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Notes regarding these materials

This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.
Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas product, such as safety design for
hardware and software including but not limited to redundancy, fire control and malfunction prevention,
appropriate treatment for aging degradation or any other applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.
In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.
This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.
Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes
on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
General Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1. Handling of Unused Pins

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

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

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register
settings and pins are undefined at the moment when power is supplied.

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

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

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

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock

signal has stabilized.

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

5. Differences between Products

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

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.
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1.

How to Use This Manual

Purpose and Target Readers

This manual is designed to provide the user with an understanding of the hardware functions and electrical
characteristics of the MCU. It is intended for users designing application systems incorporating the MCU. A basic
knowledge of electric circuits, logical circuits, and MCUs is necessary in order to use this manual.
The manual comprises an overview of the product; descriptions of the CPU, system control functions, peripheral
functions, and electrical characteristics; and usage notes.

Particular attention should be paid to the precautionary notes when using the manual. These notes occur

within the body of the text, at the end of each section, and in the Usage Notes section.

The revision history summarizes the locations of revisions and additions. It does not list all revisions. Refer

to the text of the manual for details.

The following documents apply to the M16C/29 Group. Make sure to refer to the latest versions of these documents.
The newest versions of the documents listed may be obtained from the Renesas Technology Web site.

Document Type

Description

Document Title

Document No.

Hardware manual

Hardware specifications (pin assignments,

M16C/29 Group

This hardware

memory maps, peripheral function Hardware Manual | manual

specifications, electrical characteristics, timing

charts) and operation description

Note: Refer to the application notes for details on

using peripheral functions.

Software manual | Description of CPU instruction set M16C/60, REJ09B0137

M16C/20,
M16C/Tiny Series

Software Manual

Application note

Information on using peripheral functions and
application examples

Sample programs

Information on writing programs in assembly
language and C

Renesas
technical update

Product specifications, updates on documents,
etc.

Available from Renesas
Technology Web site.
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2. Notation of Numbers and Symbols

The notation conventions for register names, bit names, numbers, and symbols used in this manual are described
below.

(1) Register Names, Bit Names, and Pin Names
Registers, bits, and pins are referred to in the text by symbols. The symbol is accompanied by the word
“register,” “bit,” or “pin” to distinguish the three categories.
Examples the PMO03 bit in the PMO register
P3_5 pin, VCC pin

(2) Notation of Numbers
The indication “2” is appended to numeric values given in binary format. However, nothing is appended to the
values of single bits. The indication “16” is appended to numeric values given in hexadecimal format. Nothing
is appended to numeric values given in decimal format.
Examples Binary: 112
Hexadecimal: EFAQ16
Decimal: 1234
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Register Notation

The symbols and terms used in register diagrams are described below.

XXX Register

b7 b6 b5 b4

Symbol Address After Reset
XXX XXX 0016

1 1 1 1 1 1 1 1
R T T R
vt b1 Bit Symbol Bit Name Function RW *D
1 1 1 1 1 1 1 1 /
A A A XXX0 XXX bits b1 b0
I T R A 10: XXX
R A 0 1: XXX
T R A 1 0: Do not set.
Lo Tt oxxxa 1 1: XXX RW
A R A
A T A A
A T N R R — Nothing is assigned. If necessary, set to 0.
E E E E E (b2) When read, the content is undefined. — | *3
N T R
N A —_— — |
1 1 1 1 [ T — B
P (b3) Reserved bits Set to 0. RW 4
RN
1 1 ] 1 . . . . e
I XXX4 XXX bits Function varies according to the operating RW
P mode.
1 1 1
1 1 1
1 1 1
1 1 1
T S — XXX5 wo
I
1 1
1 1
I
G EE XXX6 RW
i
1
1
bommmmmmmmmmmmm oo XXX7 | XXX bit 25 §§§ RO

*1

Blank: Set to 0 or 1 according to the application.

0: Set to 0.
1: Setto 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. As the bit may be used for future functions, if necessary, set to 0.

* Do not set to a value

Operation is not guaranteed when a value is set.
» Function varies according to the operating mode.

The function of the bit varies with the peripheral function mode. Refer to the register diagram for information

on the individual modes.
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4.

List of Abbreviations and Acronyms

Abbreviation

Full Form

ACIA

Asynchronous Communication Interface Adapter

bps bits per second

CRC Cyclic Redundancy Check

DMA Direct Memory Access

DMAC Direct Memory Access Controller

GSM Global System for Mobile Communications
Hi-Z High Impedance

IEBus Inter Equipment bus

/0 Input/Output

IrDA Infrared Data Association

LSB Least Significant Bit

MSB Most Significant Bit

NC Non-Connection

PLL Phase Locked Loop

PWM Pulse Width Modulation

SFR Special Function Registers

SIM Subscriber Identity Module

UART Universal Asynchronous Receiver/Transmitter
VCO Voltage Controlled Oscillator

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

IEBus is a registered trademark of NEC Electronics Corporation.
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Quick Reference to Pages Classified by Address

Address Register Symbol Page Address Register Symbol | Page
000016 004016
000116 004116 | CANO wakeup interrupt control register CO1WKIC 76
000216 004216_| CANO successful reception interrupt control register CORECIC 76
000316 004316 | CANO successful transmission interrupt control regiser | COTRMIC 76
000415 | Processor mode register 0 PMO 44 004415 | INT3 interrupt control register INT3IC 76
000515 | Processor mode register 1 PM1 44 00451 | IC/OC 0 interrupt control register ICOCO0IC 76
0006+ | System clock control register 0 CMO 49 00461 | IC/OC 1 interrupt control register, ICOC1IC 76
0007+ | System clock control register 1 CM1 50 I2C bus interface interrupt control register | IICIC 76
000816 0047+ | IC/OC base timer interrupt control register| BTIC 76
0009+ | Address match interrupt enable register | AIER 88 ScLSDA interrupt control register SCLDAIC 76
000A:s | Protect register PRCR 69 004815 | SI/O4 interrupt control register, S4IC 76
000B1s INTS5 interrupt control register INT5IC 76
ooocis | Oscillation stop detection register CM2 51 00491 | SI/O3 interrupt control register, S3IC 76
000D16 INT4 interrupt control register INT4IC 76
000E+s | Watchdog timer start register WDTS 90 004A16 | UART2 Bus collision detection interrupt control register | BCNIC 76
000F+ | Watchdog timer control register WDC 90 004B1s | DMAO interrupt control register DMOIC 76
001016 004¢1s | DMA1 interrupt control register DM1IC 76
0011+ |Address match interrupt register 0 RMADO 88 004D1s | CANO error interrupt control register CO1ERRIC 76
001216 004Ew | A/D conversion interrupt control register | ADIC 76
001316 Key input interrupt control register KUPIC 76
001416 004F1s | UART2 transmit interrupt control register S2TIC 76
00151 | Address match interrupt register 1 RMAD1 88 00501s_| UART2 receive interrupt control register S2RIC 76
001616 005116 | UARTO transmit interrupt control register SOTIC 76
001716 005216 | UARTO receive interrupt control register SORIC 76
001816 005316 | UART1 transmit interrupt control register S1TIC 76
0019+ | Voltage detection register 1 VCR1 4 005415_| UART1 receive interrupt control register S1RIC 76
001A1s | Voltage detection register 2 VCR2 41 005516 | Timer AQ interrupt control register TAOIC 76
001B1s 005616 | Timer A1 interrupt control register TA1IC 76
001c+s | PLL control register 0 PLCO 53 0057+ | Timer A2 interrupt control register TA2IC 76
001D1s 0058+ | Timer A3 interrupt control register TA3IC 76
001E1 | Processor mode register 2 PM2 52 005916 | Timer A4 interrupt control register TA4IC 76
001F | Low voltage detection interrupt register | D4INT 42 005A1s | Timer BO interrupt control register TBOIC 76
002016 005B1s | Timer B1 interrupt control register TB1IC 76
002116 | DMAO source pointer SARO 95 005C+s | Timer B2 interrupt control register TB2IC 76
00221 005D | INTO interrupt control register INTOIC 76
002316 005Ew | INT1 interrupt control register INT1IC 76
002416 005F | INT2 interrupt control register INT2IC 76
00251 | DMAQ destination pointer DARO 95 006016
002616 006116
ggz;: gg:: CANO message box 0: Identifier/DLC 289
DMAO transfer counter TCRO 95
002916 006416
002A16 006516
002B16 006616
002cs | DMAO control register DMOCON 94 006715
002D16 006816
002E1e 0959 | AN 0 message box 0: Data field 289
002F 18 006A16
003016 006B16
00311 | DMA1 source pointer SAR1 95 006C16
003216 006D16
00831e 0060 CANO message box 0: Time stamp 289
003416 006F 16
00351 | DMA1 destination pointer DAR1 95 007016
003616 007116
o oo | CANO message box 1: Identifier/DLG 289
DMA1 transfer counter TCR1 95
003916 007416
003A16 007516
003B16 007616
003cw | DMA1 control register DM1CON 94 007716
003D16 007816
003Ese %979 | CAN 0 message box 1: Data field 289
003F1s 007A16
Note: The blank areas are reserved and cannot be accessed by users. gg;im
16
007D16
007E1s .
CANO message box 1: Time stamp 289
007F1s
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Quick Reference to Pages Classified by Address

Address Register Symbol Page Address Register Symbol | Page
008016 00CO16

008116 00C116

008216 o 00C216 »

00831 CANO message box 2: Identifier/DLC 289 00C31 CANO message box 6: Identifier/DLC 289
008416 00C416

008516 00C516

008616 00C616

008716 00C716

008816 00C816

008916 00C916 .

008A CANO message box 2: Data field 289 00CA®G CANO message box 6: Data field 289
008B1s 00CB16

008C1s 00CCr1s

008D16 00CD1s

008E1s . 00CE1s .

008F 16 CANO message box 2: time stamp 289 00CF6 CANO message box 6: time stamp 289
009016 00DO01s

009116 00D116

009216 " 00D216 »

009316 CANO message box 3: Identifier/DLC 289 o0p3r | CANO message box 7: Identifier/DLC 289
009416 00D416

009516 00D516

009616 00D616

009716 00D716

009816 00D816

009916 ] 00D916 )

009A CANO message box 3: Data field 289 00DA CANO message box 7: Data field 289
009B16 00DB1s

009C16 00DC16s

009D16 00DD16s

009E1s . 00DE1s .

oogre | CANO message box 3: time stamp 289 soprr, | CANO message box 7: time stamp 289
00AO018 00EO01s

00A118 00E116

09A2¢|  ANO message box 4: Identifier/DLC 289 %2 | s ANO message box 8: Identifier/DLC 289
00A316 00E316

00A416 00E416

00A516 00E516

00AB16 00E616

00A716 00E716

00A81s 00E81s

00A916 ) 00E916 )

00AA CANO message box 4: Data field 289 00EATS CANO message box 8: Data field 289
00AB16 00EB1s

00AC1s 00EC1s

00AD16 00ED1s

00AE1s . O00EE1s .

00AF1e CANO message box 4: time stamp 289 00EF1e CANO message box 8: time stamp 289
00BO16 00FO016

00B116 00F 116

00B216 o 00F216 .

o083, | CANO message box 5: Identifier/DLC 289 ooF3r | CANO message box 9: Identifier/DLC 289
00B416 00F416

00BS16 00F516

00B61s 00F616

00B71s 00F716

00B81s 00F816

00B916 00F916 X

00BA® CANO message box 5: Data field 289 00FAe CANO message box 9: Data field 289
00BB1s 00FB16s

00BC1s 00FC1s

00BD16 00FD1s

00BE1s . 00FE1e .

008, | CANO message box 5: time stamp 289 oorrr | CANO message box 9: time stamp 289

Note: The blank areas are reserved and cannot be accessed by users.
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Quick Reference to Pages Classified by Address

Address Register Symbol Page Address Register Symbol Page
010016 014016
010116 014116
010216 . 014216
0103+ | CANO message box 10: Identifer/DLC 289 o143 | CANO message box 14: Identifier/DLC 289
010416 014416
010516 014516
010616 014616
010716 014716
010816 014816
2199 | CANO message box 10: Data field 289 | | """ | CANO message box 14: Data field 289
010B16 014B1s
010C16 014C16
010D16 014D1s
21222 CANO message box 10: time stamp 289 EEE;: CANO message box 14: time stamp 289
011016 015016
011116 015116
011216 i 015216
0113 | CANO message box 11: Identifier/DLC 289 o153, | CANO message box 15: Identifier/DLC 289
011416 015416
011516 015516
011616 015616
011716 015716
011816 015816
011916 . 015916
O11A CANO message box 11: Data field 289 o015a1 | CANO message box 15: Data field 289
011B16 015B16
011C1e 015C1e
011D16 015D16
011E1e . 015E16
o011k | CANO message box 11: time stamp 289 o15F | CANO message box 15: time stamp 289
012016 016016
012116 016116
012216 e 016216
01231 CANO message box 12: Identifier/DLC 289 o163 | CANO global mask register COGMR 291
012416 016416
012516 016516
012616 016616
012716 016716
012816 016816
012916 ] 01691 | CANO local mask A register COLMAR 291
012A0 CANO message box 12: Data field 289 016Am
012B16 016B16
012C1e 016C16
012D16 016D16
012E1s . 016E16
012+, | CANO message box 12: time stamp 289 o166+ | CANO local mask B register COLMBR 291
013016 017016
013116 017116
013216 . 017216
013310 CANO message box 13: Identifier/DLC 289 017316
013416 017416
013516 017516
013616 017616
013716 017716
013816 017816
013916 ) 017916
013Am CANO message box 13: Data field 289 01771
013B1s 017B16
013C1e 017C1s
013D16 017D1e
013E16 . 017E1s
013F 10 CANO message box 13: time stamp 289 017F1

Note: The blank areas are reserved and cannot be accessed by users.
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Quick Reference to Pages Classified by Address

Address Register Symbol | Page Address Register Symbol | Page
018016 024016
018116 024116
018216 024216 . .
018316 02431 | CANO acceptance filter support register| COAFS 299
018416 024416
018516 024516
018616 024616
024716
024816
024916
01B016 024A16
01B116 024C1s
01B21s 024D1s
01B31 | Flash memory control register 4 (Note 2)| FMR4 342 024E1s
01B416 024F1s
01BS+ | Flash memory control register 1 (Note 2)| FMR1 341 025016
01B616 025116
01B7+¢ | Flash memory control register 0 (Note 2)| FMRO 341 025216
01B816 025316
01B916 025416
01BA1s 025516
01BB1s 025616
01BC1s 025716
025816
025916
025A1 | Three-phase protect control register TPRC 139
02001 | CANO message control register 0 COMCTLO 292 025B16
020116 | CANO message control register 1 COMCTLA1 292 025C+s | On-chip oscillator control register ROCR 50
020216 | CANO message control register 2 COMCTL2 292 025D | Pin assignment control register PACR 177,326
020315 | CANO message control register 3 COMCTL3 292 025E16 | Peripheral clock select register PCLKR 52
020416 | CANO message control register 4 COMCTL4 292 025F1 | CANO clock select register CCLKR 53
020516 | CANO message control register 5 COMCTLS 292
02061 | CANO message control register 6 COMCTL6 292
0207:s | CANO message control register 7 COMCTL7 292
02081 | CANO message control register 8 COMCTL8 292
02091 | CANO message control register 9 COMCTL9 292
020A1s | CANO message control register 10 COMCTL10| 292
02081 | CANO message control register 11 COMCTL11 292

020C1s | CANO message control register 12 COMCTL12| 292
020D | CANO message control register 13 COMCTL13 292
020E+s | CANO message control register 14 COMCTL14 292

020F+s | CANO message control register 15 COMCTL15| 292
021016

02111 CANO control register COCTLR 293

021216 .

02131 CANO status register COSTR 294

021416 .

