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Notice

All information included in this document 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 Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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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.




General Precautions in the Handling of MPU/MCU Products

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

1. Handling of Unused Pins

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

— The input pins of CMOS products are generally in the high-impedance state. In operation
with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the
vicinity of LSI, an associated shoot-through current flows internally, and malfunctions 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 LSl is not guaranteed if they are
accessed.

4. Clock Signals

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

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

signal has stabilized.

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

5. Differences between Products

Before changing from one product to another, i.e. to one with a different 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.




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/64 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.
Datasheet Hardware overview and electrical characteristics | M16C/64 Group |REJ03B0216
Datasheet
Hardware manual | Hardware specifications (pin assignments, M16C/64 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 |Descriptions of Instruction set M16C/60, M16C/ |REJ09B0137
20, M16C/Tiny
Series Software

Manual
Application note |Information on using peripheral functions and Available from Renesas
application examples Technology Web site.

Sample programs

Information on writing programs in assembly
language and C

Renesas Product specifications, updates on documents,
technical update |etc.
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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 PMO3 bit in the PMO register
P3_5 pin, VCC pin

(2) Notation of Numbers
The indication “b” is appended to numeric values given in binary format. However, nothing is
appended to the values of single bits. The indication “h” is appended to numeric values given in
hexadecimal format. Nothing is appended to numeric values given in decimal format.
Examples  Binary: 11b
Hexadecimal: EFAQOh
Decimal: 1234



3. Register Notation

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

XXX Register *1

b7 b6 b5 b4 b3 b2 bl bo

| | | | | 0 |><| ( Symbol Address After Reset
T T T T T T T T XXX XXX OOh
1 1 1 1 1 1 1 1
Pl
oot Bit Symbol Bit Name Function RW *9
[ T T R T N B | | —
1 1 1 1 1 1 1 L_ XXX bltS bl b0
I XXX0 1.0: XXX
T T T S R 0 1: XXX
(I O T T R N 1 0: Do not set.
P Tt oxxa 11 XXX RW
T R T T
-
A N - Nothing is assigned. If necessary, set to 0.
T A (b2) When read, the content is undefined. - | %3
T R
1 1 1 1 1
1 1 1 1 1 —_— —
i nininintally (b3) Reserved bits Set to 0. RW N
I T |- *4
T I
I jon var | ng |
[ T XXX4 XXX bits Function varies according to the operating RW
[ | mode.
P
1 1 1
1 1 1
I XXX5 \\e}
P
1 1
1 1
1 1
| e XXX6 RW
!
1
bommmmmm oo oo oo XXX7 | XXX bit 9 XX RO

*1

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

0: Setto 0.

1: Set to 1.

X: Nothing is assigned.

*2
RW: Read and write.
RO: Read only.
WO: Write only.
—: Nothing is assigned.

*3
* Reserved bit
Reserved bit. Set to specified value.

*4

« Nothing is assigned
Nothing is assigned to the bit. 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 infor-
mation on the individual modes.



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
I/O 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
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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SFR Page Reference

