer B1 Mode Register TB1IMR 00XX 00002
035D16 | Timer B2 Mode Register TB2MR 00XX 00002
035E16 | Timer B2 Special Mode Register TB2SC XXXX XXX02
035F16 | Count Source Prescaler Register(!) TCSPR 0XXX 00002
036016

036116

036216

036316

036416 | UARTO Special Mode Register 4 UOSMR4 0016
036516 | UARTO Special Mode Register 3 UOSMR3 0016
036616 | UARTO Special Mode Register 2 UOSMR2 0016
036716 | UARTO Special Mode Register UOSMR 0016
036816 | UARTO Transmit/Receive Mode Register UOMR 0016
036916 | UARTO Bit Rate Register UOBRG XX16
036A16 ) ) XX16
036B16 UARTO Transmit Buffer Register uoTB XX16
036C16 | UARTO Transmit/Receive Control Register 0 uocCo 0000 10002
036D16 | UARTO Transmit/Receive Control Register 1 uocC1 0000 00102
036E16 ) ) XX16
036F16 UARTO Receive Buffer Register UORB XX16

X: Indeterminate
Blank spaces are reserved. No access is allowed.

NOTES:

1. The TCSPR register maintains values set before reset, even after software reset or watchdog timer reset has
been performed.
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M32C/86 Group (M32C/86, M32C/86T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
037016

037116

037216

037316

037416

037516

037616

037716

037816 | DMAO Request Source Select Register DMOSL 0X00 00002
037916 | DMAL Request Source Select Register DM1SL 0X00 00002
037A16 | DMA2 Request Source Select Register DM2SL 0X00 00002
037B16 | DMA3 Request Source Select Register DM3SL 0X00 00002
037C1s6 XX16
037D16 CRC Data Register CRCD XX16
037E16 | CRC Input Register CRCIN XX16
037F16

038016 ) XXXX XXXX2
038116 A/DO Register 0 ADOO 0000 00002
038216 ) XX16
038316 A/DO Register 1 ADO1 XX16
038416 ) XX16
038516 A/DO Register 2 ADO2 XX16
038616 ) XX16
038716 A/DO Register 3 ADO3 XX16
038816 ) XX16
038916 A/DO Register 4 ADO04 XX16
038A16 XX16
038B16 A/DO Register 5 ADO5 XX16
038C16 XX16
038D16 A/DO Register 6 ADO06 XX16
038E16 XX16
038F16 A/DO Register 7 ADO7 XX16
039016

039116

039216 | A/DO Control Register 4 ADOCON4 XXXX 00XX2
039316

039416 | A/DO Control Register 2 ADOCON2 XX0X X0002
039516 | A/DO Control Register 3 ADOCON3 XXXX X0002
039616 | A/DO Control Register O ADOCONO 0016

039716 | A/DO Control Register 1 ADOCON1 0016

039816 | D/A Register 0 DAO XX16
039916

039A16 | D/A Register 1 DAl XX16
039B16

039C16 | D/A Control Register DACON XXXX XX002
039D16

039E16

039F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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Address Register Symbol Value after RESET
03A016 | Function Select Register A8 PS8 X000 00002
03Al16 | Function Select Register A9 PS9 0016
03A216

03A316

03A416

03A516

03A616

03A716 | Function Select Register D1 PSD1 XOXX XX002
03A816

03A916

03AA16

03AB16

03AC1s6 | Function Select Register C2 PSC2 XXXX X00X2
03AD16 | Function Select Register C3 PSC3 XOXX XXXX2
03AE16

03AF16 | Function Select Register C PSC 00X0 00002
03B016 | Function Select Register AO PSO 0016
03B1l16 | Function Select Register A1 PS1 0016
03B216 | Function Select Register BO PSLO 0016
03B316 | Function Select Register B1 PSL1 0016
03B416 | Function Select Register A2 pPS2 00X0 00002
03B516 | Function Select Register A3 PS3 0016
03B616 | Function Select Register B2 PSL2 00X0 00002
03B716 | Function Select Register B3 PSL3 0016
03B816

03B916 | Function Select Register A5 PS5 XXX0 00002
03BA16

03BB16

03BC16 | Function Select Register A6 PS6 0016
03BD16 | Function Select Register A7 pPS7 0016
03BE16 | Function Select Register B6 PSL6 0016
03BF16 | Function Select Register B7 PSL7 0016
03CO016 | Port P6 Register P6 XX16
03C116 | Port P7 Register P7 XX16
03C216 | Port P6 Direction Register PD6 0016
03C316 | Port P7 Direction Register PD7 0016
03C416 | Port P8 Register P8 XX16
03C516 | Port P9 Register P9 XX16
03C616 | Port P8 Direction Register PD8 00X0 00002
03C716 | Port P9 Direction Register PD9 0016
03C816 | Port P10 Register P10 XX16
03C916 | Port P11 Register P11 XX16
03CA16 | Port P10 Direction Register PD10 0016
03CB16 | Port P11 Direction Register PD11 XXX0 00002
03CCa1is6 | Port P12 Register P12 XX16
03CDa1s | Port P13 Register P13 XX16
03CEz16 | Port P12 Direction Register PD12 0016
03CF16 | Port P13 Direction Register PD13 0016

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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Address Register Symbol Value after RESET
03D016 | Port P14 Register P14 XX16
03D116 | Port P15 Register P15 XX16
03D216 | Port P14 Direction Register PD14 X000 00002
03D316 | Port P15 Direction Register PD15 0016
03D416

03D516

03D616

03D716

03D816

03D916

03DA16 | Pull-Up Control Register 2 PUR2 0016
03DB16 | Pull-Up Control Register 3 PUR3 0016
03DCa1s6 | Pull-Up Control Register 4 PUR4 XXXX 00002
03DD16