02151 CANO slot status register COSSTR 295

02161 ) ) 02E016 | I2CO data shift register S00 258
0217+ | CAN 0 interrupt control register COICR 296 02E1m

02181 ) 02E216 | [2CO address register S0D0 257
02191 CANO extended ID register COIDR 296 02E3+ | 12C0 control register 0 S1D0 259
021A16 . . . 02E4+ | [2CO clock control register S20 258
021B1s CANO configuration register COCONR 297 02E5+ | [2CO start/stop condition control registe] S2D0 263
021C1s | CANO receive error count register CORECR 298 0261 | 12C0 control register 1 S3D0 261
021D1s | CANO transmit error count register COTECR 298 02E7+6 | [2CO control register 2 S4D0 262
021E1s . . 02E8+ | 12C0 status register S10 260
021F1 | CANO time stamp register COTSR 299 02E91s

021016 02EA16

02FE1e 02FE1s

02FF16 02FF16

Note 1: The blank areas are reserved and cannot be accessed by users.
Note 2: This register is included in the flash memory version.
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Quick Reference to Pages Classified by Address

Address Register Symbol | Page Address Register Symbol | Page
0300 | Tp, WG register 0 G1TMO, G1IPO0| 146,147 034018

030118 034116

0302 | T\ WG register 1 GITM1, GIPOT| 146,147 08426 | Timer A1-1 register TA11 130
030318 034316

0304 | T\ WG register 2 G1TM2, GIPO2| 146,147 0344 | Timer A2-1 register TA21 130
030518 034518

0308t | Tn\, WG register 3 G1TM3, G1PO3| 146,147 0346% | Timer Ad-1 register TA41 130
030716 034715

030815 . 03481 | Three-phase PWM control register 0 INVCO 127
030916 ™, WG register 4 GITM4, G1PO4) 146,147 034915 | Three-phase PWM control register 1 INVC1 128
030A16 . 034As | Three-phase output buffer register 0 IDBO 129
qaomss | | WG register 5 GITMS, G1POS| 146147 | | \aspe | Three-phase output buffer register 1 | IDB1 129
030G+ T\, WG register 6 G1TM6, G1PO6 | 146,147 034Ca pe‘ad t|me timer (L 129
030D16 034D1s | Timer B2 interrupt occurrence frequency set counter| ICTB2 129
030E®s | T WG register 7 a7, GiPo7| 146,147 034E1s | Position-data-retain function contol register PDRF 137
030F 16 034F 16

03101 | WG control register 0 G1POCRO 146 035015

03111« | WG control register 1 G1POCR1 146 035115

031216 | WG control register 2 G1POCR2 146 035215

03131s_| WG control register 3 G1POCR3 146 035315

03141 | WG control register 4 G1POCR4 146 035415

03151 | WG control register 5 G1POCRS5 146 035515

03161 | WG control register 6 G1POCRG6 146 035615

03171s_| WG control register 7 G1POCR7 146 035715

031816 | TM control register 0 G1TMCRO 145 035815 | Port function control register PECR 139
031915 | TM control register 1 G1TMCR1 145 035915

031A1s | TM control register 2 G1TMCR2 145 035A16

03181 | TM control register 3 G1TMCR3 145 035B16

031c. | TM control register 4 G1TMCR4 145 035C16

031D | TM control register 5 G1TMCRS 145 035D1s

031E1 | TM control register 6 G1TMCR6 145 035E1s | Intermupt request cause select register 2 IFSR2A 77
031Fss | TM control register 7 G1TMCR? 145 035F1s | Interrupt request cause select register | IFSR 77,85
032016 | poce timer register G1BT 142 036015 | SI/O3 transmit/receive register S3TRR 218
032116 036116

032216 | Base timer control register 0 G1BCRO 142 036216 | SI/O3 control register S3C 218
032315 | Base timer control register 1 G1BCR1 143 036315 | SI/O3 bit rate generator S3BRG 218
03241s_| TM prescale register 6 G1TPR6 145 036415 | SI/O4 transmit/receive register S4TRR 218
032516 | TM prescale register 7 G1TPR7 145 036516

032616 | Function enable register G1FE 148 036615 | SI/04 control register S4C 218
032715 | Function select register G1FS 148 036715 | SI/O4 bit rate generator S4BRG 218
0328t | pase timer reset register G1BTRR 144 03681

032916 036916

032A15 | Divider register G1DV 143 036A16

032B16 036B16

032C16 036C16

032D16 036D16

032E16 036E16

032F1s 036F 16

03301s_| Interrupt request register G1IR 149 037016

03311 | Interrupt enable register 0 G1IEQ 150 03711

033215 | Interrupt enable register 1 G1IE1 150 037216

033316 037316

033416 037415 | UART2 special mode register 4 U2SMR4 179
033516 037515 | UART2 special mode register 3 U2SMR3 179
033616 037615 | UART2 special mode register 2 U2SMR2 178
033716 037716 | UART2 special mode register U2SMR 178
033816 03781 | UART2 transmit/receive mode register U2MR 175
033916 037916 | UART?2 bit rate generator U2BRG 174
033As0 037A1 UART2 transmit buffer register u2TB 174
033B16 037B16

033C16 037C16 | UART2 transmit/receive control register 0 U2C0 176
033D16 037D16 | UART2 transmit/receive control register 1 U2C1 177
033E:s | NMI digital debounce register NDDR 327 037E1s ) i

033Fs | P17 digital debounce register P17DDR 397 037Fs UART2 receive buffer register U2RB 174

Note : The blank areas are reserved and cannot be accessed by users.
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Quick Reference to Pages Classified by Address

Address Register Symbol Page Address Register Symbol Page
0380 | Gount start flag TABSR | ' M8 | | %% | AD register 0 ADO 226
03C116

038116_| Clock prescaler reset flag CPSRF 105,118| 03C21s .

03821s_| One-shot start flag ONSF 105 03C316 AID register 1 AD1 st
038316 _| Trigger select register TRGSR 105,132 03C41s .

038416 | Up-down flag UDF 104 03C516 AID register 2 AD2 st
S _ oo | AD register 3 AD3 226
038710 Timer AO register TAO 104 03CE .

03881 | . ] 0391 A/D register 4 AD4 226
03891 Timer A1 register TA1 104 03CA® .

03870 | . ] 03CB1s A/D register 5 AD5 226
038810 Timer A2 register TA2 104 03CCe .

038C1s | —. ] 03CD1s A/D register 6 AD6 226
03801 Timer A3 register TA3 104 03CEw .

038Ews | . ] 03CFs A/D register 7 AD7 226

Timer A4 register TA4 104

038F16 03D016

039016 | - ) 03D116

oaotse | Imer BO register T80 18 030215 | A/D trigger control register DTRGCON| 225
039216 | . 03D31s | A/D convert status register 0 ADSTATO 226
oaoae | Imer B1 register 81 18 03D4ss | A/D control register 2 ADCON2 | 224
039416 . . 03D516

oaose | | IMeT B2 register B2 18 03De1s | A/D control register 0 ADCONO | 224
03961 | Timer AO mode register TAOMR 103 03071 | A/D control register 1 ADCON1 224
0397+ | Timer A1 mode register TATMR 133 03D816

0398+ | Timer A2 mode register TA2MR 133 03D916

039915 | Timer A3 mode register TASMR 103 03DA16

039A1 | Timer A4 mode register TA4MR 133 03DB16

03981 | Timer BO mode register TBOMR 117 03DC16

039C+s | Timer B1 mode register TB1MR 117 03DD1s

039D+s | Timer B2 mode register TB2MR 133 03DE1s

039E+s | Timer B2 special mode register TB2SC 131 03DF1s

039F 16 03E01 | Port PO register PO 324
03A01 | UARTO transmit/receive mode register UOMR 175 03E11s | Port P1 register P1 324
03a11s | UARTO bit rate generator UOBRG 174 03E21s | Port PO direction register PD0O 323
03A216 . . 03E31 | Port P1 direction register PD1 323
03B UARTO transmit buffer register uoTB 174 03E4:0 | Port P2 register P2 324
03A41s | UARTO transmit/receive control register 0 uocCo 176 03E51s | Port P3 register P3 324
03A51s | UARTO transmit/receive control register 1 uUocC1 177 03E61s | Port P2 direction register PD2 323
03A6% | ARTO receive buffer register UORB 174 03E71 | Port P3 direction register PD3 323
03A716 03E816

03A81 | UART1 transmit/receive mode register U1IMR 175 03E91s

03A9 | UART1 bit rate generator U1BRG 174 03EA1s

03AA16 . . 03EB1s

03B UART1 transmit buffer register u1TB 174 03ECss | Port P6 register PG 304
03AC1s | UART1 transmit/receive control register 0 u1Co 176 03EDs | Port P7 register P7 324
03AD1s | UART1 transmit/receive control register 1 u1C1 177 03EE+s | Port P6 direction register PD6 323
03AE1s . . 03EF1 | Port P7 direction register PD7 323
03AF. UART1 receive buffer register U1RB 174 03F01s | Port P8 register Ps 304
03801 | UART transmit/receive control register 2 UCON 176 03F116 | Port P9 register P9 324
03B116 03F216 | Port P8 direction register PD8 323
03B216 03F316 | Port P9 direction register PD9 323
03B316 03F41s | Port P10 register P10 324
03B416 . 03F516

03B | R SNOOP address register CRCSAR | 314 03F61s | Port P10 direction register PD10 323
03861 | CRC mode register CRCMR 314 03F716

03B716 03F816

038815 | DMAO request cause select register DMOSL 93 03F916

03B916 03FA16

03BA1s | DMA1 request cause select register DM1SL 94 03FBi6

03BB1s 03FCs | Pull-up control register 0 PURO 325
03BCi16 . 03FD | Pull-up control register 1 PUR1 325
03BD1s CRC data register CRCD 314 03FEss | Pull-up control register 2 PUR2 325
03BEw | CRC input register CRCIN 314 03FF1s | Port control register PCR 326
03BF1s
Note : The blank areas are reserved and cannot be accessed by users.
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ENESAS

M16C/29 Group
SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

1. Overview

1.1 Features

The M16C/29 Group of single-chip control MCU incorporates the M16C/60 series CPU core, employing the
high-performance silicon gate CMOS technology and sophisticated instructions for a high level of effi-
ciency. The M16C/29 Group is housed in 64-pin and 80-pin plastic molded LQFP packages. These single-
chip MCUs operate using sophisticated instructions featuring a high level of instruction efficiency. This
MCU is capable of executing instructions at high speed and it has one CAN module, makes it suitable for
control of cars and LAN system of FA. In addition, the CPU core boasts a multiplier and DMAC for high-
speed processing to make adequate for office automation, communication devices, and other high-speed
processing applications.

1.1.1 Applications

Automotive body, car audio, LAN system of FA, etc.

Rev. 1.12 Mar.30, 2007 page 1 of 458 RENESAS
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M16C/29 Group

1. Overview

1.1.2 Specifications
Table 1.1 lists performance overview of M16C/29 Group 80-pin package.
Table 1.2 lists performance overview of M16C/29 Group 64-pin package.

Table 1.1 Performance Overview of M16C/29 Group (T-ver./\V-ver.) (80-Pin Package)

ltem Performance
CPU Number of basic instructions 91 instructions
Shortest instruction 50 ns (f(BCLK) = 20MHz, Vcc=3.0t0 5.5V)  (Normal-ver./T-ver.)
excution time 100 ns(f(BCLK) = 10MHz, Vcc=2.7t05.5V)  (Normal-ver.)
50 ns (f(BCLK) = 20MHz, Vcc=4.2t0 5.5V, -40 to 105°C)  (V-ver.)
62.5 ns (f(BCLK) = 16MHz, Vcc=4.2t0 5.5V, -40 t0 125°C)  (V-ver.)
Operation mode Single chip mode
Address space 1 Mbyte
Memory capacity ROM/RAM: See Tables 1.3to 1.5
Peripheral | Port Input/Output: 71 lines
Function |Multifunction timer TimerA:16 bits x 5 channels, TimerB:16 bits x 3 channels
Three-phase Motor Control Timer
TimerS (Input Capture/Output Compare):
16 bit base timer x 1 channel (Input/Output x 8 channels)
Serial /0O 2 channels (UART, clock synchronous serial 1/0)
1 channel (UART, clock synchronous serial 1/0, 12C bus, or [Ebus(!))
2 channels (Clock synchronous serial I/O)
1 channel (Multi- master 12C bus)
A/D converter 10 bits x 27 channels
DMAC 2 channels
CRC calculation circuit 2 polynomial (CRC-CCITT and CRC-16) with MSB/LSB selectable
CAN module 1 channel, supporting CAN 2.0B specification
Watchdog timer 15 bits x 1 channel (with prescaler)
Interrupt 29 internal and 8 external sources, 4 software sources,
interrupt priority level: 7
Clock generation circuit 4 circuits
* Main clock I:'(These circuits contain a built-in feedback
* Sub-clock resistor)
+ On-chip oscillator(main-clock oscillation stop detect function)
* PLL frequency synthesizer
Oscillation stop detect Function | Main clock oscillation stop, re-oscillation detect function
Voltage detection circuit Available (Normal-ver.) / Not available (T-ver., V-ver.)
Electrical | Power supply voltage Vcec =3.0to0 5.5V (f(BCLK) = 20 MHz) (Normal-ver.)
Charact- Vce =2.7 to 5.5V (f(BCLK) = 10 MHz)
eristics Vcc=3.0t0 5.5V (T-ver.)
Vcc=4.2t05.5V (V-ver.)
Power consumption 18 mA (Vcc =5V, f(BCLK) = 20 MHz)
25 pA (f(Xew) = 32 kHz on RAM)
3 HA (Vcc =5V, f(Xen) = 32 kHz, in wait mode)
0.8 pA (Vcc =5V, in stop mode)
Flash Program/erase supply voltage 2.7t05.5V (Normal-ver.), 3.0 to 5.5V (T-ver.),4.2t05.5V (V-ver.)
memory | Program and erase endurance 100 times (all space) or 1,000 times (blocks 0 to 5)/
10,000 times (blocks A and B(?))
Operating ambient temperature -20 to 85°C/-40 to 85°C(4) (Normal-ver.)
-40 to 85°C (T-ver.), -40 to 125°C (V-ver.)
Package 80-pin plastic mold LQFP
NOTES:

1. IEBus is a trademark of NEC Electronics Corporation.
2. Refer to Table 1.6 to Table 1.8 Product code.
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M16C/29 Group

1. Overview

Table 1.2 Performance Overview of M16C/29 Group (64-Pin Package)

Item

Performance

CPU

Number of basic instructions

91 instructions

Shortest instruction
excution time

50 ns (f(BCLK) = 20MHz, Vcc=3.0t05.5V)  (Normal-ver./T-ver.)
100 ns(f(BCLK) = 10MHz, Vcc=2.7t05.5V)  (Normal-ver.)

50 ns (f(BCLK) = 20MHz, Vcc=4.2t0 5.5V, -40 to 105°C)  (V-ver.)
62.5 ns (f(BCLK) = 16MHz, Vcc=4.2t0 5.5V, -40 to 125°C)  (V-ver.)

Operation mode

Single chip mode

Address space

1 Mbytes

Memory capacity ROM/RAM: See Tables 1.3to 1.5
Peripheral Port Input/Output: 55 lines
function |Multifunction timer TimerA:16 bits x 5 channels, TimerB:16 bits x 3 channels
Three-phase Motor Control Timer
TimerS (Input Capture/Output Compare):
16bit base timer x 1 channel (Input/Output x 8 channels )
Serial /0 2 channels (UART, clock synchronous serial 1/0)

1 channel (UART, clock synchronous serial I/0, 12C bus, or [Ebus("))
1 channel (Clock synchronous serial 1/0)
1 channel (Multi-master 12C bus)

A/D converter

10 bits x 16 channels

DMAC 2 channels

CRC calculation circuit 2 polynomial (CRC-CCITT and CRC-16) with MSB/LSB selectable
CAN module 1 channel, supporting CAN 2.0B specification

Watchdog timer 15 bits x 1 channel (with prescaler)

Interrupt 28 internal and 8 external sources, 4 software sources,

interrupt priority level: 7

Clock generation circuit

4 circuits

* Main clock I:l(These circuits contain a built-in feedback

« Sub-clock presistor)

+ On-chip oscillator(main-clock oscillation stop detect function)
* PLL frequency synthesizer

Oscillation stop detect function

Main clock oscillation stop, re-oscillation detect function

Voltage detection circuit

Available (Normal-ver.) / Not available (T-ver., V-ver.)