Address Register Symbol Page Address Register Symbol Page
0000h 0042h INT7 Interrupt Control Register INT7IC 106
0001h 0043h INT6 Interrupt Control Register INT6IC 106
0002h 0044h INT3 Interrupt Control Register INT3IC 106
0003h 0045h Timer B5 Interrupt Control Register TBSIC 105
0004h Processor Mode Register 0 PMO 48 0046h Timer B4 Interrupt Control Register, UART1 | TB4IC, 105
0005h Processor Mode Register 1 PML 29 ELEJ;S(feorllision Detection Interrupt Control U1BCNIC
0006h | System Clack Control Register 0 cMo 76 0047h | Timer B3 Interrupt Control Register, UARTOBUS | TB3IC, 105
0007h System Clock Control Register 1 CM1 77 Collision Detection Interrupt Control Register UOBCNIC
0008h Chip Select Control Register CSR 55 0048h SI/04 Interrupt Control Register, INTS S4IC, INT5IC 106
0009h Interrupt Control Register
- 0049h SI/03 Interrupt Control Register, INT4 S3IC, INT4IC 106
000Ah Protect Register PRCR 98 Interrupt Control Register
000Bh | Data Bank Register DBR 67 004Ah | UART2 BUS Collision Detection Interrupt BCNIC 106
000Ch Oscillation Stop Detection Register CM2 78 Control Register
000Dh 004Bh DMAQO Interrupt Control Register DMoIC 105
000Eh 004Ch DMAL Interrupt Control Register DM1IC 105
000Fh 004Dh Key Input Interrupt Control Register KUPIC 105
0010h Program 2 Area Control Register PRG2C 50 004Eh A/D Conversion Interrupt Control Register ADIC 105
0011h 004Fh UART2 Transmit Interrupt Control Register S2TIC 105
0012h Peripheral Clock Select Register PCLKR 79 0050h UART2 Receive Interrupt Control Register S2RIC 105
0013h 0051h UARTO Transmit Interrupt Control Register SOTIC 105
0014h 0052h UARTO Receive Interrupt Control Register SORIC 105
0015h Clock Prescaler Reset Flag CPSRF 142 0053h UART1 Transmit Interrupt Control Register S1TIC 105
0016h 0054h UART1 Receive Interrupt Control Register S1RIC 105
0017h 0055h Timer AO Interrupt Control Register TAOIC 105
0018h Reset Source Determine Flag RSTFR 46 0056h Timer Al Interrupt Control Register TAlIC 105
0019h Voltage Detection 2 Circuit Flag Register VCR1 38 0057h Timer A2 Interrupt Control Register TA2IC 105
001Ah | Voltage Detection Circuit Operation Enable | VCR2 a8 0058h | Timer A3 Interrupt Control Register TA3IC 105
Register 0059h Timer A4 Interrupt Control Register TA4IC 105
001Bh | Chip Select Expansion Control Register CSE 62 005Ah | Timer BO Interrupt Control Register TBOIC 105
001Ch PLL Control Register 0 PLCO 80 005Bh | Timer B1 Interrupt Control Register TB1IC 105
001Dh 005Ch | Timer B2 Interrupt Control Register TB2IC 105
001Eh Processor Mode Register 2 PM2 79 005Dh | INTO Interrupt Control Register INTOIC 106
001Fh Low Voltage Detection Interrupt Register DAINT 39 005Eh INT1 Interrupt Control Register INT1IC 106
0020h 005Fh | INT2 Interrupt Control Register INT2IC 106
0021h 0060h
0022h 0061h
0023h 0062h
0024h 0063h
0025h 0064h
0026h 0065h
0027h 0066h
0028h 0067h
0029h 0068h
002Ah Voltage Monitor 0 Circuit Control Register VwoC 40 0069h DMA2 Interrupt Control Register DM2IC 105
002Bh 006Ah DMAS Interrupt Control Register DM3IC 105
002Ch 006Bh | UARTS5 BUS Collision Detection Interrupt Control | USBCNIC 105
002Dh Register
002Eh 006Ch UART5 Transmit Interrupt Control Register S5TIC 105
002Fh 006Dh UART5 Receive Interrupt Control Register S5RIC 105
0030h 006Eh UART6 BUS_ Collision Detection Interrupt UBBCNIC 105
Control Register
0031h 006Fh UART®6 Transmit Interrupt Control Register S6TIC 105
0032h 0070h UART®6 Receive Interrupt Control Register S6RIC 105
0033h 0071h UART?7 BUS Caollision Detection Interrupt U7BCNIC 105
0034h Control Register
0035h 0072h UART?7 Transmit Interrupt Control Register S7TIC 105
0036h 0073h UART7 Receive Interrupt Control Register S7RIC 105
0037h 0074h
0038h 0075h
003%h 0076h
003Ah 0077h
003Bh 0078h
003Ch 007%h
003Dh 007Ah
003Eh 007Bh
003Fh 007Ch
0040h 007Dh
0041h 007Eh
007Fh
NOTE: 1. Blank columns are all reserved space. No access is allowed. DO80h to
D17Fh
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Address Register Symbol Page Address Register Symbol Page
0180h DMAO Source Pointer SARO 129 01C3h