03DEz16 | Output Port Switch Register OPS 0016
03DF16

03EO016 | Port PO Register PO XX16
03E1l16 | Port P1 Register P1 XX16
03E216 | Port PO Direction Register PDO 0016
03E316 | Port P1 Direction Register PD1 0016
03E416 | Port P2 Register P2 XX16
03E516 | Port P3 Register P3 XX16
03E616 | Port P2 Direction Register PD2 0016
03E716 | Port P3 Direction Register PD3 0016
03E816 | Port P4 Register P4 XX16
03E916 | Port P5 Register P5 XX16
03EA16 | Port P4 Direction Register PD4 0016
03EB16 | Port P5 Direction Register PD5 0016
03EC16

03ED16

03EE16

03EF16

03F016 | Pull-Up Control Register 0 PURO 0016
03F116 | Pull-Up Control Register 1 PUR1 XXXX 00002
03F216

03F316

03F416

03F516

03F616

03F716

03F816

03F916

03FA16

03FB16

03FC16

03FD16

03FE16

03FF16 | Port Control Register PCR XXXX XXX02

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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5. Reset

5. Reset

Hardware reset 1, brown-out detection reset (hardware reset 2), software reset and watchdog timer reset
are available to reset the microcomputer.

5.1 Hardware Reset 1

Pins, the CPU and SFR are reset by setting the RESET pin. If the supply voltage meets the recommended
operating conditions, all pins are reset when a low-level (L") signal is applied to the RESET pin (see Table
5.1). The oscillation circuit is also reset and the main clock starts oscillating. The CPU and SFR are reset
when the signal applied to the RESET pin changes "L" to high level ("H"). The microcomputer executes the
program in an address indicated by the reset vector. The internal RAM is not reset. When an "L" signal is
applied to the RESET pin while writing data to the internal RAM, the internal RAM is in an indeterminate

state.

Figure 5.1 shows an example of the reset circuit. Figure 5.2 shows a reset sequence. Table 5.1 lists pin
states while the RESET pin is held "L".

5.1.1 Reset on a Stable Supply Voltage
(1) Apply an "L" signal to the RESET pin
(2) Provide 20 or more clock cycle inputs into the XIN pin
(3) Apply an "H" signal to the RESET pin

5.1.2 Power-on Res

et

(1) Apply an "L" signal to the RESET pin

(2) Raise the supply voltage to the recommended operating level
(3) Insert fa(P-R)ms as wait time for the internal voltage to stabilize
(4) Provide 20 or more clock cycle inputs into the XIN pin

(5) Apply an "H" signal to the RESET pin

T T e

Recommended
operating voltage

\Yele!

ov

or below 0.2Vcc or below

ov P
—>» i <4— td(P-R) + 20 or more clock cycle
b inouts provided into the XIN nin

Figure 5.1 Reset Circuit
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M32C/86 Group (M32C/86, M32C/86T)

5. Reset

vcc

XIN

20 or more cycles
are required

td(P-R) ms or more
is equired

RESET

| 168 to 173 BCLK cycles
-

e UUTLUTLLAN

Microprocessor Mode(z)

! !

Microprocessor Mode @

BYTE="H"
Content of reset vector
Address X FFFFFC16 FFFFFD16 X FFFFFE16 X FFFFFF16 | X X
A23 )\ 5 | (
RO | | [l [l |
WR

Single-Chip Mode

FFFFFC16

Address(l)
A

FFFFFEL6

NOTES:

BYTE="L"
Content of reset vector
1 A4
Address X FFFFFC16 FFFFFE16 X X X X
23 A A
R0 1 [l [l [l [l
'WR

Content of reset vector

1. Address data is not output from pins in single-chip mode.
2. M32C/86T cannot be used in memory expansion mode and microprocessor mode.

Figure 5.2 Reset Sequence
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M32C/86 Group (M32C/86, M32C/86T) 5. Reset

Table 5.1 Pin States while RESET Pin is Held "L"

Pin States(®
Pin Name CNVss=Vss CNVss=Vcc
BYTE=Vss | BYTE=Vcc
PO Input port (high-impedance) |Inputs data (high-impedance)
P1 Input port (high-impedance) |Inputs data (high-impedance) | Input port (high-impedance)
P2, P3, P4 |Input port (high-impedance) |Output addresses (indeterminate)
P50 Input port (high-impedance) |Outputs the WR signal ("H")®
P51 Input port (high-impedance) |Outputs the BHE signal (indeterminate)
P52 Input port (high-impedance) |Outputs the RD signal ("H")(®
P53 Input port (high-impedance) |Outputs the BCLK(?)
P54 Input port (high-impedance) |Outputs the HLDA signal (Output signal depends on an input
signal to the HOLD pin.)®®
P55 Input port (high-impedance) |Inputs the HOLD signal (high-impedance)
P56 Input port (high-impedance) |Outputs an "H" signal®
P57 Input port (high-impedance) |Inputs the RDY signal (high-impedance)
P6 to P15()| Input port (high-impedance) |Input port (high-impedance)
NOTES:

1. The availability of pull-up resistors is indeterminate until internal supply voltage stabilizes.
2. Each port is in this state after power is on and internal supply voltage stabilizes, but in an indeterminate
state until internal supply voltage stabilizes.

5.2 Brown-Out Detection Reset (Hardware Reset 2)
Pins, the CPU and SFR are reset by using the built-in voltage detection circuit, which monitors the voltage
applied to the Vcc pin.
When the VC26 bit in the VCR2 register is set to "1" (reset level detection circuit enabled), pins, the CPU
and SFR are reset as soon as the voltage applied to the VVcc pin drops to Vdet3 or below.
Then, pins, the CPU and SFR are reset as soon as the voltage applied to the Vcc pin reaches Vdet3r or
above. The microcomputer executes the program in an address determined by the reset vector.
The microcomputer executes the program after detecting Vdet3r and waiting /2(S-~)ms . The same pins and
registers are reset by the hardware reset 1 and brown-out detection reset, and are also placed in the same
reset state.
The microcomputer cannot exit stop mode by brown-out detection reset.
Figure 5.3 shows an example of brown-out detection reset operation.