Electrical |Power supply voltage Vce =3.0to 5.5V (f(BCLK) = 20 MHz) (Normal-ver.)
Charact- Vce=2.7t0 5.5V (f(BCLK) = 10 MHz)
eristics Vcc=3.0to 5.5V (T-ver.)
Vcc=4.2t05.5V (V-ver.)
Power consumption 18 mA (Vcc =5V, f(BCLK) = 20 MHz)
25 pA (f(Xew) = 32 kHz on RAM)
3 pA (Vcc =5V, f(Xen) = 32 kHz, in wait mode)
0.8 pA (Vcc =5V, in stop mode)
Flash Program/erase supply voltage 2.7t05.5V (Normal-ver.), 3.0t0 5.5V (T-ver.),4.2105.5V (V-ver.)
memory |Program and erase endurance 100 times (all space) or 1,000 times (blocks 0 to 5)/

10,000 times (blocks A and B(?))

Operating ambient temperature

-20 to 85°C/-40 to 85°C(?) (Normal-ver.)

-40 to 85°C (T-ver.), -40 to 125°C (V-ver.)

Package

64-pin plastic mold LQFP

NOTES:

1. IEBus is a trademark of NEC Electronics Corporation.
2. Refer to Table 1.6 to Table 1.8 Product code.
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M16C/29 Group

1. Overview
1.2 Block Diagram
Figure 1.1 is a block diagram of the M16C/29 Group, 80-pin package.
% 8 A 8 8 % 8
Y
I/O Ports Port PO [ Port P1 | Port P2 Port P3
g
| | Internal Peripheral Functions %41\—70
o
Timer (16 bits) UART/clock synchronous SI/O System clock generator —
) (8 bits x 3 channels)
Output (Timer A) : 5 XIN-XOUT T
Input (Timer B) : 3 Clock synchronous SI/O XCIN-XCouT S |l
(8 bits x 2 channels) On-chip oscillator Rv) ®
3-phase PWM PLL frequency synthesizer ~ |
Multi-master 12C bus —
Timer S ]
( Input capture/ ) CAN module CRC calculation circuit S
Output compare (1 channel) (CCITT, CRC-16) S -
Time measurement : 8 channels g ©
| Waveform generating : 8 channels M16C/60 Series CPU Core Memory —
A/D converter ROH | ROL [ SB | ROM(1) Y
(10 bits x 27 channels) R1H | RiL UspP 3 [
R2 5] ~
R3 ISP " 3
INTB RAM —
Watchdog timer A0 5C —
(15 bits) A [ pPC ] o |
FB [ FLG | S |
DMAC Multiplier 3 [¢9)
(2 channels) o
NOTES:
1. The ROM capacity varies depending on each product.
2. The RAM capacity varies depending on each product.

Figure 1.1 M16C/29 Group, 80-Pin Block Diagram
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M16C/29 Group

1. Overview
Figure 1.2 is a block diagram of the M16C/29 Group, 64-pin package.
A 4 A 3 A 8 % 4
- - - - - - v - - -
Y Y Y
I/0 Ports |P_ortW| |P_ort P1 |P_ortW| Port P3
g
I'| Internal Peripheral Functions %41*»
o
o
Timer (16 bits) UART/Clock synchronous SI/O System clock generator —
) ) (8 bits x 3 channels) XIN-XOUT ]
Output (Timer A)_' 5 Clock synchronous SI/O XCIN-XCOUT S
Input (Timer B) : 3 (8 bits x 1 channel) On-chip oscillator R S
; PLL fi thesi
3-phase PWM Multi-master 12C bus requency synthesizer 3 ®
CAN module CRC calculation circuit —
Timer S | (1 channel) (CRC-CCITT, CRC16)
( Input capture/ ) ;;U
Output compare : e Bl B
Time measurement : 8 channels M16C/60 Series CPU Core Memory 8 ®
| Waveform generating : 8 channels —
ROH SB RoM ]
A/D converter R1H I E?t l | :DU
(10 bits x 16 channels) Ro usk S |
- RAME) as ~
e
Watchdog timer AQ —
(15 bits) A < |
F8 L_fe | Multiplier S |l
DMAC i -
(2 channels) 3
NOTES:
1. The ROM capacity varies depending on each product.
2. The RAM capacity varies depending on each product.

Figure 1.2 M16C/29 Group, 64-Pin Block Diagram
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M16C/29 Group 1. Overview

1.3 Product List
Tables 1.3 to 1.5 list the M16C/29 Group products and Figure 1.3 shows the type numbers, memory sizes
and packages. Tables 1.6 to 1.8 list the product code of flash memory version for M16C/29 Group. Figure
1.4 to Figure 1.6 show the marking diagram of flash memory version for M16C/29 Group.

Table 1.3 Product List (1) -Normal Version As of March, 2007

ROM RAM Product
Type Number Capacity Capacity Package Type Remarks Code

M30290FAHP 9K+ 4K 8 K

PLQP008OKB-A (80P6Q-A)
M30290FCHP 128 K+ 4K 12 K Flash U3, US,
M30291FAHP 9% K+4K 8 K Memory u7, u9

PLQP0064KB-A (64P6Q-A)
M30291FCHP 128 K+ 4 K 12 K
M30290M8-XXXHP 64 K 4K
M30290MA-XXXHP 96 K 8 K PLQP008OKB-A (80P6Q-A)
M30290MC-XXXHP 128 K 12 K Mask U3 Us
M30291M8-XXXHP 64 K 4K ROM '
M30291MA-XXXHP 96 K 8 K PLQP0064KB-A (64P6Q-A)
M30291MC-XXXHP 128 K 12 K

Table 1.4 Product List (2) -T Version

As of March, 2007

REJ09B0101-0112

www.DataSheetdU.com

ROM RAM Product
Type Number Capacity Capacity Package Type Remarks Code
M30290FATHP 9% K+4K 8 K
PLQP008OKB-A (80P6Q-A)
M30290FCTHP 128K+ 4 K 12 K Flash U3, Us,
M30291FATHP 9% K+4K 8 K Memory U7, u9
PLQP0064KB-A (64P6Q-A)
M30291FCTHP 128K+ 4 K 12 K
M30290M8T-XXXHP 64 K 4K
M30290MAT-XXXHP 96 K 8 K PLQP008OKB-A (80P6Q-A)
M30290MCT-XXXHP 128 K 12 K Mask o
M30291M8T-XXXHP 64 K 4K ROM
M30291MAT-XXXHP 96 K 8 K PLQP0064KB-A (64P6Q-A)
M30291MCT-XXXHP 128 K 12 K
Rev. 1.12 Mar.30, 2007 page 6 of 458 RENESAS




M16C/29 Group 1. Overview

Table 1.5 Product List (3) -V Version As of March, 2007
ROM RAM Product
Type Number Capacity Capacity Package Type Remarks Code
M30290FAVHP 96 K + 4 K 8 K
PLQPO0080KB-A (80P6Q-A)
M30290FCVHP 128 K+ 4K 12 K Flash U3, US,
M30291FAVHP 9% K +4K 8 K Memory U7, U9
PLQP0064KB-A (64P6Q-A)
M30291FCVHP 128 K+ 4K 12 K
M30290M8V-XXXHP 64 K 4K
M30290MAV-XXXHP 96 K 8 K PLQPO080KB-A (80P6Q-A)
M30290MCV-XXXHP 128 K 12 K Mask 0
M30291M8V-XXXHP 64 K 4K ROM
M30291MAV-XXXHP 96 K 8 K PLQP0064KB-A (64P6Q-A)
M30291MCV-XXXHP 128 K 12 K
Rev. 1.12 Mar.30, 2007 page 7 of 458 RENESAS
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M16C/29 Group

1. Overview

Type No. M3029

See Tables 1.6 and 1.9 for Normal-ver., Tables 1.7
and 1.10 for T-ver., and Tables 1.8 and 1.11 for V-ver..

Package type:
HP = Package PLQP0080KB-A (80P6Q-A)
Package PLQP0064KB-A (64P6Q-A)

Version
Blank: Normal-version
T: T-version
V: V-version

ROM capacity /RAM capacity:
8: (64 K) bytes/4 K bytes
A: (96 K+4 K) bytes()/8 K bytes
C: (128 K+4 K) bytes(/12 K bytes

NOTE:
1. "+4 K bytes" is needed only in flash memory version.

Memory type:
M: Mask ROM version
F: Flash memory version

Pin count
0: 80-pin package
1: 64-pin package

M16C/29 Group
M16C Family
Figure 1.3 Type No., Memory Size, and Package
Rev. 1.12 Mar.30, 2007 page 8 of 458 RENESAS
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M16C/29 Group

1. Overview

Table 1.6 Product Codes of Flash Memory Version

-M16C/29 Group, Normal-ver.

Internal ROM Internal ROM
(User Program Space: Blocks 0 to 5) | (Data Space: Blocks A and B) . )
Product Package Operating Ambient
Code 9 Program Program Temperature Temperature
and Erase Temperature Range and Erase
Range
Endurance Endurance
u3 -40 to 85°C
100 100 0 to 60°C
us -20 to 85°C
Lead-free 0 to 60°C
u7 -40 to 85°C -40 to 85°C
1,000 10,000
U9 -20 to 85°C -20 to 85°C

Table 1.7 Product Codes of Flash Memory Version

-M16C/29 Group, T-ver.

Internal ROM Internal ROM
(User Program Space: Blocks 0 to 5) | (Data Space: Blocks A and B) ) )
Product Package Operating Ambient
Code 9 Program Program Temperature Temperature
and Erase Temperature Range and Erase R
ange
Endurance Endurance
(UK] 100 100
Lead-free 0 to 60°C -40 to 85°C -40 to 85°C
u7 1,000 10,000
Table 1.8 Product Codes of Flash Memory Version -M16C/29 Group, V-ver.
Internal ROM Internal ROM
(User Program Space: Blocks 0 to 5) (Data Space: Blocks A and B) Operating
Product .
Code Package Program Program Temperature Ambient
and Erase Temperature Range and Erase P Temperature
Range
Endurance Endurance
U3 100 100
Lead-free 0 to 60°C -40 to 125°C -40 to 125°C
u7 1,000 10,000

Table 1.9 Product Codes of Mask ROM Version

Product Package Operating Ambient
Code 9 Temperature
u3 -40 to 85°C
Lead-free
us -20 to 85°C

Table 1.10 Product Code

of Mask ROM Version

Product Package Operating Ambient
Code 9 Temperature
uo Lead-free -40 to 85°C

Table 1.11 Product Code

of Mask ROM Version

Product Package Operating Ambient
Code 9 Temperature
uo Lead-free -40 to 125°C

-M16C/29 Group, Normal-ver.

-M16C/29 Group, T-ver.

-M16C/29 Group, V-ver.

Rev. 1.12 Mar.30, 2007
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M16C/29 Group

1. Overview

(1) Flash Memory Version, PLQP0O080KB-A (80P6Q-A), Normal-ver.

M16C
M30290FAHP Product Name: indicates M30290FAHP
A U3 ——— Chip Version and Product Code:
A: indicates chip version
XXXXXXX The first edition is shown to be blank and continues with A and B.
O U3: indicates product code (see Table 1.6)

Date Code (7 digits): indicates manufacturing management code

(2) Flash Memory Version, PLQP0064KB-A (64P6Q-A), Normal-ver.

30291FA Product Name: indicates M30291FAHP
A U3|— Chip Version and Product Code:
KXXXXXX A: indicates chip version

The first edition is shown to be blank and continues with A and B.
U3: indicates product code (see Table 1.6)
Date Code (7 digits): indicates manufacturing management code

©)

L

Figure 1.4 Marking Diagrams of Flash Memory Version - M16C/29 Group Normal-ver. (Top View)

(1) Flash Memory Version, PLQPO080KB-A (80P6Q-A), T-ver.

M16C
M30290FATHP Product Name : indicates M30290FATHP
AU3|I— Chip Version and Product Code:
A : indicates chip version
KXRRXXXK The first edition is shown to be blank and continues with A and B.
@ U3 : indicates product code (see Table 1.7)

Date Code (7 digits) : indicates manufacturing management code

(2) Flash Memory Version, PLQP0064KB-A (64P6Q-A), T-ver.

A U3 |— Chip Version and Product Code:
M30291FATHP A: indicatgs chip_ \./ers_ion - .
XXXXXXX The first edition is shown to be blank and continues with A and B.

U3 : indicates product code (see Table 1.7)
Product Name : indicates M30291FATHP
Date Code (7 digits) : indicates manufacturing management code

o

1

Figure 1.5 Marking Diagrams of Flash Memory Version - M16C/29 Group T-ver. (Top View)
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M16C/29 Group 1. Overview

(1) Flash Memory Version, PLQPO080KB-A (80P6Q-A), V-ver.

M16C
M30290FAVHP Product Name: indicates M30290FAVHP
AU3|I— Chip Version and Product Code:
A: indicates chip version
KXRRXXK The first edition is shown to be blank and continues with A and B.
o U3: indicates product code (see Table 1.8)

Date Code (7 digits): indicates manufacturing management code

(2) Flash Memory Version, PLQP0064KB-A (64P6Q-A), V-ver.

A U3|— Chip Version and Product Code:
M30291FAVHP A: indicates Chip version
The first edition is shown to be blank and continues with A and B.
XRXXXXK U3: indicates product code (see Table 1.8)
O Product Name: indicates M30291FAVHP

Date Code (7 digits): indicates manufacturing management code

Figure 1.6 Marking Diagrams of Flash Memory Version - M16C/29 Group V-ver. (Top View)

(1) Mask ROM Version, PLQP0080KB-A (80P6Q-A), Normal-ver.

M16C ,— Type No. M30290MAHP
M30290MA-
XXXHP A U5 f—— chip version and product code
XXXXXXX XXX : ROM No.
O A : Chip version and product code(1)
The first edition is shown to be blank and continues with A, B and C.

U5 : Product code. (Table 1.9)

Date code seven digits
Manufacturing management code

(2) Mask ROM Version, PLQP0064-KB-A (64P6Q-A), Normal-ver.

XXXXXXX _l_ Date code seven digits

Manufacturing management code

M30291MA- —— Type No. M30291MAHP
XXXHP A UsF— Chip version and product code
O XXX: ROM No.