0181h 01C4h

0182h 01C5h

0183h 01C6h

0184h DMAQ Destination Pointer DARO 129 01C7h

0185h 01C8h Timer B Count Source Select Register 0 TBCSO 158
0186h 01C9%h Timer B Count Source Select Register 1 TBCS1 158
0187h 01CAh

0188h DMAO Transfer Counter TCRO 129 01CBh

0189h 01CCh

018Ah 01CDh

018Bh 01CEh

018Ch DMAO Control Register DMOCON 129 01CFh

018Dh 01D0h Timer A Count Source Select Register 0 TACSO 142
018Eh 01D1h Timer A Count Source Select Register 1 TACS1 142
018Fh 01D2h Timer A Count Source Select Register 2 TACS2 143
0190h DMAL1 Source Pointer SAR1 129 01D3h

0191h 01D4h

0192h 01D5h Timer A Waveform Output Function Select TAPOFS 143
0193h Register

0194h DMAL Destination Pointer DAR1 129 01D6h

0195h 01D7h

0196h 01D8h

0197h 01D%h

0198h DMAL Transfer Counter TCR1 01DAR

0199h 129 01DBh

O19AN 01DEh

019Bh 01DCh

019Ch DMAL1 Control Register DM1CON 128 01DDh

0190h 01DFh

O19EN 01EOh

O19Fh 01E1lh

01A0h DMA2 Source Pointer SAR2 129 O1E2h

01A1h 01E3h

01A2h 01E4h

o1A3N 01E5h

01A4h DMA2 Destination Pointer DAR2 129 01E6h

01A5h 01E7h

01A6h 01E8h Timer B Count Source Select Register 2 TBCS2 158
01A7h 01E9h Timer B Count Source Select Register 3 TBCS3 158
01A8h | DMA2 Transfer Counter TCR2 129 O1EAR

01A%h 01EBh

O1AAD 01ECh

OLABN 01EDh

01ACh | DMA2 Control Register DM2CON 128 O1EER

OLADh 01EFh

OLAER 01FOh

OLAED 01F1h

01BOh DMA3 Source Pointer SAR3 129 01F2h

01B1h 01F3h

0182h 01F4h

01B3h 01F5h

01B4h | DMA3 Destination Pointer DAR3 129 01F6h

01B5h 01F7h

01B6h 01F8h

o1B7h 01F9h

01B8h DMAS3 Transfer Counter TCR3 129 OLFAR

01B9h 01FBh

O1BAR 01FCh

01BBh 01FDh

01BCh DMA3 Control Register DM3CON 129 O1FEh

o18Dh 01FFh

O1BED 0200h

01BFh 0201h

o1Coh 0202h

o1cih 0203h

01C2h 0204h

NOTE: 1. Blank columns are all reserved space. No access is allowed.
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Address Register Symbol Page Address Register Symbol Page
0205h Interrupt Source Select Register 3 IFSR3A 114 0249h UARTO Bit Rate Register UOBRG 181
0206h Interrupt Source Select Register 2 IFSR2A 114 024Ah UARTO Transmit Buffer Register uoTB 180
0207h Interrupt Source Select Register IFSR 113 024Bh

0208h 024Ch UARTO Transmit/Receive Control Register 0 | UOCO 182
0209h 024Dh UARTO Transmit/Receive Control Register 1 | UOC1 183
020Ah 024Eh UARTO Receive Buffer Register UORB 180
020Bh 024Fh

020Ch 0250h UART Transmit/Receive Control Register 2 UCON 184
020Dh 0251h

020Eh Address Match Interrupt Enable Register AIER 117 0252h

020Fh Address Match Interrupt Enable Register 2 AIER2 117 0253h

0210h Address Match Interrupt Register 0 RMADO 117 0254h UART1 Special Mode Register 4 U1SMR4 186
0211h 0255h UART1 Special Mode Register 3 U1SMR3 185
0212h 0256h UART1 Special Mode Register 2 U1SMR2 185
0213h 0257h UART1 Special Mode Register U1SMR 184
0214h Address Match Interrupt Register 1 RMAD1 117 0258h UART1 Transmit/Receive Mode Register UIMR 181
0215h 0259h UART1 Bit Rate Register U1BRG 181
0216h 025Ah UART1 Transmit Buffer Register ulTB 171
0217h 025Bh