NOTES:
1. Brown-out detection reset cannot be used in M32C/86T.
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When Stop Mode is not Used
5.0V 5.0v
Vdet4
Vdet3r H
vce Vdet3 !
Vdet3s i
Vss 1
1
RESET :
I
!
Internal Reset Signal 1
I
1 1
1 | |
1 |
VC13 Bit Indeterminate / i |
I
: o~ Set to "1" by program (reset level detection circuit enabled)
I [
VC26 Bit Indeterminate \ | I
: Set to "1" by program
: (low voltage detection circuit enabled)
VC27 Bit Indeterminate \ i | |

Figure 5.3 Brown-out Detection Reset (Hardware Reset 2)

5.3 Software Reset
Pins, the CPU and SFR are reset when the PMO3 bit in the PMO register is set to "1" (microcomputer reset).
Then the microcomputer executes the program in an address determined by the reset vector.
Set the PMO3 bit to "1" while the main clock is selected as the CPU clock and the main clock oscillation is
stable.
In the software reset, the microcomputer does not reset a part of the SFR. Refer to 4. SFR for details.
Processor mode remains unchanged since the PM01 and PMOO bits in the PMO register are not reset.

5.4 Watchdog Timer Reset
Pins, the CPU and SFR are reset when the CMO06 bit in the CMO register is set to "1" (reset) and the
watchdog timer underflows. Then the microcomputer executes the program in an address determined by
the reset vector.
In the watchdog timer reset, the microcomputer does not reset a part of the SFR. Refer to 4. SFR for details.
Processor mode remains unchanged since the PM0O1 and PMOO bits in the PMO register are not reset.
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5.5 Internal Space
Figure 5.4 shows CPU register states after reset. Refer to 4. SFR for SFR states after reset.

0:"0" after reset
X : Indeterminate after reset

General Registers High-Speed Interrupt Registers
b15 bo b15 bo
I:I Flag Register (FLG) b23 XXXX16 Flag Save Register (SVF)
bl»@,..»—»""'”"“““bs b7 bo! XXXXXX16 PC Save Register (SVP)
[x]o o o [x[x]x][ X[ o] o] o[ o] 0] 0]0]0] XXXXXX16 Vector Register (VCT)
[
IPL vrosszpbc DMAC-Associated Registers
°°_ b7 b0
0016 0016 ] pata Register (ROH/ROL) 0016 | DMA Mode Register (DMDO)
0016 0016 ]| Data Register (R1HIR1L) bis 0016 DMA Mode Register (DMD1)
000016 || Data Register (R2) XXXX16 DMA Transfer Count Register (DCTO)
b23 000016 Data Register (R3) XXXX16 DMA Transfer Count Register (DCT1)
00000016 1 Address Register (A0) XXXX16 DMA Transfer Count Reload Register (DRCO)
00000016 || Address Register (A1) b23 XXXX16 DMA Transfer Count Reload Register (DRC1)
00000016 | Static Base Register (SB) XXXXXX16 DMA Memory Address Register (DMAO)
i 00000016 Frame Base Register (FB) XXXXXX16 DMA Memory Address Register (DMAL)
. XXXXXX16 DMA Memory Address Reload Register (DRAQ)
00000016 User Stack Pointer (USP) .
. XXXXXX16 DMA Memory Address Reload Register (DRA1)
00000016 Interrupt Stack Pointer (ISP) DMA SFR Add R DSAO
XXXXXX16 ress Register
00000016 Interrupt Table Register (INTB) 9 ( )
XXXXXX16 DMA SFR Address Register (DSA1)
Contents of addresses Program Counter (PC)
FFFFFE16 to FFFFFC16

Figure 5.4 CPU Register States after Reset
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6. Voltage Detection Circuit

NOTE

The voltage detection circuit in M32C/86T cannot be used.
However, the cold start-up/warm start-up determine function is available.

The voltage detection circuit consists of the reset level detection circuit and the low voltage detection circuit.
The reset level detection circuit monitors the voltage applied to the VVcc pin. The microcomputer is reset if
the reset level detection circuit detects Vcc is Vdet3 or below. This circuit is disabled when the microcom-
puter is in stop mode.

The voltage detection circuit also monitors the voltage applied to the Vcc pin. The low voltage detection
signal is generated when the low voltage detection circuit detects Vcc is above or below Vdet4. This signal
generates the low voltage detection interrupt. The VC13 bit in the VCRL1 register determines whether VVcc
is above or below Vdet4.

The voltage detection circuit is available when Vcc=4.2V to 5.5V.

Figure 6.1 shows a block diagram of the voltage detection circuit.

VCR2 Register
RESET
brfos] [ [ [ [ ]
I Wait Time to Release
f 1 shot Erown-out Detection
eset
Reset Level td(S-R)
Detection Circuit —PT —| r
+ Q b—
>Vdet3 "‘D_‘H
CM10 Bit=1 —E
(Stop Mode) Internal Reset Signall

("L" active)

Vce O i
=Vdet4 Low Voltage
Detection Signal
VCR1 Register
Low Voltage
Detection Circuit VC13 Bit
i

Figure 6.1 Voltage Detection Circuit Block Diagram
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Watchdog Timer Control Register

b7 b6 b5 b4 b3 b2 bl bO Symbol Address After Reset
| | 0 | | | | | | | wDC 000F16 000X XXXX2
Sy%lﬁtbol Bit Name Function RW
High-Order Bit of the Watchdog Timer RO
Vo (b4 - b0)

Cold Start-up/ 0 : Cold start-up

P TTmmmmmmmmmmmmmmees WDCS5 | Warm Start-up RW
Determine Flag(1:2:3) 1: Warm start-up
T ERIICTTTE — Reserved Bit Set to "0" RW
(b6)
fommmmmmmmmmssmnsmnnn s ey WDC7 | Prescaler Select Bit 0 : Divide-by-16 RW

1: Divide-by-128

NOTES:
1. The WDCSE bit remains set to "1", regardless of setting to "1" or "0".
2. The WDCS bit is set to "0" when power is turned on and can be set to "1" by program only.
3. The WDCS5 bit maintains a value set before reset, even after reset has been performed.