A : Chip version and product code(1)
The first edition is shown to be blank and continues with A, B and C.
U5 : Product code. (Table 1.9)

Figure 1.7 Marking Diagrams of Mask ROM Version - M16C/29 Group Normal-ver. (Top View)
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M16C/29 Group 1. Overview

1.4 Pin Assignments
Figures 1.7 and 1.8 show the pin assignments (top view).
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P0s/ANOs ¢ [61] Yé0] ~=» P63/TxDo
POs/ANOs e [62] O [39] e P30/CLK3
P04/ANOs e [63] [38] ~e- P31/SIN3
PO3/ANOs - [64] [37] <> p3y50UTs
P02/ANO2 &= [65] [36] < p3;
- 35| -
POI/ANO1 sl M16C/29 Group (M16C/29) &l P34
PO0/ANOo ~&-» [67] [34] <> p3s
P107/AN7/K3 ~-»= [68 33] = p3;
P106/AN6/Kl2 ~a— [69] [32] > p3;
P105/ANs/KI1 -3 [70} [31] e~ ppy/CTS1/RTS1/CTS0/CLKS!
P104/AN4/Klo 3= [71] PLQPO080KB-A [30] < pgs/cLKs
P103/ANs e [7] [20] - pgg/RxD1
P102/AN2 = [73] (80P6Q'A) [28] - pg;TxD1
P101/AN1 ~e»— [74] t . [27] <4 P70/TXD2/SDA2/TAOCUT/CTS1/RTS1/CTS0/CLKS
Avss —»= [75] ( op VleW) [26] e~ p71/RXD2/SCL2/TAON/CLK1
P100/ANo a3 |76 [25] 4 P7,/CLK2/TA10UT/V/RXD1
VREF —# [24] < P73/CTS2/RTS2/TA1INNV/TXD1
AVcc — 23] <= o7, maouTw
P97/AN27/SIN4 -3 O O [22] < p75TANWY
P96/AN26/SOUT4 ~a-a= [80] J21] - p7eTAZOUT
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NOTE:
1.Set bits PACR2 to PACRO in the PACR register to "0112" before
signals are input or output to individual pins after reset. When the
PACR register is not set, signals are not input or output for some

Figure 1.8 Pin Assignment (Top View) of 80-Pin Package
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M16C/29 Group

1. Overview

Table 1.12 Pin Characteristics for 80-Pin Package

Eg‘_ C‘;}:]m' Port '”tl‘i'i:l“pt Timer Pin | Timer S Pin UART/CAN Pin “l’i‘(’:'ttﬂ"'sa;‘tiir Analog Pin
1 P9s CLK4 AN25
2 P93 CTX AN24
3 P92 TB2IN CRX AN32
4 P91 TB1IN AN31
5 |CLKout |[P90 TBoIN AN30
6 |CNVss
7 |XcIN P87
8 |Xcout P86
9 |RESET
10 [Xout
11 |Vss
12 |XIN
13 |Vcc
14 P85 |NMI SD
15 P84 |[INT2 zZP
16 P83 |INT1
17 P82 |INTo
18 P81 TA4N /U
19 P8o TA40uT / U
20 P77 TA3IN
21 P76 TA30UT
22 P75 TA2IN /| W
23 P74 TA2ouT / W
24 P73 TAIN/V CTS2/RTS2/ TXD1
25 P72 TA1oUT/ V CLK2 / RxD1
26 P71 TAOIN RxD2 / SCL2 / CLK1

TxD2/SDA2/ RTS1/

27 P70 TAoouT CTS1/CTSo/ CLKS1
28 P67 TxD1
29 P66 RxD1
30 P65 CLK1

RTS1/CTS1/CTSo/

31 P64 CLKS1
32 P37
33 P36
34 P3s
35 P34
36 P33
37 P32 SouTs
38 P31 SIN3
39 P30 CLK3
40 P63 TxDo
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M16C/29 Group

1. Overview

Table 1.12 Pin Characteristics for 80-Pin Package (continued)

Eic’: C‘;,r;:m Port '”tﬁriL“pt Timer Pin Timer S Pin UART/CAN Pin “{l‘é”t?::ﬁr Analog Pin
41 P62 RxDo
42 P61 CLKo
43 P60 RTSo/ CTSo
44 P27 OUTC17 / INPC17
45 P26 OUTC16/ INPC16
46 P25 OUTC15/ INPC15
47 P24 OUTC14 / INPC14
48 P23 OUTC13/ INPC13
49 P22 OUTC12/ INPC12
50 P21 OUTC11/ INPC11 SCLmm
51 P20 OUTC10/ INPC10 SDAMM
52 P17 |INTs IDU INPC17
53 P16 [INT4 IDW
54 P15 |INT3 IDV 'ADTRG
55 P14
56 P13 AN23
57 P12 AN22
58 P11 AN21
59 P10 AN20
60 PO7 ANO7
61 P06 ANOs6
62 P05 ANO5
63 P04 ANO4
64 P03 ANO3
65 P02 ANO2
66 P01 ANO1
67 P00 ANOo
68 P107 |KI3 AN7
69 P106 |KI2 ANs
70 P10s5 |KI1 AN5
71 P104 |Klo AN4
72 P103 AN3
73 P102 AN2
74 P101 AN+
75|AVss
76 P100 ANo
77| VREF
78| AVcc
79 P97 SIN4 AN27
80 P9 SouT4 AN26
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M16C/29 Group 1. Overview

NPC10/SDAMM
NPC11/SCLMM

NPC12
NPC13
NPC14
NPC1s

/CTSo/RTSo

/INT3/ADTRG/IDV

/INT4/IDW

35 | +—> P61/CLKo
34 | <> P62/RxDo
33 | " P63/TxDo

37 [ <> p27/0UTC17/INPC17

[ 36]«— péo

45 [ +<—> P17/INTs/INPC17/IDU
38 | +—> P26/OUTC16/INPC16

| 48] «—> P03/ANO3

[ 44] +— pogouTClOl
[43] «— p2souTC1Y/
[ 42] «— p2sj0UTC12/
[41] < P2s/0UTC1Y/
[ 40 ] «—> P24/0UTC4/
| 39] «— P2s/0UTCHs/

[47] <— p1s
[46] «— P1s

' \
PO2/ANO2 +—> a9 [ 32] > paycLks
PO1/ANO1 | 50 E > P34/SiN3
PO0/ANQo +—> [ 51 [ 30] «— pausours
P107/AN7/KE<—’ 52 [20] «—> pg3,
P106/ANG/Kl2 +—> (53 M16C/29 Group (M16C/29) [z8] +— pe.icTsirTsiCTSOCLKS!
P10s/ANs/Kl1 +—> [ 54 [27] «— pesicLks
P104/AN4/Klo +—* [ 55 [26] «— pee/RuD:
P103/ANs +—> [ 56 PLQP0064KB A [ 25] «— porTxDs
P102/AN2 +—>[ 57 [ 24] «— P70/TxD2/SDAZITAOOUTRTST/CTS/CTSOICLKS
P101/AN1 +—>[ 58 (64P6Q-A) [ 23] <> p7y/RxD2/SCLATAONICLKA
Avss —»[ 59 (top view) [ 22] «—> p72/CLKaTATOUTIVRYD1
P100/ANo +—*| 60 21| «—> p73/CTS2RTS2ATATINN/TXD1
vrer —»[ 61 20| <—> p74TA20UTIW
AVec —»[ 62 19| «—> p75TA2N/W
P93/AN24/CTX +—>[ 63 O 18| > p7e/TA30UT
P92/AN32/TB2IN/CRX +—>| 64 [17] «— promasn
\_ J
R B E B EIE|EIEIEIE]E
z 5 9 zZE|-E @9 zZ 9|2 Q|- 2D D
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E X Z X Qlw X =SE3S3 30
S0 0% X|x zZlz s o 3
[ = o @ s oo <
z 2 b ® & o £
23 ¢ L]
S E o
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o
NOTES:

1.Set bits PACR2 to PACRO in the PACR register to "0102" before
signals are input or output to individual pins after reset. When the
PACR register is not set, signals are not input or output for some

Figure 1.9 Pin Assignment (Top View) of 64-Pin Package
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M16C/29 Group 1. Overview

Table 1.13 Pin Characteristics for 64-Pin Package

Z‘g C?;;;m' Port '“t‘;riL”pt Timer Pin Timer S Pin UART/CAN Pin ':’z'g't;::‘“l;t;r Analog Pin
1 P91 TB1IN AN31
2 |CLKout |P9 TBoIN AN30
3 |CNVss
4 |XciN P87
5 XcouTt P86
6 |RESET
7 Xout
8 |Vss
9 |[XIN
10 |Vcc
11 P85 |NMI sSD
12 P84 |INT2 zZpP
13 P83 |INT1
14 P82 |INTo
15 P81 TA4N /U
16 P8o TA40uUT /U
17 P77 TA3IN
18 P76 TA30uT
19 P75 TA2N /| W
20 P74 TA20uT / W
21 P73 TAIN/ V CTS2/RTS2/ TxD1
22 P72 TA10UT/ V CLK2 / RxD1
23 P71 TAOIN RxD2 / SCL2 / CLK1

TxD2/ SDA2 / RTS1/

24 P70 TAoouT CTS1/CTSo / CLKSH
25 P67 TxD1
26 P66 RxD1
27 P65 CLK1

RTS1/CTS1/ CTSo/

28 P64 CLKS1
29 P33
30 P32 SouTs
31 P31 SIN3
32 P30 CLK3
33 P63 TxDo
34 P62 RxDo
35 P61 CLKo
36 P60 RTSo0/CTSo
37 P27 OUTC17/ INPC17
38 P26 OUTC16 / INPC16
39 P25 OUTC15/ INPC15
40 P24 OUTC14 / INPC14
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M16C/29 Group 1. Overview

Table 1.13 Pin Characteristics for 64-Pin Package (continued)

Zi?. C‘;‘igo' Port '”t‘;,rizupt Timer Pin Timer S Pin UART/CAN Pin '\I’l‘(‘:"it;[]"sa;tiir Analog Pin

41 P23 OUTC13/ INPC13

42 P22 OUTC12/ INPC12

43 P21 OUTC11 / INPC11 SCLMM

44 P20 OUTC1o/ INPC10 SDAMM

45 P17 |INTs IDU INPC17

46 P16 |[INT4 IDW

47 P15 |INT3 IDV ‘ADTRG

48 P03 ANO3

49 P02 ANO2

50 P01 ANO1

51 P00 ANOo

52 P107 |Ki3 AN7

53 P106 |KI2 AN6

54 P105 |KI1 ANs

55 P104 |Klo AN4

56 P103 AN3

57 P102 AN2

58 P101 AN

59| AVss

60 P100 ANo

61| VREF

62| AVcc

63 P93 CTX AN24

64 P92 TB2IN CRX AN32
Rev. 1.12 Mar.30, 2007  page 17 of 458 XENESAS
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M16C/29 Group

1. Overview

1.5 Pin Description
Table 1.14 Pin Description (64-pin and 80-pin packages)

Classification Symbol 1/10 Type Function
Power supply | Vcc, Vss | Apply 0V to the Vss pin. Apply following voltage to the Vcc pin.
2.7t0 5.5V (Normal), 3.0 to 5.5V (T-ver.), 4.2 t0 5.5V (V-ver.)
Analog power | AVcc | Supplies power to the A/D converter. Connect the AVcc pin to Vcc and
supply AVss the AVss pin to Vss
Reset input RESET | The microcomputer is in a reset state when "L" is applied to the RESET pin
CNVss CNVss | Connect the CNVss pin to Vss
Main clock XIN | I/O pins for the main clock oscillation circuit. Connect a ceramic resonator
input or crystal oscillator between XIN and XouT. To apply external clock, apply
Main clock XouT 0 it to XIN and leave XouT open. If XIN is not used (for external oscillator or
output external clock) connect XIN pin to Vcc and leave XouT open
Sub clock input | XCIN | I/0O pins for the sub clock oscillation circuit. Connect a crystal oscillator
Sub clock output | XcouT (0] between XCIN and XcouTt
Clock output CLKouTt (6] Outputs the clock having the same frequency as f1, f8, 32, or fC
INT interrupt | INTO to INT5 I Input pins for the INT interrupt. INT2 can be used for Timer A Z-phase
input function
NMI interrupt | NMI I Input pin for the NMI interrupt. NMI cannot be used as 1/O port while the three-
input phase motor control is enabled. Apply a stable "H" to NMI after setting it's
direction register to "0" when the three-phase motor control is enabled
Key input interrupt | Klo to KI3 I Input pins for the key input interrupt
Timer A TAOOUT to 110 I/O pins for the timer AO to A4
TA4ouT
TAOIN to | Input pins for the timer AO to A4
TA4IN
ZP | Input pin for Z-phase
Timer B TBOIN to | Input pins for the timer BO to B2
TB2IN
Three-phase | U, U,V,V, 0 Output pins for the three-phase motor control timer
motor control | W, W
timer output IDU, IDW, 110 Input and output pins for the three-phase motor control timer
IDV, SD
Serial 1/0 CTS0to CTS2 I Input pins for data transmission control
RTS0 to RTS2 0 Output pins for data reception control
CLKO to CLK3 110 Inputs and outputs the transfer clock
RxDO0 to RxD2 | Inputs serial data
SIN3 | Inputs serial data
TxDO0 to TxD2 (0] Outputs serial data
SouT3 (0] Outputs serial data
CLKS1 (0] Output pin for transfer clock
I2C bus Mode | SDA2 1/0 Inputs and outputs serial data
SCL2 Inputs and outputs the transfer clock
Multi-master SDAMM 110 Inputs and outputs serial data
12C bus SCLmm Inputs and outputs the transfer clock
Reference VREF | Applies reference voltage to the A/D converter
voltage input
A/D converter | ANo to AN7 | Analog input pins for the A/D converter
ANOo to ANO3
AN24
AN30 to AN32
ADTRG I Input pin for an external A/D trigger
I: Input O: Output I/O: Input and output
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M16C/29 Group 1. Overview

Table 1.14 Pin Description (64-pin and 80-pin packages) (Continued)

Classification Symbol 1/0 Type Function

Timer S INPC10 to INPC17 | Input pins for the time measurement function
OUTC10to OUTC17 o Output pins for the waveform generating function

CAN CRX | Input pin for the CAN communication function
CTX (0] Output pin for the CAN communication function

1/0 Ports POo to P03 1/0 CMOS 1/O ports which have a direction register determines an individual
P15 to P17 pin is used as an input port or an output port. A pull-up resistor is select-
P20 to P27 able for every 4 input ports.
P30 to P33
P60 to P67
P70 to P77
P8o to P87
P9o to P93
P100 to P107

I: Input O: Output I/0: Input and output
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M16C/29 Group

1. Overview

Table 1.14 Pin Description (80-pin packages only) (Continued)

Classification Symbol I/0 Type Function

Serial /0O CLK4 110 Inputs and outputs the transfer clock
SIN4 | Inputs serial data
SouT4 0] Outputs serial data

A/D Converter | ANO4 to ANO7 | Analog input pins for the A/D converter
AN20 to AN23
AN25 to AN27

I/O Ports P04 to PO7 110 CMOS 1/0O ports which have a direction register determines an individual
P10 to P14 pin is used as an input port or an output port. A pull-up resistor is select-
P34 to P37 able for every 4 input ports.
P95 to P97

| : Input O : Output I/O : Input and output

Rev. 1.12 Mar.30, 2007

REJ09B0101-0112

page 20 of 458

RENES www.DataSheetdU.com



M16C/29 Group 2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU registers. The CPU has 13 registers. Of these, RO, R1, R2, R3, A0, A1 and FB
comprise a register bank. There are two register banks.

b31 b15 b8b7 b0

I R2 ROH(RO's high bits) ROL(RO's low bits

o _R_3 ___________ R1H(R1's high bits]R1L(R1's low bits | Data registers (Note)
R2

R3

A0 }

A1 H Address registers (Note)

FB

Frame base registers (Note)

b19 b15 b0
[ INTBH | INTBL | Interrupt table register

The upper 4 bits of INTB are INTBH and
the lower 16 bits of INTB are INTBL.

b19 b0
PC Program counter
b15 b0
USP User stack pointer
ISP Interrupt stack pointer
SB Static base register
b15 b0
| FLG | Flag register
- I
[ b8 b7 bo!
LI Py [ [ [ Jyr]ole[s[z][p]c]
Carry flag
Debug flag
Zero flag
Sign flag

Register bank select flag

Overflow flag

Interrupt enable flag

Stack pointer select flag

Reserved area

Processor interrupt priority level

Reserved area

Note: These registers comprise a register bank. There are two register banks.

Figure 2.1. Central Processing Unit Register

2.1 Data Registers (RO, R1, R2 and R3)
The RO register consists of 16 bits, and is used mainly for transfers and arithmetic/logic operations. R1 to
R3 are the same as RO.
The RO register can be separated between high (ROH) and low (ROL) for use as two 8-bit data registers.
R1H and R1L are the same as ROH and ROL. Conversely, R2 and RO can be combined for use as a 32-bit
data register (R2R0). R3R1 is the same as R2R0.

2.2 Address Registers (A0 and Al)
The register A0 consists of 16 bits, and is used for address register indirect addressing and address regis-
ter relative addressing. They also are used for transfers and arithmetic/logic operations. A1 is the same as
AO0.
In some instructions, registers A1 and A0 can be combined for use as a 32-bit address register (A1A0).
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M16C/29 Group 2. Central Processing Unit (CPU)

2.3 Frame Base Register (FB)

FB is configured with 16 bits, and is used for FB relative addressing.
2.4 Interrupt Table Register (INTB)

INTB is configured with 20 bits, indicating the start address of an interrupt vector table.
2.5 Program Counter (PC)

PC is configured with 20 bits, indicating the address of an instruction to be executed.
2.6 User Stack Pointer (USP) and Interrupt Stack Pointer (ISP)

Stack pointer (SP) comes in two types: USP and ISP, each configured with 16 bits.
Your desired type of stack pointer (USP or ISP) can be selected by the U flag of FLG.

2.7 Static Base Register (SB)

SB is configured with 16 bits, and is used for SB relative addressing.
2.8 Flag Register (FLG)

FLG consists of 11 bits, indicating the CPU status.

2.8.1 Carry Flag (C Flag)

This flag retains a carry, borrow, or shift-out bit that has occurred in the arithmetic/logic unit.
2.8.2 Debug Flag (D Flag)

The D flag is used exclusively for debugging purpose. During normal use, it must be set to 0.
2.8.3 Zero Flag (Z Flag)

This flag is set to 1 when an arithmetic operation resulted in 0; otherwise, it is 0.
2.8.4 Sign Flag (S Flag)

This flag is set to 1 when an arithmetic operation resulted in a negative value; otherwise, it is 0.
2.8.5 Register Bank Select Flag (B Flag)

Register bank 0 is selected when this flag is O ; register bank 1 is selected when this flag is 1.
2.8.6 Overflow Flag (O Flag)

This flag is set to 1 when the operation resulted in an overflow; otherwise, it is O.
2.8.7 Interrupt Enable Flag (I Flag)

This flag enables a maskable interrupt.
Maskable interrupts are disabled when the | flag is 0, and are enabled when the | flag is 1.
The | flag is cleared to 0 when the interrupt request is accepted.

2.8.8 Stack Pointer Select Flag (U Flag)

ISP is selected when the U flag is 0; USP is selected when the U flag is 1.
The U flag is cleared to 0 when a hardware interrupt request is accepted or an INT instruction for software
interrupt Nos. 0 to 31 is executed.

2.8.9 Processor Interrupt Priority Level (IPL)

IPL is configured with three bits, for specification of up to eight processor interrupt priority levels from level
Otolevel 7.
If a requested interrupt has priority greater than IPL, the interrupt is enabled.

2.8.10 Reserved Area

When write to this bit, write 0. When read, its content is undefined.
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M16C/29 Group 3. Memory

3. Memory

Figure 3.1 is a memory map of the M16C/29 Group. M16C/29 Group provides 1-Mbyte address space from
addresses 0000016 to FFFFF16. The internal ROM is allocated lower addresses beginning with address
FFFFF16. For example, 64-Kbytes internal ROM is allocated addresses FO00016 to FFFFF16.

Two 2-Kbyte internal ROM areas, block A and block B, are available in the flash memory version. The
blocks are allocated addresses FO0016 to FFFF16.

The fixed interrupt vector tables are allocated addresses FFFDC16 to FFFFF16. It stores the starting ad-
dress of each interrupt routine. See the section on interrupts for details.

The internal RAM is allocated higher addresses beginning with address 0040016. For example, 4-Kbytes
internal RAM is allocated addresses 0040016 to 013FF16. Besides sotring data, it becomes stacks when the
subroutines 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/O,
timers is allocated addresses 0000016 to 003FF16. All blank spaces within SFR are reserved and cannot be
accessed by users.

The special page vector table is allocated to the addresses FFE0016 to FFFDB16. This vector is used by the
JMPS or JSRS instruction. For details, refer to the M16C/60 and M16C/20 Series Software Manual.

Internal RAM area Internal ROM area
Memory size XXXXX16 | Memory size YYYYY16
4 Kbytes 013FF16 64 Kbytes F000016
0000016 8 Kbytes 023FF16 96 Kbytes E800016
SFR Area 12 Kbytes 033FF16 128 Kbytes E000016
0040016
Internal RAM
,FFEOO16
XXXXX16 ;
1
Reserved Space J
Special Page
OF00016 !
Internal ROM l, Vector Table
(data space)" K
OFFFF16 b
I’ ________________________
J FFFDC16 £ {ndefined instruction 3
1 E 3
Reserved Space / E Overflow - =
,' E  BRKlInstruction 3
I E  Address Match 3
K 2 Single Step 3
YYYYY16 ’l 3 Watchdog Timer 3
Internal ROM®@) ,’ E DiC =
(program space) E NMI 3
FFFFFfe | | ______ FFFFF16 E Reset E
NOTES:
1. The block A (2K bytes) and block B (2K bytes) are shown (only flash memory).
2. Do not write to the internal ROM area in Mask ROM ver..

Figure 3.1 Memory Map
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M16C/29 Group 4. Special Function Registers (SFRs)

4. Special Function Registers (SFRs)

SFRs (Special Function Registers) are the control registers of peripheral functions. Table 4.1 to 4.11 list the

SFR address map.
Table 4.1 SFR Information (1)

Address Register Symbol After reset
000018

000116

000216

000316

000416 | Processor mode register 0 PMO 0016

000516 | Processor mode register 1 PM1 000010002
000616 | System clock control register 0 CMO 010010002
000716 | System clock control register 1 CM1 001000002
000816

000916 | Address match interrupt enable register AIER XXXXXX002
000A+e | Protect register PRCR XX0000002
000B1s

ooocts | Oscillation stop detection register (Note 2) CM2 0X0000102
000D16

000E+s | Watchdog timer start register WDTS XX16

000Fs | Watchdog timer control register WDC 00XXXXXX2
00101s | Address match interrupt register 0 RMADO 0016

001116 0016

001216 X016

001316

001416 | Address match interrupt register 1 RMAD1 0016

001516 0016

001616 X016

001716

001816

001916 | Voltage detection register 1 (Note 3,4) VCR1 000010002
001A1s__| Voltage detection register 2 (Note 3,4) VCR2 0016

001B1s

001Ccss | PLL control register O PLCO 0001X0102
001D16

001E+s | Processor mode register 2 PM2 XXX000002
001Fs | Low voltage detection interrupt register (Note 4) D4INT 0016

002016 | DMAO source pointer SARO XX16

002116 XX16

002216 XX16

002316

002416 | DMAO destination pointer DARO XX16

002516 XX16

002616 XX16

002716

0028 | DMAO transfer counter TCRO XX16

002916 XX16

002A16

002B16

002Cs | DMAOQ control register DMOCON 00000X002
002D16

002E1s

002F 16

003016 | DMA1 source pointer SAR1 XX16

003116 XX16

003216 XX16

003316

00341 | DMA1 destination pointer DAR1 XX16

003516 XX16

003616 XX16

003716

00381s | DMA1 transfer counter TCR1 XX16

003916 XX16

003A1s

003B1s

003cs__| DMA1 control register DM1CON 00000X002
003D16

003E1s

003F16

Note 1: The blank areas are reserved and cannot be used by users.

Note 2: Bits CM20, CM21, and CM27 do not change at oscillation stop detection reset.

Note 3: This register does not change at software reset, watchdog timer reset and oscillation stop detection reset.
Note 4: This registe can not use for T-ver. and V-ver.

X : Undefined
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M16C/29 Group

4. Special Function Registers (SFRs)

Table 4.2 SFR Information (2)

Address Register Symbol After reset
004016

004116 | CANO wakeup interrupt control register CO1WKIC XXXXX0002
004216 | CANO successful reception interrupt control register CORECIC XXXXX0002
00431 | CANO successful transmission interrupt control register COTRMIC XXXXX0002
004416 | INT3 interrupt control register INT3IC XX00X0002
004516 | ICOC 0 interrupt control register ICOCOIC XXXXX0002
00461 | ICOC 1 interrupt control register, I°C bus interface interrupt control register 1 ICOCH1IC,lICIC XXXXX0002
0047+ |ICOC base timer interrupt control register, ScL/SDA interrupt control register 2 BTIC,SCLDAIC XXXXX0002
00481 | SI/O4 interrupt control register, INT5 interrupt control register S4IC, INTSIC | XX00X0002
0049+ | SI/O3 interrupt control register, INT4 interrupt control register S3IC, INT4IC | XX00X0002
004As | UART2 Bus collision detection interrupt control register BCNIC XXXXX0002
004815 | DMAQO interrupt control register DMOIC XXXXX0002
004 | DMA1 interrupt control register DM1IC XXXXX0002
004D1s | CANO error interrupt control register CO1ERRIC XXXXX0002
004E+s | APD conversion intermupt control register, Key input intermupt control register (Note 2) ADIC, KUPIC| XXXXX0002
004Fs | UART2 transmit interrupt control register S2TIC XXXXX0002
005016 | UART2 receive interrupt control register S2RIC XXXXX0002
005116 | UARTO transmit interrupt control register SOTIC XXXXX0002
005216 | UARTO receive interrupt control register SORIC XXXXX0002
005316 | UART1 transmit interrupt control register S1TIC XXXXX0002
005416 | UART1 receive interrupt control register S1RIC XXXXX0002
005516 | TimerAQ interrupt control register TAOQIC XXXXX0002
005616 | TimerA1 interrupt control register TA1IC XXXXX0002
005716 | TimerA2 interrupt control register TA2IC XXXXX0002
00581 | TimerA3 interrupt control register TA3IC XXXXX0002
005916 | TimerA4 interrupt control register TA4IC XXXXX0002
005A1s | TimerBO interrupt control register TBOIC XXXXX0002
005816 | TimerB1 interrupt control register TB1IC XXXXX0002
005C | TimerB2 interrupt control register TB2IC XXXXX0002
005D+ | INTO interrupt control register INTOIC XX00X0002
005E1s | INT1 interrupt control register INT1IC XX00X0002
005F1s | INT2 interrupt control register INT2IC XX00X0002
006015 | CANO message box 0: Identifier/DLC XX16

006116 XX16

006216 XX16

006316 XX16

006416 XX16

006516 XX16

ooe61s | CANO message box 0 : Data field XX16

006716 XX16

006816 XX16

006916 XX16

006A16 XX16

006B1s XX16

006C1s XX16

006D16 XX16

oo6eis | CANO message box 0 : Time stamp XX16

006F 16 XX16

00701s |CANO message box 1 : Identifier/DLC XX16

007116 XX16

007216 XX16

007316 XX16

007416 XX16

007516 XX16

oo761s | CANO message box 1 : Data field XX16

007716 XX16

007816 XX16

007916 XX16

007A1s XX16

007B1s XX16

007Ci6 XX16

007D16 XX16

00716 | CANO message box 1 : Time stamp XX16

007F16 XX16

Note 1: The blank areas are reserved and cannot be used by users.
Note 2: A/D conversion interrupt control register is effective when the bit1(Interrupt source select register ( address 35Eh IFSR2A)

is set to "0". Key input interrupt control register is effective when the bit1 is set to "1".
X : Undefined
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M16C/29 Group 4. Special Function Registers (SFRs)

Table 4.3 SFR Information (3)

Address Register Symbol After reset
008016 | CANO message box 2: Identifier/DLC XX16
008116 XX16
008216 XX16
008316 XX16
008416 XX16
008516 XX16
o086 | CANO message box 2 : Data field XX16
008716 XX16
008816 XX16
008916 XX16
008A16 XX16
008B1s XX16
008C1s XX16
008D1s XX16
008Es | CANO message box 2 : Time stamp XX16
008F 16 XX16
009016 | CANO message box 3 : Identifier/DLC XX16
009116 XX16
009216 XX16
009316 XX16
009416 XX16
009516 XX16
009615 | CANO message box 3 : Data field XX16
009716 XX16
009816 XX16
009916 XX16
009A16 XX16
009B16 XX16
009C1s XX16
009D16 XX16
00916 | CANO message box 3 : Time stamp XX16
009F 16 XX16
00A0s | CANO message box 4: Identifier/DLC XX16
00A116 XX16
00A216 XX16
00A316 XX16
00A416 XX16
00A516 XX16
00A61s | CANO message box 4 : Data field XX16
00A716 XX16
00A816 XX16
00A916 XX16
00AA16 XX16
00AB1s XX16
00AC1s XX16
00AD1s XX16
00AEss | CANO message box 4 : Time stamp XX16
00AF1s XX16
ooBoss | CANO message box 5 : Identifier/DLC XX16
00B116 XX16
00B216 XX16
00B316 XX16
00B416 XX16
00B51s XX16
ooBeis | CANO message box 5 : Data field XX16
00B716 XX16
00B81s XX16
00B916 XX16
00BA1s XX16
00BB1s XX16
00BC16 XX16
00BD1s XX16
00BEws | CANO message box 5 : Time stamp XX16
00BF1s XX16

Note 1: The blank areas are reserved and cannot be used by users.

X : Undefined
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M16C/29 Group

4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4)

Address Register Symbol After reset
oocois | CANO message box 6: Identifier/DLC XX16
00C116 XX16
00C216 XX16
00C316 XX16
00C416 XX16
00C516 XX16
ooces | CANO message box 6 : Data field XX16
00C716 XX16
00C816 XX16
00C916 XX16
00CA16 XX16
00CB1s XX16
00CC1e XX16
00CD1s XX16
ooces | CANO message box 6 : Time stamp XX16
00CF1s XX16
oopos | CANO message box 7 : Identifier/DLC XX16
00D 116 XX16
00D216 XX16
00D316 XX16
00D416 XX16
00D516 XX16
oobes | CANO message box 7 : Data field XX16
00D716 XX16
00D816 XX16
00D916 XX16
00DA1s XX16
00DB1s XX16
00DC1s XX16
00DD1s XX16
oobews | CANO message box 7 : Time stamp XX16
00DF1s XX16
00e0s | CANO message box 8: Identifier/DLC XX16
00E116 XX16
00E216 XX16
00E316 XX16
00E416 XX16
00E51s XX16
0066 | CANO message box 8: Data field XX16
00E716 XX16
00E81s XX16
00E916 XX16
00EA16 XX16
00EB16s XX16
00EC1s XX16
00ED1s XX16
00ees | CANO message box 8 : Time stamp XX16
00EF1s XX16
ooFois | CANO message box 9 : Identifier/DLC XX16
00F 116 XX16
00F216 XX16
00F316 XX16
00F41s XX16
00F516 XX16
ooreis | CANO message box 9 : Data field XX16
00F716 XX16
00F816 XX16
00F916 XX16
00FA1s XX16
00FB16 XX16
00FC16 XX16
00FD16 XX16
ooFess | CANO message box 9 : Time stamp XX16
00FF1s XX16

Note 1: The blank areas are reserved and cannot be used by users.

X : Undefined
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M16C/29 Group

4. Special Function Registers (SFRs)

Table 4.5 SFR Information (5)

Address Register Symbol After reset
0100.s | CANO message box 10: Identifier/DLC XX16
010116 XX16
010216 XX16
010316 XX16
010416 XX16
010516 XX16
010616 | CANO message box 10 : Data field XX16
010716 XX16
010816 XX16
010916 XX16
010A16 XX16
010B1s XX16
010C16 XX16
010D16 XX16
01016 | CANO message box 10 : Time stamp XX16
010F 16 XX16
011016 | CANO message box 11 : Identifier/DLC XX16
011116 XX16
011216 XX16
011316 XX16
011416 XX16
01151 XX16
011616 | CANO message box 11 : Data field XX16
011716 XX16
011816 XX16
011916 XX16
011A16 XX16
011B16 XX16
011C1e XX16
011D1s XX16
01116 | CANO message box 11 : Time stamp XX16
011F16 XX16
012015 | CANO message box 12: Identifier/DLC XX16
012116 XX16
012216 XX16
012316 XX16
012416 XX16
012516 XX16
012616 | CANO message box 12: Data field XX16
012716 XX16
012816 XX16
012916 XX16
012A16 XX16
012B16 XX16
012C1s XX16
012D16 XX16
012e.6 | CANO message box 12 : Time stamp XX16
012F 16 XX16
013016 | CANO message box 13 : Identifier/DLC XX16
013116 XX16
013216 XX16
013316 XX16
013416 XX16
013516 XX16
013616 | CANO message box 13 : Data field XX16
013716 XX16
013816 XX16
013916 XX16
013A16 XX16
013B1s XX16
013C16 XX16
013D1s XX16
013, | CANO message box 13 : Time stamp XX16
013F16 XX16

Note 1: The blank areas are reserved and cannot be used by users.