Figure 6.2 WDC Register
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Voltage Detection Register 1)
b7 b6 b5 b4 b3 b2 bl b0
Symbol Address After Reset
|0|0|0|0| |0|0|0| VCR1 001B16 0000 10002
N . . RW
Poror r v v 1| symbol Bit Name Function
t..hoid —— |Reserved Bit Set to "0" RW
oo (b2 - b0)
Low Voltage 0:Vcc < Vdetd
O VEI3 | \Vionitor Flag® 1:Vce = Vdet4d RO
S Reserved Bit Set to "0" RW
(b7 - b4)
NOTES:

1. The VC13 bit setting is enabled when the VC27 bit in the VCR2 register is set to "1" (low voltage
detection circuit enabled). The VC13 bit is set to "1" when the VC27 bit is set to "0" (low voltage
detection circuit disabled).

2. The VCR1 register in M32C/86T cannot be used.

Voltage Detection Register 2(% 5
b7 b6 b5 b4 b3 b2 bl bo
Symbol Address After Reset
|||0|0|0|0|0|0| VCR2 001716 0016
A - - RW
DL b b | symbol Bit Name Function
Pl | Reserved Bit Set to "0" RW
. (b5 - b0)
Reset Level 0 : Disables reset level detection circuit
5 Memeaessssssssssssaas VC26 . . . .| RW
: Monitor Bit(2 4 6) 1 : Enables reset level detection circuit
Low Volt 0 : Disables low voltage detection
e eee—aaa- ow Voltage circuit
VC27 . . )
Monitor Bit®: 4) 1 : Enables low voltage detection RW
circuit
NOTES:

1. Set the VCR2 register after the PRC3 bit in the PRCR register is set to "1" (write enable).

2. To use the brown-out detection reset (hardware reset 2), set the VC26 bit to "1".

3. Set the VC27 bit to "1" to set the VC13 bit in the VCRL1 register and the D42 bit in the D4INT register,
or to set the D40 bit to "1" (low voltage detect interrupt enabled).

4. The reset level detection circuit and low voltage detection circuit start operating td(E-A) ms after the
VC26 or VC27 bit is set to "1".

5. The VCR2 register in M32C/86T cannot be used.

6. The VC26 bit setting is disabled when the microcomputer is in stop mode. lIts setting is not reset even
if the voltage applied to the Vcc pin drops below Vdet3.

Figure 6.3 VCR1 and VCR2 Registers
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Low Voltage Detection Interrupt Register(®-6)

b7 b6 b5 b4 b3 b2 bl bo

|><D<| | | | | | | Symbol Address After Reset

ANZAN I I I O B D4INT 002F16 0016
A 1 - , RW
Pt v r v v | symbol Bit Name Function
O Low Voltage Detection | 0: Disables the interrupt
- R Z ) (2 . RW
O Interrupt Enable Bit® 1: Enables the interrupt
0: Disabled (cannot use the low
- T - Stop/Wait Mode voltage detection interrupt to exit
O S D41 |Deactivation stop/wait mode) RW
- +(3) 1: Enabled (can use the low voltage
- Control Bit S 4 ) .
[ detection interrupt to exit stop/wait
A - mode)
. _________ D4o |Voltage Change 0: Not detected -
Detect Flag® 5 1: Detects above or below Vdet4
WDT Overflow 0: Not detected
. ' . ' L ressmsmm=a D43
Detect Flag® 1: Detected RW
SR o
S ARREERELEEEY DFO _ 00 : CPU clock divided by 8 RW
N Sampling Clock 01: CPU clock divided by 16
I o1 Select Bit 10 : CPU clock divided by 32
P 11: CPU clock divided by 64 RW
D RRRCETEEEETEEPREREPPE Reserved Bit When read., . . RO

(b7 - b6) its content is indeterminate

NOTES:

1. Set the D4INT registers after the PRC3 bit in the PRCR register is set to "1" (write enable).

2. The D40 bit setting is enabled when the VC27 bit in the VCR2 register is set to "1" (low voltage
detection circuit enabled).

Use the following procedure to set the D40 bit to "1":

(1) Set the VC27 hit to "1"

(2) Wait td(E-A) ms to start operating the voltage detection circuit
(3) Wait required sampling time (see Table 6.2)

(4) Set the D40 bit to "1"

3. When exiting stop mode using the low voltage detection circuit again after having already done so,
set the D41 bit to "1" after setting it to "0".

4. The D42 bit setting is enabled when the VC27 bit in the VCR2 register is set to "1" (low voltage
detection circuit enabled). The D42 bit is set to "0" when the VC27 bit is set to "0" (low voltage
detection circuit disabled).

5. The bit is set to "0" by a program. (It remains unchanged even if it is set to "1".)

6. The DAINT register in M32C/86T cannot be used.

Figure 6.4 DAINT Register
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6.1 Low Voltage Detection Interrupt
If the D40 bit in the D4INT register is set to "1" (low voltage detection interrupt enabled), low voltage
detection interrupt request is generated when the voltage applied to the VVcc pin rises above or drops below
Vdet4. The low voltage detection interrupt shares the same interrupt vector with the watchdog timer inter-
rupt and oscillation stop detection interrupt. The D42 bit in the D4INT register determines whether the low
voltage detection interrupt has been generated. Read the D42 bit using an interrupt routine when using the
low voltage detection interrupt at the same time as the watchdog timer interrupt and oscillation stop detec-
tion interrupt.
Set the D41 bit in the D4INT register to "1" (enabled) to use the low voltage detection interrupt to exit stop
mode or wait mode.
The D42 bit is set to "1" (more or less than Vdet4 detected) as soon as the voltage applied to the Vcc pin
reaches Vdet4 due to the voltage rise and voltage drop. When the D42 bit setting changes "0" to "1", low
voltage detection interrupt request is generated. Set the D42 bit to "0" (not detected) by program. However,
when the D41 bit is set to "1" and the microcomputer is in stop mode or wait mode, low voltage detection
interrupt request is generated, regardless of the D42 bit setting, if the voltage applied to the Vcc pin is
detected to be higher than Vdet4. The microcomputer then exits stop mode or wait mode.
Table 6.1 shows how a low voltage detection interrupt request is generated.
The DF1 and DFO bits in the D4INT register determine sampling period that detects the voltage applied to
the Vcc pin rises above or drops below Vdet4. Table 6.2 shows the sampling periods.