X : Undefined
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M16C/29 Group

4. Special Function Registers (SFRs)

Table 4.6 SFR Information (6)

Address| Register Symbol After reset
014016 | CANO message box 14: Identifier/DLC XX16
014116 XX16
014216 XX16
014316 XX16
014416 XX16
014516 XX16
014616 | CANO message box 14 : Data field XX16
014716 XX16
014816 XX16
014916 XX16
014A16 XX16
014B16 XX16
014C1e XX16
014D1s XX16
01416 | CANO message box 14 : Time stamp XX16
014F1s XX16
01501 | CANO message box 15 : Identifier/DLC XX16
015116 XX16
015216 XX16
015316 XX16
015416 XX16
015516 XX16
015616 | CANO message box 15 : Data field XX16
015716 XX16
015816 XX16
015916 XX16
015A16 XX16
015B16 XX16
015C1s XX16
015D1s XX16
015Es | CANO message box 15 : Time stamp XX16
015F1s XX16
016016 | CANO global mask register COGMR XX16
016116 XX16
016216 XX16
016316 XX16
016416 XX16
016516 XX16
01661 | CANO local mask A register COLMAR XX16
016716 XX16
016816 XX16
016916 XX16
016A16 XX16
016B16 XX16
o16Cs | CANO local mask B register COLMBR XX16
016D16 XX16
016E16 XX16
016F16 XX16
017016 XX16
017116 XX16
01B316 | Flash memory control register 4 (Note 2) FMR4 0100000X2
01B416

0185+ | Flash memory control register 1 (Note 2) FMRA1 000XXX0X2
01B616

01871 | Flash memory control register 0 (Note 2) FMRO 0116
01FD1s

01FE1s

01FF1e

Note 1: The blank areas are reserved and cannot be used by users.

Note 2: This register is included in the flash memory version.

X : Undefined
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M16C/29 Group

4. Special Function Registers (SFRs)

Table 4.7 SFR Information (7)

Address Register Symbol After reset

02001« | CANO message control register 0 COMCTLO 0016

020116 | CANO message control register 1 COMCTLA1 0016

020215 | CANO message control register 2 COMCTL2 0016

02031« | CANO message control register 3 COMCTL3 0016

020416 | CANO message control register 4 COMCTL4 0016

02051« | CANO message control register 5 COMCTLS 0016

02061« | CANO message control register 6 COMCTL6 0016

020716 | CANO message control register 7 COMCTL7 0016

02081« | CANO message control register 8 COMCTLS8 0016

020915 | CANO message control register 9 COMCTL9 0016

020A1s | CANO message control register 10 COMCTL10| 0016

020815 | CANO message control register 11 COMCTL11| 0016

020cs | CANO message control register 12 COMCTL12| 0016

020D | CANO message control register 13 COMCTL13 | 0016

020Es | CANO message control register 14 COMCTL14| 0016

020Fis | CANO message control register 15 COMCTL15| 0016

02101 | CANO control register COCTLR X00000012

021116 XX0X00002

0212:1s | CANO status register COSTR 0016

021316 X00000012

021416 | CANO slot status register COSSTR 0016

021516 0016

02161 | CANO interrupt control register COICR 0016

021716 0016

02181« | CANO extended ID register COIDR 0016

021916 0016

021A1 | CANO configuration register COCONR XX16

021B1s XX16

021cs | CANO receive error count register CORECR 0016

021D1s | CANO transmit error count register COTECR 0016

02116 | CANO time stamp register COTSR 0016

021F1s 0016
~ ~

024216 | CANO acceptance filter support register COAFS XX16

024316 XX16

025A16 | Three-phase protect control register TPRC 0016

025B16

025C1s | On-chip oscillator control register ROCR 000001012

025D+ | Pin assignment control register PACR 0016

025E16 | Peripheral clock select register PCLKR 000000112

025Fs | CANO clock select register CCLKR 0016

02e0+s_| 1°CO data-shift register S00 XX16

02E116

02E2:s | 1°CO address register S0DO0 0016

02E3: | 1°CO control register 0 S1D0 0016

02E41 | 12CO clock control register S20 0016

02E51 | 1°CO start/stop condition control register S2D0 000110102

02E61 | 1°CO control register 1 S3D0 001100002

02E71s | 1CO control register 2 S4D0 0016

02E8: | 1°CO status register S10 0001000X2
~ ~

02FD1s

02FE1s

02FF 16

Note 1: The blank areas are reserved and cannot be used by users.

X : Undefined

Rev. 1.12 Mar.30, 2007
REJ09B0101-

page 30 of 458
0112

RENESAS

www.DataSheetdU.com



M16C/29 Group

4. Special Function Registers (SFRs)

Table 4.8 SFR Information (8)

Address Register Symbol After reset
030016 | Time measurement, Pulse generation register 0 G1TMO0,G1PO0| XXi16
030116 XX16
030256 | Time measurement, Pulse generation register 1 G1TM1,G1PO1| XX16
030316 XX16
03041 | Time measurement, Pulse generation register 2 G1TM2,G1PO2| XX16
030516 XX16
0306+ | Time measurement, Pulse generation register 3 G1TM3,G1PO3| XX16
030716 XX16
03081 | Time measurement, Pulse generation register 4 G1TM4,G1P0O4| XXi16
030916 XX16
030A1s | Time measurement, Pulse generation register 5 G1TM5,G1PO5| XXi16
030B1s XX16
030cs | Time measurement, Pulse generation register 6 G1TM6,G1P0O6| XX16
030D1s XX16
030E+w | Time measurement, Pulse generation register 7 G1TM7,G1PO7| XX16
030F1s XX16

03101s__|Pulse generation control register 0

G1POCRO 0X00XX002

031116 | Pulse generation control register 1

G1POCR1 0X00XX002

03121s__|Pulse generation control register 2

G1POCR2 0X00XX002

03131 | Pulse generation control register 3

G1POCRS3 0X00XX002

031416 | Pulse generation control register 4

G1POCR4 0X00XX002

03151 | Pulse generation control register 5

G1POCR5 0X00XX002

031616 | Pulse generation control register 6

G1POCR6 0X00XX002

031716__|Pulse generation control register 7

G1POCR7 0X00XX002

0318+ | Time measurement control register 0

G1TMCRO 0016

03191 | Time measurement control register 1

G1TMCR1 0016

031A__ | Time measurement control register 2

G1TMCR?2 0016

031B1s | Time measurement control register 3

G1TMCRS3 0016

031C | Time measurement control register 4

G1TMCR4 0016

031D | Time measurement control register 5

G1TMCR5 0016

031E1s | Time measurement control register 6

G1TMCRG6 0016

031F1s | Time measurement control register 7

G1TMCRY 0016

032016 |Base timer register
032116

G1BT XX16
XX16

032216 | Base timer control register 0

G1BCRO 0016

03231 | Base timer control register 1

G1BCR1 0016

032416 | Time measurement prescale register 6

G1TPR6 0016

03251 | Time measurement prescale register 7

G1TPR7 0016

032616 | Function enable register

G1FE 0016

032716 | Function select register

G1FS 0016

03281 |Base timer reset register
032916

G1BTRR XX16
XX16

032A1s | Count source division register

G1DV 0016

032B1s

032C1s

032D16

032E1s

032F 16

0330+ | Interrupt request register

G1IR XX16

033116 __| Interrupt enable register 0

G1IEOQ 0016

033216 | Interrupt enable register 1

G1IE1 0016

033316

033416

033516

033616

033716

033816

033916

033A1s

033B16

033C16

033D16

033E1s | NMI digital debounce register

NDDR FF16

033Fs | Port P17 digital debounce register

P17DDR FF16

Note 1: The blank areas are reserved and cannot be used by users.

X : Undefined
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M16C/29 Group

4. Special Function Registers (SFRs)

Table 4.9 SFR Information (9)

Address Register Symbol After reset
034016

034116

034216 | Timer A1-1 register TA11 XX16
034316 XX16

03441 | Timer A2-1 register TA21 XX16
034516 XX16

03461 | Timer A4-1 register TA41 XX16
034716 XX16

034815 | Three phase PWM control register 0 INVCO 0016

034915 | Three phase PWM control register 1 INVC1 0016

034As | Three phase output buffer register 0 IDBO 0016

034B1s__| Three phase output buffer register 1 IDB1 0016

034Cs | Dead time timer DTT XX16

034D1s | Timer B2 Interrupt occurrence frequency set counter ICTB2 XX16

034E+s | Position - data - retain function control register PDRF XXXX00002
034F16

035016

035116

035216

035316

035416

035516

035616

035716

03581 | Port function control register PFCR 001111112
035916

035A16

035B16

035C16

035D16

035615 | Interrupt cause select register 2(2) IFSR2A 00XXX0002
035F+s | Interrupt cause select register IFSR 0016

036016 | SI/O3 transmit/receive register S3TRR XX16

036116

036216 | SI/O3 control register S3C 010000002
036315 | SI/O3 bit rate register S3BRG XX16

036416 | SI/O4 transmit/receive register S4TRR XX16

036516

036616 | SI/O4 control register S4C 010000002
036716 | SI/O4 bit rate register S4BRG XX16

036816

036916

036A16

036B1s

036C1s

036D16

036E1s

036F16

037016

037116

037216

037316

03741« | UART2 special mode register 4 U2SMR4 0016

037516 | UARTZ2 special mode register 3 U2SMR3 000X0X0X2
037616 | UARTZ2 special mode register 2 U2SMR2 X00000002
0377+ | UART2 special mode register U2SMR X00000002
03781 | UART2 transmit/receive mode register U2MR 0016

037916 |UART2 bit rate register U2BRG XX16

037As | UART2 transmit buffer register uU2TB XX16

037B16 XX16

037cis | UART2 transmit/receive control register 0 U2Co 000010002
037D | UART2 transmit/receive control register 1 U2C1 000000102
037 | UART2 receive buffer register U2RB XX16

037F1s XX16

Note 1: The blank areas are reserved and cannot be used by users.
Note 2: Write 0 to the bit O after reset.

X : Undefined
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M16C/29 Group

4. Special Function Registers (SFRs)

Table 4.10 SFR Information (10)

Address Register Symbol After reset
0380+ | Count start flag TABSR 0016

038115 | Clock prescaler reset flag CPSRF OXXXXXXX2
038215 | One-shot start flag ONSF 0016

03831 | Trigger select register TRGSR 0016

03841 | Up-dowm flag UDF 0016

038516

03861 | Timer AO register TAO XX16

038716 XX16

0388+ | Timer A1 register TA1 XX16

038915 XX16

038A1s | Timer A2 register TA2 XX16

038B1s XX16

038Cws | Timer A3 register TA3 XX16

038D16 XX16

038E1w | Timer A4 register TA4 XX16

038F16 XX16

039016 | Timer BO register TBO XX16

039115 XX16

039216 | Timer B1 register TB1 XX16

039315 XX16

039416 | Timer B2 register TB2 XX16

039515 XX16

039616 | Timer AO mode register TAOMR 0016

039716 | Timer A1 mode register TATMR 0016

0398+ | Timer A2 mode register TA2MR 0016

039916 | Timer A3 mode register TA3MR 0016

039A1s__| Timer A4 mode register TA4MR 0016

039816 | Timer BO mode register TBOMR 00XX00002
039cs | Timer B1 mode register TB1MR 00XX00002
039D | Timer B2 mode register TB2MR 00XX00002
039w | Timer B2 special mode register TB2SC X00000002
039F16

03A01s | UARTO transmit/receive mode register UOMR 0016

03A1:6 | UARTO bit rate register UOBRG XX16

03a2:s | UARTO transmit buffer register UoTB XX16

03A31s XX16

03A41s | UARTO transmit/receive control register 0 uoco 000010002
03A51s | UARTO transmit/receive control register 1 uocC1 000000102
03a61s | UARTO receive buffer register UORB XX16

03A715 XX16

03A81s | UART1 transmit/receive mode register U1IMR 0016

03A9:s | UART1 bit rate register U1BRG XX16

03AAs  |UART1 transmit buffer register U1TB XX16

03AB1s XX16

03ACis | UART1 transmit/receive control register 0 u1Co 000010002
03ADis | UART1 transmit/receive control register 1 uic1 000000102
03AEls |UART1 receive buffer register U1RB XX16

03AF1s XX16

0380 | UART transmit/receive control register 2 UCON X00000002
03B116

03B216

03B316

03B41s | CRC snoop address register CRCSAR XX16

03B516 O00XXXXXX2
03861 | CRC mode register CRCMR OXXXXXX02
03B716

03B81s | DMAO request cause select register DMOSL 0016

03B916

03BAis | DMA1 request cause select register DM1SL 0016

03BB1s

03BCw |CRC data register CRCD XX16

03BD1s XX16

03BEws | CRC input register CRCIN XX16

03BF16

Note 1: The blank areas are reserved and cannot be used by users.

X : Undefined
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M16C/29 Group

4. Special Function Registers (SFRs)

Table 4.11 SFR Information (11)

Address Register Symbol After reset
03cows |A/D register O ADO XX16
03C11s XX16
03c2is |A/D register 1 AD1 XX16
03C316 XX16
03c4w |A/D register 2 AD2 XX16
03C516 XX16
o3cew |A/D register 3 AD3 XX16
03C71s XX16
o3csws |A/D register 4 AD4 XX16
03C916 XX16
03cAws |A/D register 5 AD5 XX16
03CB1s XX16
03ccs |A/D register 6 AD6 XX16
03CD1s XX16
o3ces |A/D register 7 AD7 XX16
03CF1s XX16
03D016

03D116

03D2:s | A/D trigger control register ADTRGCON | XXXX00002
03D31s | A/D status register 0 ADSTATO 00000X002
03D41__| A/D control register 2 ADCON2 0016
03D516

03D61s | A/D control register 0 ADCONO 00000XXX2
030716 | A/D control register 1 ADCON1 0016
03D816

03D916

03DA1s

03DB16s

03DC1e

03DD16

03DE1s

03DF16

03016 | Port PO register PO XX16
03E116 | Port P1 register P1 XX16
03e2+s | 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
03616 | Port P2 direction register PD2 0016
03716 | Port P3 direction register PD3 0016
03E81s

03E916

03EA1s

03EB1s

03eCw | Port P6 register P6 XX16
03EDws | Port P7 register P7 XX16
03EEws | Port P6 direction register PD6 0016
03EFss | Port P7 direction register PD7 0016
03F01s | Port P8 register P8 XX16
03F116 | Port P9 register P9 XX16
03F21s | Port P8 direction register PD8 0016
03F31 | Port P9 direction register PD9 000X00002
03F416 | Port P10 register P10 XX16
03F516

03F61 | Port P10 direction register PD10 0016
03F716

03F816

03F91s

03FA16

03FB1s

03FCss | Pull-up control register 0 PURO 0016
03FDws | Pull-up control register 1 PUR1 0016
03FEss | Pull-up control register 2 PUR2 0016
03FFss | Port control register PCR 0016

Note 1: The blank areas are reserved and cannot be used by users.

X : Undefined
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M16C/29 Group 5. Resets

5. Resets

Hardware reset 1, brown-out detection reset (hardware reset 2), software reset, watchdog timer reset, and
oscillation stop detection reset are implemented to reset the MCU.

5.1 Hardware Reset
Hardware reset 1 and brown-out detection reset are available as the hardware reset.
5.1.1 Hardware Reset 1

Pins, CPU, and SFRs are reset by using the RESET pin. When a low-level (“L”) signal is applied to the
RESET pin while the supply voltage meets the recommended operating condition, pins, CPU, and SFRs
are reset (see Table 5.1 Pin Status When RESET Pin Level is “L"). The oscillation circuit is also reset and
the on-chip oscillator starts oscillating as the CPU clock. CPU and SFRs re reset when the signal applied
to the RESET pin changes from “L” to high (“H”). The MCU executes a program beginning with the
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 content of internal RAM is undefined.

Figure 5.1 shows an example of the reset circuit. Figure 5.2 shows a reset sequence. Table 5.1 shows
status of the other pins while the RESET pin is held “L”. Figure 5.3 shows CPU register states after reset.
Refer to 4. Special Function Register (SFR) about SFR states after reset.