Table 6.1 Conditions to Generate Low Voltage Detection Interrupt Request

Operating . : . : VC13
Mode VC27 Bit D40 Bit D41 Bit D42 Bit® Bit®
Normal "0" to"1"
Operating IIOII Or Illll IIOII tolllll
Mode® "1" to"0"
1 1
Wait Mode®, A
Stop Mode® 1 i 0"to"1
-:"0"or"1"
NOTES:

1. All states excluding wait mode and stop mode are handled as normal operating mode. (Refer to 9.
Clock Generation Circuit.)

2. Referto 6.1.1 Limitations for Exiting Stop/Wait Mode.

3. Sampling begins after the VC13 bit setting changes. An interrupt request is generated after sampling is
completed. See Figure 6.6 for details.

4. Set to "0" by program before generating an interrupt.

Table 6.2 Sampling Periods

CPU Sampling Clock (us)

Clock

(MHz) | Divide-by-8 | Divide-by-16 | Divide-by-32 | Divide-by-64

16 3.0 6.0 12.0 24.0

32 1.5 3.0 6.0 12.0
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Low Voltage Detection Interrupt Generation Circuit

DF1, DFO
Low Voltage
Detection Circuit
VC27 bit CPU |
Clock
B _ Watchdog 9
VC13 + ; D42 Ti_mer Interrupt
Vee Noise Signal
Ve Rejection|" Low I
(Rejection Range:200 ns) \[;zltf(ifon Low voltage —I—/Non-
: Detection Maskable
(1) i
Signal Interrupt Signal Interrupt
WAIT Instruction Oscillation Stop - Signal
(Wait Mode) Detection
Interrupt Signal
] Underflow Signal D40 —
Watchdog Timer from the D43®)
Watchdog Timer

NOTES:
1. Low voltage detection signal becomes "H" when the VC27 bit in the VCR2 register is set to "0" (disabled).
2. The D42 bit in the D4INT register is set to "0" (not detected) by program. The D42 bit is set to "0" when the VC27 bit is
set to "0" (low voltage detection circuit disabled).
3. The D43 bit is set to “0”(not detected) by program.

Figure 6.5 Low Voltage Detection Interrupt Generation Circuit

Vee \ / \ /
VC13 Bit [ |
| | | | el | !
| |
: Sampling :Samplind : Sampling, : Sampling,
| |
. I . |
: ' : I No low voltage detection |
I I interrupt signal is output |
! I ! I when the D42 bit is set |
! | : | / to"1". |
Digital Filter® ' | g '
g | I | I I 1
| | | | | |
D42 Bit ' I ' [ 4|
! l ! ! \ , \ |
| | ' | Set to "0" (not detected) by program
Low Voltage [ [ | : |
Detection I h I | Il Il
Interrupt Signal I | I | I
[ [ | '

|
— |
1
NOTES:
1. This example applies to an operation of the low voltage detection interrupt generation circuit
when the D40 bit in the D4INT register is set to "1" (low voltage detection interrupt enabled).

2. Output from the digital filter shown in Figure 6.5.

Figure 6.6 Low Voltage Detection Interrupt Generation Circuit Operation Example
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6.1.1 Limitations on Exiting Stop/Wait Mode
The low voltage detection interrupt is generated and the microcomputer exits stop mode as soon as the
CM10 bit in the CM1 register is set to "1" (all clocks stopped) under the conditions below. Additionally, if
WAIT instruction is executed under these same conditions, the low voltage detection interrupt is immedi-
ately generated and the microcomputer exits wait mode.
- the VC27 bit in the VCR2 register is set to "1" (low voltage detection circuit enabled),
- the D40 bit in the D4INT register is set to "1" (low voltage detection interrupt enabled),
- the D41 bit in the D4INT register is set to "1" (low voltage detection interrupt is used to exit stop/wait
mode), and
the voltage applied to the VVcc pin is higher than Vdet4 (the VC13 bit in the VCRL1 register is set to "1")

Set the CM10 bit to "1" when the VC13 bit is "0" (Vcc < Vdet4), if the microcomputer is set to enter stop/
wait mode when the voltage applied to the Vcc pin drops below Vdet4 and to exit stop/wait mode when
the voltage applied rises to Vdet4 or above.

6.2 Cold Start-up / Warm Start-up Determine Function
The WDCS5 bit in the WDC register determines either cold start-up, power-on reset, or warm start-up, reset
during the microcomputer running. Default value of the WDCS5 bit is "0" (cold start-up) when power-on. Itis
set to "1" (warm start-up) by writing desired values to the WDC register. The WDCS5 bit is not reset,
regardless of a software reset or reset signal input.
Figure 6.7 shows a block diagram of the cold start-up/warm start-up determine function. Figure 6.8 shows
its operation exmaple.

WDCS5 Bit

Write to WDC register —) ~Do—o 5 Q [ COLD/WARM

(Cold Start-up/Warm Start-up)

|

Hardware Reset 1 when Power-on I—o

Figure 6.7 Cold Start-up/Warm Start-up Determine Function Block Diagram

Vcc
VST T
_ ' /—<—Pch transistor ON (Approx. 4V)
RESET | T CPUresetrelease
OV e
T Set to "1" by program I ! !
-t
wpn T2 . -
1o T e % ]
WDCS5 Bit Do T > 100pss A ,
. ol ] No change
0 T — 7T evenifthe ~=-"1-"""7TTTTooo —
! I li
' Program running started ;’g ;_eggg_Ea%a ?Slgt\j/
-~ ' The WDCS bit is set to "0"
Reset Sequence (Approx. 20us @16MHz) as soon as enough voltage
is applied to Vcc.
NOTES:

1. Time difference between T1 and T2 may affect the WDCS5 bit setting period.

Figure 6.8 Cold Start-up/Warm Start-up Determine Function Operation
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7. Processor Mode

NOTE

Use M32C/86T in single-chip mode only.
M32C/86T cannot be used in memory expansion mode and microprocessor mode.