1. Reset on a stable supply voltage

(1) Apply an “L” signal to the RESET pin
(2) Wait fofROC)or more

(3) Apply an “H” signal to the RESET pin

2. Power-on reset

(1) Apply an “L” signal to the RESET pin

(2) Increase the supply voltage until it meets the the recommended performance condition
(3) Wait for fafP-R)or more to allow the internal power supply to stabilize

(4) Wait fofROC)or more

(5) Apply an “H” signal to the RESET pin

5.1.2 Brown-Out Detection Reset (Hardware Reset 2)

Note
| Brown-out detection reset in the M16C/29 Group, T-ver. and V-ver. cannot be used. I

Pins, CPU, and SFR are reset by using the on-chip voltage detection circuit, which monitors the voltage
applied to Vcc pin.

When the VC26 bit in the VCR2 register is set to 1 (reset level detection circuit enabled), pins, CPU, and
SFR are reset as soon as the voltage applied to the Vcc pin drops to Vdet3 or below.

Then, pins, CPU, and SFR are reset as soon as the voltage applied to the Vcc pin reaches Vdet3r or
above. The MCU executes the program in an address determined by the reset vector.

The MCU executes the program after detecting Vdet3r and waiting Z0(S-R)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 MCU cannot exit stop mode by brown-out detection reset.
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Recommended ;
operating H
vce voltage
ov
RESET Vce
?_ RESET  Equaltoorless | :
Pt qualto orless : Equal to or less

- than 0.2Vcc

e ov

than 0.2Vcc

—»! |4— More than td(ROC) + td(P-R)

Figure 5.1 Example Reset Circuit

5.2 Software Reset

The MCU resets its pins, CPU, and SFRs when the PMO03 bit in the PMO register is set to 1 (reset) and the
MCU executes a program in an address indicated by the reset vector. Then the on-chip oscillator is se-
lected as the CPU clock.

The software reset does not reset some portions of the SFRs. Refer to 4. Special Function Registers
(SFRs) for details.

5.3 Watchdog Timer Reset

The MCU resets its pins, CPU, and SFRs when the PM12 bit in the PM1 register is set to 1 (watchdog timer
reset) and the watchdog timer underflows. The MCU executes a program in an address indicated by the
reset vector. Then the on-chip oscillator is selected as the CPU clock.

The watchdog timer reset does not reset some portions of the SFRs. Refer to 4. Special Function Regis-
ters (SFRs) for details.

5.4 Oscillation Stop Detection Reset

The MCU resets its pins, CPU, and SFRs and stops if the main clock stop is detected when the CM20 bit in
the CM2 register is set to 1 (oscillation stop, re-oscillation detection function enabled) and the CM27 bit in
the CM2 register is 0 (reset at oscillation stop detection). Refer to the section 7.8 oscillation stop, re-
oscillation detection function for details.

The oscillation stop detection reset does not reset some portions of the SFRs. Refer to 4. Special Func-
tion Registers (SFRs).
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Vce

td(P-R) | More than
td(ROC)
RESET
Max. 2 ms
CPU clock: 28 cycles
CPU clock 7% I Y O
FFFFC1e Content of reset vector

Address \_FFFFEss )

Figure 5.2 Reset Sequence

Table 5.1 Pin Status When RESET Pin Level is “L”

Pin name Status
PO to P3, Lo
P6 to P10 Input port (high impedance)
b15 b0
000016 Data register(R0)
000016 I Data register(R1)
000016 I Data register(R2)
000016 I Data register(R3)
000016 | Address register(A0)
000016 1 Address register(A1)
1 000016 I Frame base register(FB)
b19 b0
0000016 Interrupt table register(INTB)
Content of addresses FFFFE16 to FFFFC16 Program counter(PC)
b15 b0
000016 User stack pointer(USP)
000016 Interrupt stack pointer(ISP)
000016 Static base register(SB)
b15 b0
| 000016 | Flag register(FLG)
_b1_5,_—“'—/ b8 b7 bo}
L ]
IPL Ul OBS zZz DZC

Figure 5.3 CPU Register Status After Reset
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5.5 Voltage Detection Circuit
Note

Vcc =5V is assumed in 5.5 Voltage Detection Circuit.

Voltage detection circuit in the M16C/29 Group, T-ver. and V-ver. cannot be used.

The voltage detection circuit has the reset level detection circuit and the low voltage detection circuit. The
reset level detection circuit monitors the voltage applied to the Vcc pin. The MCU is reset if the reset level
detection circuit detects Vcc is Vdet3 or below. Use bits VC27 and VC26 in the VCR2 register to determine

whether the individual circuit is enabled.

Use the reset level detection circuit for brown-out detection reset.
The low voltage detection circuit also monitors the voltage applied to the VVcc pin. The low voltage detec-
tion circuit use the VC13 bit in the VCR1 register to detect Vcc is above or below Vdet4. The low voltage

detection interrupt can be used in the voltage detection circuit.

VCR2 Register

O_FD"—‘“' SEREE Y

Reset level
detection circuit

— +

>Vdet3

CM10 Bit=1 _437 £
(Stop Mode)

f 1 shot

ol

Brown-out Detect Reset
(Hardware Reset 2
Release Wait Time)
td(S-R)

>

vee O

N
>Vdetd

—  Detect Signal
VCR1 Register

Internal Reset Signal
(“L” active)

Low Voltage

Low voltage
detection circuit
VC13 Bit
Figure 5.4 Voltage Detection Circuit Block
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Voltage Detection Register 1

b7 b6 DbS b4 b3 b2 b1 b0 Symbol Address After Reset (2)

[0Jo]o]o] JoJo]0] vcri 001916 000010002

b on v | Bit Symbol Bit Name Function RW
oo Teeebeadg (b2-60) Reserved bit Setto 0 RW
A S Low voltage monitor flag (1) 0:VCC < Vdet4

oo VC13 9 g 1:VCC = Vdetd RO
RO S R — (b7-b4) Reserved bit Setto 0 RW
NOTES:

1. The VC13 bit is useful when the VC27 bit of VCR2 register is set to 1 (low voltage detection circuit enable).
The VC13 bit is always 1 (Vcc= Vdetd4) when the VC27 bit in the VCR2 register is set to 0 (low voltage
detection circuit disable).

2. This register does not change at software reset, watchdog timer reset and oscillation stop detection reset.

Voltage Detection Register 2 (1)

b7 b6 b5 b4 b3 b2 b1 b0

Symbol Address After Reset (°)

| | |ojo]ofo]o]o] VCR2 001A16 0016
Bit Symbol Bit Name Function RW
O GDLUEECEEEEEEEE BT E Reserved bit Setto 0 RW
E E VC26 Reset level monitor bit 0: Disable reset level detection
: E 2.3.6) circuit
 RRGEECCEEEEEEEEEEEED " 1: Enable reset level detection Rw
H circuit
ve27 Low voltage monitor 0: Disable low voltage
H it (4,6) detection circuit
R bit 1: Enable low voltage RW

detection circuit
NOTES:

1. Write to this register after setting the PRC3 bit in the PRCR register to 1 (write enable).

2. Set the VC26 bit to 1 to use brown-out reset.

3. VC26 bit is disabled in stop mode. (The MCU is not reset even if the voltage input to Vcc pin becomes
lower than Vdet3.)

4. When the VC13 bit in the VCR1 register and D42 bit in the D4INT register are used or the D40 bit is set
to 1 (low voltage detection interrupt enable), set the VC27 bit to 1.

5. This register does not change at software reset, watchdog timer reset and oscillation stop detection
reset.

6. The detection circuit does not start operation until td(E-A) elapses after the VC26 bit or VC27 bit is set
to 1.

Figure 5.5 VCR1 Register and VCR2 Register
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Low Voltage Detection Interrupt Register (1)

b7 b6 b5 b4 b3 b2 bl

b0

Symbol Address After Reset
D4INT 001F16 0016
Bit Symbol Bit Name Function RW
D40 Low voltage detection 0 : Disable RW
interrupt enable bit (5) 1:Enable
D41 STOP mode deactivation 0: Disable (do not use the low
control bit 4) voltage detection interrupt to exit
stop mode)
1: Enable (use the low voltage RW
detection interrupt to exit stop
mode)
D42 Voltage change detection flag | 0: Not detected RW
@) 1: Vdet4 passing detection (©)
D43 WDT overflow detect flag 0: Not detected RW
1: Detected (©)
; : b5b4
DFO Sampling clock select bit 00 : CPU dlock divided by 8 RW
01: CPU clock divided by 16
DF1 10 : CPU clock divided by 32
11 : CPU clock divided by 64 RW
Nothing is assigned. If necessary set to 0. When read, the
(b7-b6) content is 0 -

NOTES:
1. Write to this register after setting the PRC3 bit in the PRCR register to 1 (write enable).

bit is set to 0 (low voltage detection circuit disable), the D42 bit is set to 0 (Not detect).
3. This bit is set to 0 by writing a 0 in a program. (Writing 1 has no effect.)

purpose, reset the D41 bit by writing a 0 and then a 1.

procedure described below.
(1) Set the VC27 bit to 1.
(2) Wait for td(E-A) until the detection circuit is actuated.
(3) Wait for the sampling time (refer to Table 5.3 Sampling Clock Periods).
(4) Set the D40 bit to 1.

2. Useful when the VC27 bit in the VCR2 register is set to 1 (low voltage detection circuit enabled). If the VC27

4. If the low voltage detection interrupt needs to be used to get out of stop mode again after once used for that

5. The D40 bit is effective when the VC27 bit in the VCR2 register is set to 1. To set the D40 bit to 1, follow the

Figure 5.6 DA4INT Register

Internal Reset Signal

I
I
I
I
I
|
RESET !
I
I
|
| i

VC13 bit in

Vdet4 1
Vdet3r :
vece Vdet3 i : |
Vdet3s i ! I
VSS | ! |
I 1 1
] T
1 I
1 I
1 I

Undefined / ‘

VCR1 register

«~
| 1
1
Set to 1 by program
(low voltage detection circuit enable)

VC26 bit in
VCR2 register O

Undefined \

VC27 bit in
VCR2 register

Undefined \

NOTES :
1. VC26 bit is invalid in stop mode. (the MCU is not reset even if input voltage of VCC pin
becomes lower than Vdet3).

Set to 1 by program (reset level detect circuit eﬁable)
1 1

[

Figure 5.7 Typical Operation of Brown-Out Detection Reset (Hardware Reset 2)
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5.5.1 Low Voltage Detection Interrupt
If the D40 bit in the D4INT register is set to 1 (low voltge detection interrupt enabled), a low voltage
detection interrupt request is generated when voltage applied to the Vcc pin is above or below Vdet4.
The low voltage detection interrupt shares the same interrupt vector with watchdog timer interrupt and
oscillation stop, re-oscillation detection interrupt.
Set the D41 bit in the D4INT register to 1 (enabled) to use the low voltage detection interrupt to exit stop
mode, set the D41 bit in the D4INT register to 1 (enable).
The D42 bit in the D4INT register is set to 1 (above or below Vdet4 detected) as soon as voltage applied
to the Vcc pin goes above or below Vdet4 due to the voltage change. When the D42 bit setting changes
0 to 1, a low voltage detection interrupt is generated. Set the D42 bit to 0 (not detected) by program.
However, when the D41 bit is set to 1 and the MCU is in stop mode, a low voltage detection interrupt
request is generated, regardless of the D42 bit setting, if voltage applies to the Vcc pin is detected to rise
above or drop below Vdet4. The MCU then exits stop mode.
Table 5.2 shows how a low voltage detection interrupt request is generated.
Bits DF1 and DFO in the D4INT register determine sampling period that detects voltage applied to the
Vcc pin rises above or drops below Vdet4. Table 5.3 shows sampling periods.

Table 5.2 Voltage Detection Interrupt Request Generation Conditions

Operation Mode VC27 bit D40 bit D41 bit D42 bit CMO02 bit VC13 bit
Normal 3
operation o 0to 1 . oo1 ©
mode(1) 1t00 (3)
Oto1
Wait mode ] ] Oto1 0 (3)
) — 1t00 (3)
— 1 0to1
Stop mode 1 — 0 Oto1
(2)
—:0o0r1
NOTES:

1. The status except the wait mode and stop mode is handled as the normal mode. (Refer to 7. Clock generating circuit)

2. Refer to 5.5.2 Limitations on stop mode and 5.5.3 Limitations on wait mode.

3. An interrupt request for voltage reduction is generated a sampling time after the value of the VC13 bit has changed.
Refer to the Figure 5.9 for details.

5. Resets

Table 5.3 Sampling Clock Periods

REJ09B0101-0112

CPU Sampling clock (us)
clock DF1 to DF0=00 DF1 to DF0=01 DF1 to DF0=10 DF1 to DF0=11
(MHz) (CPU clock divided by 8) | (CPU clock divided by 16)[(CPU clock divided by 32)|(CPU clock divided by 64)
16 3.0 6.0 12.0 24.0
Rev. 1.12 Mar.30, 2007 page 41 of 458 RENESAS

www.DataSheetdU.com



M16C/29 Group 5. Resets

Low voltage detection interrupt generation circuit

DF1, DFO
o i D42 bit is set to 0 (not detected) by
Low voltage detection circuit o writing a 0 in a program. VC27 bit is
O set to 0 (low voltage detection circuit
DA4INT clock(the _| o disabled), the D42 bit is set to 0.
VC27 clock with which it
operates also in
wait mode)
L ve13 Watchdog
\ A\ D42 timer interrupt
Noise [ Noise rejection Digital signal
rejection d Low voltage detectidn | circuit filter
L N signal
(Rejection wide:200 ns)
“H” when VC27 bit = 0 Low voltage
(disabled) D41 detection Non-maskable
interrupt signal interrupt signal
cm10 Oscillation stop,
re-oscillation
detection
CMO02 : "
WAIT instruction (wait modey interrupt signal
Watchdog timer block
9 D43
»- D40 —
Watchdog timer
underflow signal This bit is set to 0 (not detected) by writing a 0 by program.

Figure 5.8 Low Voltage Detection Interrupt Generation Block

vee — N

VC13 bit |
— e e

|
sampling | Isampling | I sampling
| |

> I
sampling |

|

|

| No low voltage detection inlerrupt signals are
| ‘/ generated when the D42 bit is 1.

]

I
I
I
I
I
I
I
Output of the digital filter (2) |
I

D42 bit J

Setto 0 by SettoObya !
program (not program (not |
detected) detected) |

I I—

Low voltage detection
interrupt signal

NOTES:
1. D40 bit in the D4INT register is set to 1 (low voltage detection interrupt enabled).
2. Output of the digital filter shown in Figure 5.8.

Figure 5.9 Low voltage Detection Interrupt Generation Circuit Operation Example
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5.5.2. Limitations on Stop Mode
When all the conditions below are met, the low voltage detection interrupt is generated and the MCU exits
stop mode as soon as the CM10 bit in the CM1 register is set to 1 (all clocks stopped).
« 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 mode)
+ the voltage applied to the Vcc pin is higher than Vdet4 (the VC13 bit in the VCR1 register is 1)

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

5.5.3. Limitations on WAIT Instruction

When all the conditions below are met, the low voltage detection interrupt is generated and the MCU exits
wait mode as soon as WAIT instruction is executed.

+ the CMO02 bit in the CMO register is set to 1 (stop peripheral function clock)

 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 wait mode)
« the voltage applied to the Vcc pin is higher than Vdet4 (the VC13 bit in the VCR1 register is 1)

Execute the WAIT instruction when the VC13 bit is set to set to 0 (Vcc < Vdet4), if the MCU is configured
to enter wait mode when voltage applied to the Vcc pin drops Vdet4 or below and to exit wait mode when
the voltage applied rises to Vdet4 or above.
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6. Processor Mode

The MCU supports single-chip mode only. Figures 6.1 and 6.2 show the associated registers.

o
o
o
&

b3 b2 b1 b0

b7 b6
lo]o]

| lolo]o

e d O

.

L

NOTES:

b7 b6 b5 b4 b3

Processor Mode Register 0 (1)

b2

<3

b0

R

NOTES:

[_lo]ofo]1]

Processor Mode Register 1"

peemmanaad

[ ——

automatically set to 1.

internal ROM.

bit is not available in mask version.

Symbol Address After Reset
PMO 000416 0016
Bit Symbol Bit Name Function RW
(b2-b0) Reserved bit Setto 0 RwW
The MCU is reset when
PMO03 Software reset bit this bit is set to 1. When read, RW
its content is 0.
(b7-b4) Reserved bit Setto 0 RW
1. Set the PMO register after the PRC1 bit in the PRCR register is set to 1 (write enable).
| Symbol Address After Reset
PM1 000516 000010002
Bit Symbol Bit Name Function RW
Flash data block access | 0: Disabled
PM10 RW
bit (2) 1: Enabled ®
(b_1) Reserved bit Setto 0 RwW
Watchdog timer function | 0 : Watchdog timer interrupt
PM12 select bit 1 : Watchdog timer reset (4) RW
(E) Reserved bit Set to 1 RwW
(b6-b4) Reserved bit Setto 0 RwW
i+ it (5) 0 : No wait state
PMI7 | Wait bit 1: Wait state (1 wait) RW
1. Rewrite the PM1 register after the PRC1 bit in the PRCR register is set to 1 (write enable).
2. To access the two 2K-byte data spaces in data block A and data block B, set the PM10 bit to 1. The PM10
3. When the FMRO01 bit in the FMRO register is set to 1 (enables CPU rewrite mode), the PM10 bit is
4. Set the PM12 bit to 1 by program. (Writing 0 by program has no effect)
5. When the PM17 bit is set to 1 (wait state), one wait is inserted when accessing the internal RAM or the

Figure 6.1 PMO Register and PM1 Register
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Processeor Mode Register 2 (1)

b7 b6 b5 b4 b3 b2 b1l b0

Symbol Address After Reset
DX [o] | | ] pw2 001E+6 XXX000002
i b b i1 BitSymbol Bit Name Function RW
S S S Specifying wait when 0: 2 waits
e PM20 accessing SFR 2 1: 1 wait RW
A System clock protective 0: Clo_ck is protected by PRCR
oo T PM21 bit(3:4) register RW
e 1: Clock modification disabled
0: CPU clock is used for the
. watchdog timer count source
e PM22 WDtT i_ounlt)_f(%%r)ce 1: On-chip oscillator clock is used RW
A protective bl for the watchdog timer count
oo source
Reserved bit Setto 0 RW
(b3)
P T PM24 P8s/NMI configuration bit(6,7) ? %fft:]r:]cct:i(z’r:](NMl disabled) RW
__h ___________________ e Nothing is assigned. When write, set to 0.
(b7-b3) When read, thecontent is undefined -

NOTES:
1. Write to this register after setting the PRC1 bit in the PRCR register to 1 (write enable).
2. The PM20 bit becomes effective when PLCO7 bit in the PLCO register is set to 1 (PLL on). Change the PM20
bit when the PLCO7 bit is set to 0 (PLL off). Set the PM20 bit to 0 (2 waits) when PLL clock > 16MHz.
. Once this bit is set to 1, it cannot be cleared to 0 by program.
. Writting to the following bits has no effect when the PM21 bit is set to 1:
CMO2 bit in the CMO register
CMO5 bit in the CMO register (main clock is not halted)
CMO7 bit in the CMO register (CPU clock source does not change)
CMA10 bit in the CM1 register (stop mode is not entered)
CM11 bit in the CM1 register (CPU clock source does not change)
CM20 bit in the CM2 register (oscillation stop, re-oscillation detection function settings do not change)
All bits in the PLCO register (PLL frequency synthesizer setting do not change)
Do not execute WAIT instruction when the PM21 bit is set to 1.
5. Setting the PM22 bit to 1 results in the following conditions:
 The on-chip oscillator continues oscillating even if the CM21 bit in the CM2 register is set to "0" (main clock or
PLL clock) (system clock of count source selected by the CM21 bit is valid)
» The on-chip oscillator starts oscillating, and the on-chip oscillator clock becomes the watchdog timer
count source.
» The CM10 bit in the CM1 register cannnot be written. (Writing 1 has no effect, stop mode is not entered.)
« The watchdog timer does not stop in wait mode.
6. For NMi function, the PM24 bit must be set to 1(NMI function). Once this bit is set to 1, it cannot be set to 0 by
program.
7. SD input is valid regardless of the PM24 setting.

B w

Figure 6.2 PM2 Register
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The internal bus consists of CPU bus, memory bus, and peripheral bus. Bus Interface Unit (BIU) is used to
interfere with CPU, ROM/RAM, and perpheral functions by controling CPU bus, memory bus, and periph-
eral bus. Figure 6.3 shows the block diagram of the internal bus.

ROM

RA

CPU address bus
K_ CPU data bus >

CPU

DMAC

BIU

il

Memory address bus

S~

MT>

Memory data bus

=

CPU clock

Clock 5
generation Peripheral function
circuit

>

snq ssaippe |esayduad

snq ejep [eqyduad

<

BN
)
N, |ee
—|%| o]
CRC
BN
I/0O

uonouny jesaydusad

Figure 6.3 Bus Block Diagram

The number of bus cycle varies by the internal bus. Table 6.1 lists the accessible area and bus cycle.

Table 6.1 Accessible Area and Bus Cycle

Accessible Area Bus Cycle
SFR PM20 bit = 0 (2 waits) 3 CPU clock cycles
PM20 bit = 1 (1 wait) 2 CPU clock cycles

ROM/RAM PM17 bit = 0 (no wait) 1 CPU clock cycle
PM17 bit = 1 (1 wait) 2 CPU clock cycles
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7. Clock Generation Circuit

The clock generation circuit contains four oscillator circuits as follows:
(1) Main clock oscillation circuit

(2) Sub clock oscillation circuit
(3) Variable on-chip oscillators
(4) PLL frequency synthesizer

Table 7.1 lists the specifications of the clock generation circuit. Figure 7.1 shows the clock generation
circuit. Figures 7.2 to 7.7 show clock-associated registers.

Table 7.1 Clock Generation Circuit Specifications

Item

Main Clock
Oscillation Circi

Sub Clock
Oscillation Circuit

Variable On-chip Oscillator

PLL Frequency
Synthesizer

Use of clock

Pins to connect
oscillator

Oscillation stop,
restart function
Oscillator status
after reset

- CPU clock source

- Peripheral function

clock source

- Ceramic oscillator
- Crystal oscillator

- CPU clock source
- Timer A, B's clock
source

Externally derived clock can be input

- CPU clock source

- Peripheral function clock source

- CPU and peripheral function
clock sources when the main
clock stops oscillating

Selectable source frequency:
f1(RoC), f2(ROC), f3(ROC)
Selectable divider:
by 2, by 4, by 8

Oscillating
(CPU clock source)

- CPU clock source
- Peripheral function clock
source

Rev. 1.12 Mar.30, 2007
REJ09B0101-0112

page 47 of 458

RENESAS

www.DataSheetdU.com



M16C/29 Group

7. Clock Generation Circuit

CCLK2-CCLK0=0002

CCLK2-CCLK0=0012

CCLK2-CCLK0=0102

\ fean

CCLK2-CCLK0=1002

II:O

CAN module
— system clock
divider
1/0 ports PCLK5=0,CM01-CM00=002
Sub-clock PCLK5=0,CM01-CM00=012 \
enerating circuit ]
9 9 PCLK5=1 >, ClKour
XCIN Xcout CM01-CM00=00: PCLKS=0" ¢ pc| K5=0,
CMO1-CM00=102 | Gpo1-CMO0=112
f
CcMo4 132 ==
f1 PCLKO=1
Sub-clock b
o [
fc © PCLK0=0
On-chip _[>
CM21 oscillator a2
s clock %>—7
N~_fAD
Oscillation Hs\ol/
stop, re- PCLK1=1
oscillation P
detection >4 " peLki=o
circuit
| N_f8sio
CM10=1(stop mode) S Q PLL [
frequency f32s10
R synthesizer e|bfc
E — d  CMo7=0 D4INT clock
CMm21=1 @ﬂ Divider
1 | clock CPU clock
Main clock 0 oMt CM21=0
cMo5 generating circuit BOLK
cMo2 ﬂ:>—
S Q :
WAIT instruction —— R prTTTT s Nemserensnensas s
: e b ¢
fa—e o
RESETO H
Software reset : CM06=0
N O : O CM17, CM16=112
; CM06=0 —
Interrupt request level judgment output | CM17, CM16=102 ) ~— O d H
CMO06=0
CM00, CMO01, CM02, CM04, CM05, CM06, CMO7: Bits in the CMO register H CM17, CM16=012
CM10, CM11, CM16, CM17: Bits in the CM1 register
PCLKO, PCLK1, PCLKS: Bits in the PCLKR register H CM06=0
CM21, CM27: Bits in the CM2 register H - . .
9 ; CM17, CM16=002 Details of divider

Oscillation stop, re-oscillation detection circuit

Variable On-chip Oscillator

ROCR1, ROCR0=002
Reset
Pulse ?enelrat:(on pv— CM27=0 generating Oscillation stop
. circuit for cloc! g circuit detection reset
i O
:\:lllslcrl‘( dge detection — dlschffge =01z
and charge, cireu O— Oscillation stop, —>Osci||altior‘\ stop, 1/8
discharge control CM27=1 | re-oscillation re-oscillation ROCR3, ROCR2=112
detection interrupt detection signal
generating circuit ROCR1, ROCRO=112 ROCR3, RCR2:102
On-chip !
ROCR3, ROCR2=012 oscillator
» CM21 switch signal clock
PLL frequency synthesizer
T
|
!
| Programmable
: counter L Voltage — PLL clock
! Phase Charge control |
| comparator pump oscillator i
i (VCO) i
Main clock I |
! !
! Internal low- l
! pass filter |
| |
Figure 7.1 Clock Generation Circuit
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M16C/29 Group 7. Clock Generation Circuit

System Clock Control Register 0 (1)

b7 b6 b5 b4 b3 b2 b1 b0

| | | | | | | | | Symbol Address After Reset

L CMO 000616 010010002

A

¢+ 44 41+ [ BitSymbol Bit Name Function RW
) ) ) '

: o E E E L CMO00 Clock output function See Table 7.3 RW

R I select bit

E AR S e Yk RW
) ) )

] ! ]

' E E : o CM02 Wait Mode peripheral function | 0: Do not stop peripheral function clock in wait mode RW

Yoo T clock stop bit (10) 1: Stop peripheral function clock in wait mode (8)
) ) )

Yy o ) - ; R

' ' XcIN-XcourT drive capacity | 0: LOW

A CMO3 | Select bit 1: HIGH RW

yoror Port Xc select bit (2) 0: 1/0 port P86, P87

) . ’

! E E Prormmememeeey CMo4 1: XcIN-XcouT generation function(® RW

N Main clock stop bit 0:0On @

T RRREREEELD CMo5 | 330 72073 5P 1- OFf ) RW

) N "

] ' N .. -

L T CMO06 Main clock division select | 0: CM16 and CM17 valid

: bit 0 (7. 13, 14) 1: Division by 8 mode RW

)

] System clock select bit 0: Main clock, PLL clock, or on-chip oscillator clock

* CMo7 (6,10, 11, 12) 1: Sub-clock RW

NOTES:

-

. Write to this register after setting the PRCO bit in the PRCR register to 1 (write enable).

2. The CMO3 bit is set to 1 (high) when the CMO04 bit is set to 0 (I/O port) or the MCU goes to a stop mode.

3. This bit is provided to stop the main clock when the low power dissipation mode or on-chip oscillator low power dissipation mode
is selected. This bit cannot be used for detection as to whether the main clock stopped or not. To stop the main clock, the
following setting is required:

(1) Set the CMO07 bit to 1 (Sub-clock select) or the CM21 bit in the CM2 register to 1 (on-chip oscillator select) with the sub-
clock stably oscillating.

(2) Set the CM20 bit in the CM2 register to 0 (Oscillation stop, re-oscillation detection function disabled).

(3) Set the CMO5 bit to 1 (Stop).

4. During external clock input, set the CMO5 bit to 0 (On).

5. When CMO5 bit is set to 1, the XouT pin goes "H". Futhermore, because the internal feedback resistor remains connectes,
the XIN pin is pulled "H" to the same level as XourT via the feedback resistor.

6. After setting the CMO04 bit to 1 (XcIN-XcouT oscillator function), wait until the sub-clock oscillates stably before switching
the CMO7 bit from O to 1 (sub-clock).

7. When entering stop mode from high or middle speed mode, on-chip oscillator mode or on-chip oscillator low power mode, the
CMOB6 bit is set to 1 (divided-by-8 mode).

8. The fc32 clock does not stop. During low speed or low power dissipation mode, do not set this bit to 1(peripheral clock turned
off in wait mode).

9. To use a sub-clock, set this bit to 1. Also, make sure ports P86 and P87 are directed for input, with no pull-ups.

10. When the PM21 bit in the PM2 register is set to 1 (clock modification disable), writing to bits CM02, CM05, and CMO07 has
no effect.

11. If the PM21 bit needs to be set to 1, set the CMO07 bit to 0 (main clock) before setting it.

12. To use the main clock a the clock source for the CPU clock, follow the procedure below.
(1) Set the CMO05 bit to 0 (oscillate).
(2) Wait the main clock oscillation stabilized.
(3) Set all bits CM11, CM21, and CMO7 to 0.

13. When the CM21 bit is set to 0 (on-chip oscillaor turned off) and the CMO05 bit is set to 1 (main clock turned off), the CM06 bit
is fixed to 1 (divide-by-8 mode) and the CM15 bit is fixed to 1 (drive capability High).

14. To return from on-chip oscillator mode to high-speed or middle-speed mode set both bits CM06 and CM15 to 1.

Figure 7.2 CMO Register
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M16C/29 Group

7. Clock Generation Circuit

System Clock Control Register 1 (1)

b7 b6 b5 b4 b3 b2 b1 b0

| | 0 | Symbol Address After Reset
. i e . CM1 000716 001000002
Bit Symbol Bit Name Function RW
I A cMm10 | All clock stop control bit 0: Clock on RW
e (4,6) 1 : All clocks off (stop mode)
A CM11 | System clock select bit1 |0 : Main clock RW
A ©n 1:PLL clock (8)
Pl memteeebeneees (b4-b2) Reserved bit Setto 0 RW
o XIN-XOUT drive capacity | 0 : LOW
P tTmmmmmmmmmmmmmmeeed cM15 select bit (2) 1:HIGH RW
I b7 b6
D] CM16 Main clock division 0 0 : No division mode RW
' select bits (3) 0 1 : Division by 2 mode
: 10 : Division by 4 mode
........................... CM17 Y

11 : Division by 16 mode RW

NOTES:

1. Write to this register after setting the PRCO bit in the PRCR register to 1 (write enable).

2. When entering stop mode from high or middle speed mode, or when the CMO05 bit is set to 1 (main clock

turned off) in low speed mode, the CM15 bit is set to 1 (drive capability high).

3. Effective when the CMO06 bit is 0 (bits CM16 and CM17 enable).

4. If the CM10 bit is 1 (stop mode), XouT goes “H” and the internal feedback resistor is disconnected. The XCIN
and XcouT pins are placed in the high-impedance state. When the CM11 bit is set to 1 (PLL clock), or the
CM20 bit in the CM2 register is set to 1 (oscillation stop, re-oscillation detection function enabled), do not set

the CM10 bit to 1.

5. After setting the PLCO7 bit in the PLCO register to 1 (PLL operation), wait until tsu (PLL) elapses before setting
the CM11 bit to 1 (PLL clock).

6. When the PM21 bit in the PM2 register is set to 1 (clock modification disable), writing to bits CM10, CM11 has
no effect. When the PM22 bit in the PM2 register is set to 1 (watchdog timer count source is on-chip oscillator

clock), writing to the CM10 bit has no effect.
7. Effective when CMO7 bit is 0 and CM21 bitis O .

Figure 7.3 CM1 Register

NOTE:

On-chip Oscillator Control Register (1)

|>b&| bG| bs| | | | Symbol Address After Reset

\[0]0]0 ROCR 025C16 X00001012
A Bit Symbol Bit Name Function RW
E I . b1 b0
ROCRO Frequency select bits 0 0: f1 (ROC) RW
oo 0 1: f2 (ROC)
1 0: Do not set to this value
oo ROCR1 11:f3 (ROC) RW
E E E . . b3 b2
ROCR2 | Divider select bits 0 0: 