7.1 Types of Processor Mode

Single-chip mode, memory expansion mode or microprocessor mode can be selected as a processor
mode. Table 7.1 lists a feature of the processor mode.

Table 7.1 Processor Mode Feature

Processor Mode Accessable Space Pin Status as I/O Ports

All pins assigned to 1/O ports or to /O pins

Single-chip Mode SFR, Internal RAM, Internal ROM for the peripheral functions

SFR, Internal RAM, Internal ROM, External

Space(® Some pins assigned to bus control pins(!)

Memory Expansion Mode

Microprocessor Mode SFR, Internal RAM, External Space(!) Some pins assigned to bus control pins(!)

NOTES:
1. Refer to 8. Bus for details.
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7.2 Setting of Processor Mode

The CNVSss pin state and the PM01 and PMOO bit settings in the PMO register determine which processor
mode is selected. Table 7.2 lists processor mode after hardware reset. Table 7.3 lists processor mode
selected by PM01 and PMOO bit settings.

Table 7.2 Processor Mode after Hardware Reset

Input Level into the CNVSs pin Processor Mode

Vss Single-chip Mode
veel 2 Microprocessor Mode
NOTES:

1. The internal ROM cannot be accessed, regardless of PM01 and PMOO bit settings, when applying
Vcc to the CNVss pin and generating the hardware reset (hardware reset 1 or brown-out
detection reset). o

2. Multiplexed bus cannot be assigned to all CS areas.

Table 7.3 Processor Mode Selected by the PM01 and PMOO bit Settings

PMO1 and PMOO Bits Processor Mode
002 Single-chip Mode
012 Memory Expansion Mode
102 Do not set to this value
112 Microprocessor Mode

If the PMO1 and PMOO bits are rewritten, the mode corresponding to the PM0O1 and PMOQO bits is selected
regardless of CNVss pin level.

Do not change the PM0O1 and PMOQO bits to "012" (memory expansion mode) or "112" (microprocessor
mode) when the PM07 to PMO2 bits in the PMO register are being rewritten.

Do not enter microprocessor mode while the CPU is executing a program in the internal ROM.

Do not enter single-chip mode or memory expansion mode from microprocessor mode while the CPU is
executing a program in an external memory space, the same address assigned for the internal ROM.
The internal ROM cannot be accessed, regardless of PM01 and PMOO bit settings, when applying Vcc to
the CNVSS pin and generating the hardware reset (hardware reset 1 or brown-out detection reset).
Figures 7.1 and 7.2 show the PMO register and PM1 register. Figure 7.3 shows a memory map in each
processor mode.
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Processor Mode Register 0

b7 b6 b5 b4 b3 b2 bl b0 Symbol Address After Reset

| | 0 | | | | | | | PMO 000416 1000 00002 (CNVss ="L")
. S . B S S 0000 00112 (CNvss = "H")
A , . o
i1+ v 4 4 1 ¢ Symbol Bit Name Function
SRR A 100
Poror oy o tt| pmoo 0 0: Single-chip mode RW
A Processor Mode Bit@ 3 | 0 1: Memory expansion mode(®)
1 0: Do not set to this value RW
PMO1 1 1: Microprocessor mode(®)
A R PM02 |R/W Mode Select Bit | 0 RD/BHE/WR RW
- 1: RD/WRH/WRL
) The microcomputer is reset when
P e PM03 | Software Reset Bit this bit is set to "1". When read, its | RW
- content is "0".
HE R b5 b4
R R SRLEERLELE PM04 ] 0 0 : Multiplexed bus is not used RW
P Multlplegezj Bus Space | g 1 : Access the CS2 area using the bus
P Select Bit) 0 1 : Access the CS1 area using the bus
A PMO5 1 1 : Access all CS areas using the bus®| RW
I ERREEELEEEEEEEEEEEE —— | Reserved Bit Set to "0" RW
(b6)
: 0: BCLK is output(”
"""""""""""""" PMO7 BCLK Output 1: BCLK is not output RW

Disable Bit® The CMO01 and CMOO bits in the
CMO register determine pin functions

NOTES:

1. Rewrite the PMO register after the PRC1 bit in the PRCR register is set to "1"(write enable).

2. The PM01 and PMOO bits maintain values set before reset, even after software reset or watchdog
timer reset has performed.

3. Set the PM01 and PMOO bits to "012" or "112" separately. Rewrite other bits before rewriting the
PMO01 and PMOO bits.

4. The PM04 and PMO5 bits are available in memory expansion mode or microprocessor mode.

* Set the PM05 and PMO04 bits to "002" in mode O.
* Do not set the PMO5 and PMO04 bits to "012" in mode 2.

5. The PMO05 and PMO04 bits cannot be set to "112" in microprocessor mode since the microcomputer
starts up with the separate bus after reset.

When the PM05 and PMO04 bits are set to "112" in memory expansion mode, the microcomputer can
access each 64-Kbyte chip-select-assigned address space. The multiplexed bus is not available in
mode 0. The microcomputer accesses the CS0 to CS2 in mode 1, CS0 and CS1 in mode 2 and
CS0 to CS3 in mode 3.

6. No BCLK is output in single-chip mode even if the PMO7 bit is set to "0". When a clock output is
terminated in microprocessor mode or memory expansion mode, set the PMO7 bit to "1" and the
CMO01 and CMOO bits in the CMO register to "002" (/O port P53). P53 outputs "L".

7. When the PMO7 bit is set to "0" (BCLK output), set the CM01 and CMOO bits to "002".

8. M32C/86T cannot be used in memory expansion mode and microprocessor mode.

Figure 7.1 PMO Register
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Processor Mode Register 1)

(CS3to CSO for P44 to P47)

b7 b6 bS b4 b3 b2 bl bO Symbol Address After Reset

| 0 | 0 | | | | | | | PM1 000516 0016
Pl [ B . :
i1 1 1| symbol Bit Name Function RW
P
HE - 0 0 : Mode 0 (A20 to A23 for P44 to P47)
P 1 PM10 01 : Mode 1 (A20 for P44, RW
External Memory Space CS2to CSO for P4s to P47)
HEH Mode Bit 4 10 : Mode 2 (A20, A21 for P44, P4s,
- CS1, CSO for P4s, P47)
P PMI11 11:Mode 3 RW

Internal Memory 0 : No wait state
: PM12 1 wait Bit 1: Wait state RW
- 0 : 1 wait state
PM13 [SFR Area Wait Bit 1 - 2 Wait states RW
b5 b4
[BCLLEEEEEEEEEELEEE PM14 00:NoALE RW
: ALE Pin Select Bit2 4 |01 P53/BCLK®)
' 10: P56
P Trrrrreeeeeeeeeeee PM15 11: P54/HLDA RW
S S Reserved Bit Set to "0" RW

(b7-b6)

NOTES:
1. Rewrite the PM1 register after the PRCL1 bit in the PRCR register is set to "1" (write enable).
2. The PM15 and PM14 bit setting, PM11 and PM10 bit setting are available in memory expansion
mode or microprocessor mode.
3. Set the CMO01 and CMO0O bits in the CMO register to "002" (/O port P53) when the PM15 and PM14
bits are set to "012" (P53/BCLK select).
4. M32C/86T cannot be used in memory expansion mode and microprocessor mode.

Figure 7.2 PM1 Register
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M32C/86 Group (M32C/86, M32C/86T)

“eyep Bulols 1o} uoisian Alowaw yseyy ayl ul papiaoid si aoeds a1Aq)-1 [euonippy ‘s

"SalAq ¥ ey s3] salAd M9 "SSIAAY ZE0F=9T0000TO - 9T00000 2
"SBIAQIN ¢ Uey) ss8| SaIAQ M9 "S8IAQY ¥86T=9T0000TO - 9T00000Z ‘T

*€SD 01 0SD 9deds yaes 10} pauasul

‘ST1ON ale sajels yem Auew moy sulwalap ued (g 01 0=I) Jaisibal I4OM3T ayL
€ 90eds [eulsixg NOY [eussiul NOY [eulaiul NOY [eusjuj INOY [eussuj INOY reussiuj
KA T 089 € wommmﬂm [euex3 ooeds paniasay | | aoeds paniasay | | aoeds paniasay aoeds paniasay
oMM,_ ¢ ¢ aoeds [eusaix3 N
€ 90edS [eusslxg - ’ aAqA T 0SO pasn 10N
pasn 10N SO € 9oeds [eusa)x3 — ¢ a0edS [PUISNT i
0S92 pasn 10N SalkaN € € aoeds [eulaixg € 90eds feuian3
pasn 10N = 0S2 H selAgqIN ¢ H 4
Z 9oeds [eusaixg Z 9oeds [eulaixg - 0SD
AAN T €SO aAAN T €SO B
Z 92eds [eusaix3 | | g adeds [eusaixg Z 9oeds [eusalxg ¢ 9%eds reusaix3 | | z 9oeds [eussixg Z 9oeds [eulaixg
pasn 10N pasn 10N
pasn 10N
T 9oeds [eusaixg T 9oeds reusaixg
SakAN ¢ - T 8oeds [euaxg + saldN 2 -{ T 90eds [eulaixg i
T 99eds reusaix3 T 90eds [eusaixg e
2so oY
AN T 2SO 2 AN T 2SD
0 9oeds reusaixg 0 9oeds [eusalxg -
0 a0eds [euwaxg (@SOVaI ¥ 0 9oeds [eusaixg 2)SOKAN ¥
M T TSD 18D AN T TSD S0
i AS08 0 doeds [eusaixg = paoeds
I 0 9oeds reussix — - I ]
(@SS 2 0 S X3 UISNT SO 2 0 9oeds [eulaixg
Pasn 10N S0 pasn 10N 150
(5)V0Id (e)Vd0ld &)V A%0Id (5)V20Id (e)V 1d0Id

aoeds paniasay

aoeds paniasay

aoeds panlasay

aoeds paniasay

aoeds paniesay

9oeds paniasay

aoeds paniasay

aoeds paniasay

aoeds paniasay

NVY [eusaiu| NV [eusaiu] AVY eusaiu] ANVY eusaiu| VY [eusaiu) VY eulau| VY [eusau] NV [eusau| AVY [euisiu]
ISER) ISER) ISERY ISER ISERY ISES) ISER) ISEN ISER)
€ 9pOoN 2 9PON T Spon 0 SpoN € SPOoN ¢ 9PON T SPON 0 SPON 9POIN
PO\ 1ossao0idoIolN 9po\ uoisuedx3 AlowsN diyo-s|buis

444444

91000004

91000003

91000004

91000000

9T00000%

9100000€

971000002

9100000T

9T0000TO
91000400

9T00¥000
91000000

Figure 7.3 Memory Map in Each Processor Mode
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M32C/86 Group (M32C/86, M32C/86T) 8. Bus

8. Bus

In memory expansion mode or microprocessor mode, some pins function as bus control pins to control the
address bus and data bus. Ao to A22, A23, Do to D15, CS0 to CS3, WRL/WR, WRH/BHE, RD, BCLK/ALE,
HLDA/ALE, HOLD, ALE, RDY are used as bus control pins.

NOTE

Bus control pins in M32C/86T cannot be used.

8.1 Bus Settings
The BYTE pin, the DS register, the PM05 and PMO04 bits in the PMO register and the PM11 and PM10 bits
in the PM1 register determine bus settings.
Table 8.1 lists how to change bus settings. Figure 8.1 shows the DS register.

Table 8.1 Bus Settings

Bus Setting Changed By
Selecting External Address Bus Width DS register
Setting Bus Width after Reset BYTE pin (external space 3 only)
Selecting Between Separate Bus or Multiplexed Bus PMO05 and PMO04 bits in PMO register
Number of Chip-Select PM11 and PM10 bits in PM1 register

External Data Bus Width Control Register

b7 b6 b5 b4 b3 b2 bl bo Symbol Address After Reset
DS 000B16 XXXX 10002 (BYTE pin = "L")
XXXX 00002 (BYTE pin = "H")
: : Bit . i RW
Symbol Bit Name Function
External Space 0 Data |0 : 8 bits wide
DSO RW

Bus Width Select Bit 1: 16 bits wide

o bsi External Space 1 Data |0 : 8 bits wide .
Bus Width Select Bit 1 : 16 bits wide

: DS2 External Space 2 Data | 0 : 8 bits wide RW
Bus Width Select Bit 1: 16 bits wide

External Space 3 Data |0 : 8 bits wide

""""""" DS3 1 Bus Width Select Bit® |1 : 16 bits wide

RW

Nothing is assigned. When write, set to "0".
(b7 - b4) [When read, its content is indeterminate.

NOTES:
1. The DS register in M32C/86T cannot be used.

Figure 8.1 DS Register
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M32C/86 Group (M32C/86, M32C/86T) 8. Bus

8.1.1 Selecting External Address Bus
The number of externally-output address buses, the number of chip-select signals and chip-select-as-
signed address space (CS area) vary depending on each external space mode. The PM11 and PM10
bits in the PM1 register determine the external space mode.

8.1.2 Selecting External Data Bus
The DS register selects either external 8-bit or 16-bit data bus per external space. The data bus in the
external space 3, after reset, becomes 16 bits wide when a low-level ("L") signal is applied to the BYTE
pin and 8 bits wide when a high-level ("H") signal is applied. Keep the BYTE pin input level while the
microcomputer is operating. Internal bus is always 16 bits wide.

8.1.3 Selecting Separate/Multiplexed Bus

The PMO05 and PMO04 bits in the PMO register determine either separate or multiplexed bus as bus format.

8.1.3.1 Separate Bus

The separate bus is a bus format which allows the microcomputer to input and output data and ad-
dress separatelly. The DS register selects 8-bit or 16-bit data bus as the external data bus per exter-
nal space. If all DSi bits in the DS register (i=0 to 3) are set to "0" (8-bit data bus), port PO becomes the
data bus and port P1, the programmable 1/O port. If one of the DSi bits is set to "1" (16-bit data bus),
ports PO and P1 become the data bus. Port P1 is indeterminate when the microcomputer accesses a
space where the DSi bit is set to "0".

The EWCRI register (i=0 to 3) determines the number of software wait states inserted, when the
microcomputer accesses space using the separate bus.

8.1.3.2 Multiplexed Bus

The multiplexed bus is a bus format which allow the microcomputer to input and output data and
address by timesharing. Do to D7 are multiplexed with Ao to A7 in space accessed by the 8-bit data
bus. Do to D15 are multiplexed with Ao to A15 in space accessed by the 16-bit data bus. The DSi bit
controls the data bus width. The EWCRI register (i=0 to 3) controls the number of software wait states
inserted, when the microcomputer accesses a space using the multiplexed bus. Refer to 8.2.4 Bus
Timing for details.

The multiplexed bus can be assigned to access the CS1 area, CS2 area or all CS areas. However,
because the microcomputer starts operation using the separate bus after reset, the multiplexed bus
cannot be assigned to access all CS areas in microprocessor mode. When the PM05 and PMO04 bits
in the PMO register are set to "112" (access all CS areas with the bus), 16 low-order bits, from Ao to
A1s, of an address are output. See Table 8.2 for details.
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Table 8.2 Processor Mode and Port Function

Pr r Single- . . .
(l\JAc:ds('eso Chip %\J/Iode Memory Expansion Mode/ Microprocessor Mode Memory Expansion Mode
"012", "102" "002" "112"(1)
PMO5 to A m m f
PMO4 Bits in ccess CS1 or using - _ o '
PMO Register the Multiplexed Bus Access all CS Areas using Access all CS Areas using
g Access All Other CS Areas using the Separate Bus the Multiplexed Bus
the Separate Bus
Access all Access one or more| Access all Access one or more Access all Access one or more
Data Bus Width external space with | external space with| external space with| external space with | external space with | external space with
8-bit data bus 16-bit data bus 8-bit data bus 16-bit data bus 8-bit data bus 16-bit data bus
Data bus Data bus Data bus Data bus
POo to PO7 I/O port Do to D7 Do to D7 Do to D7 Do to D7 /O port I/O port
Data bus Data bus
Ploto P17 1/0 port 1/0 port Da 1o D1 I/0 port D 1o D15 1/0 port 1/0 port
Address bus Address bus Address bus Address bus
P20 to P27 I/0 port Data bus(® Data bus(®) AdgressAbus Adggiiit;us Data bus Data bus
Ao/Doto A7/D7 | Ao/Do to A7/D7 0to A7 Ao/Do to A7/D7 | Ao/Do to A7/D7
Address bus/ Address bus/
P30 to P37 110 port A(ipijresibus Data bus(@ A(jpijresibus A(XiressAbus Adptiresibus Data bus
810 AL As/Ds to A15/D15 810 AL5 810 A5 810 A1S As/Ds to A15/D15
Address bus Address bus Address bus Address bus
P4oto P43 I/O port A16 to A19 A16 to A19 A16to A19 A16to A19 I/ port I/O port
CS (Chip-select signal) or Address bus (A20 to A22)
Pasto Pde /O port (Refer to 8.2 Bus Control for details)®
CS (Chip-select signal) or Address bus (A23)
P47 :
VO port (Refer to 8.2 Bus Control for details)“)
Outputs RD, WRL, WRH and BCLK or outputs RD, BHE, WR and BCLK
PSoto P53 VO port (Refer to 8.2 Bus Control for details)®)
P54 /0 port HDLA ®) HDLA @) HDLA ®) HDLA ®) HDLA 