0218h Address Match Interrupt Register 2 RMAD2 117 025Ch UART1 Transmit/Receive Control Register 0 [ U1CO 181
0219h 025Dh UART1 Transmit/Receive Control Register 1 | U1C1 183
021Ah 025Eh UART1 Receive Buffer Register U1RB

021Bh 025Fh R
021Ch | Address Match Interrupt Register 3 RMAD3 117 0260h

021Dh 0261h

021Eh 0262h

021Fh 0263h

0220h Flash Memory Control Register 0 FMRO 275 0264h UART2 Special Mode Register 4 U2SMR4 186
0221h Flash Memory Control Register 1 FMR1 276 0265h UART2 Special Mode Register 3 U2SMR3 185
0222h Flash Memory Control Register 2 FMR2 277 0266h UART2 Special Mode Register 2 U2SMR2 185
0223h 0267h UART2 Special Mode Register U2SMR 184
0224h 0268h UART2 Transmit/Receive Mode Register U2MR 181
0225h 0269h UART?2 Bit Rate Register U2BRG 181
0226h 026Ah UART2 Transmit Buffer Register u2TB 171
0227h 026Bh

0228h 026Ch UART2 Transmit/Receive Control Register 0 | U2CO 182
0229h 026Dh UART2 Transmit/Receive Control Register 1 | U2C1 183
022Ah 026Eh UART2 Receive Buffer Register U2RB 180
022Bh 026Fh

022Ch 0270h SI/03 Transmit/Receive Register S3TRR 226
022Dh 0271h

022Eh 0272h SI/03 Control Register S3C 226
022Fh 0273h SI/O3 Bit Rate Register S3BRG 226
0230h Flash Memory Control Register 6 FMR6 278 0274h SI/04 Transmit/Receive Register S4TRR 226
0231h 0275h

0232h 0276h SI/04 Control Register S4ac 226
0233h 0277h S1/04 Bit Rate Register S4BRG 226
0234h 0278h S1/034 Control Register 2 S34C2 227
0235h 0279h

0236h 027Ah

0237h 027Bh

0238h 027Ch

0239h 027Dh

023Ah 027Eh

023Bh 027Fh

023Ch 0280h

023Dh 0281h

023Eh 0282h

023Fh 0283h

0240h 0284h UARTS5 Special Mode Register 4 US5SMR4 186
0241h 0285h UARTS5 Special Mode Register 3 U5SMR3 185
0242h 0286h UARTS5 Special Mode Register 2 U5SMR2 185
0243h 0287h UARTS5 Special Mode Register USSMR 184
0244h UARTO Special Mode Register 4 UOSMR4 186 0288h UART5 Transmit/Receive Mode Register USMR 181
0245h UARTO Special Mode Register 3 UOSMR3 185 0289h UARTS5 Bit Rate Register U5BRG 181
0246h UARTO Special Mode Register 2 UOSMR2 185

0247h | UARTO Special Mode Register UOSMR 184 NOTE: 1. Blank columns are all reserved space. No access is allowed.

0248h UARTO Transmit/Receive Mode Register UOMR 181




Address Register Symbol Page Address Register Symbol Page
028Ah UARTS5 Transmit Buffer Register U5TB 180 031Ah
028Bh 031Bh Timer B3 Mode Register TB3MR 156
028Ch | UARTS5 Transmit/Receive Control Register 0 | USCO 182 031Ch Timer B4 Mode Register TB4MR 156
028Dh UARTS Transmit/Receive Control Register 1 [ USC1 183 031Dh Timer B5 Mode Register TB5MR 156
028Eh UARTS5 Receive Buffer Register USRB 171 031Eh
028Fh 031Fh
0290h 0320h Count Start Flag TABSR 157
0291h 0321h
0292h 0322h One-Shot Start Flag ONSF 141
0293h 0323h Trigger Select Register TRGSR 141
0294h UART®6 Special Mode Register 4 U6SMR4 186 0324h Up/Down Flag UDF 140
0295h UART6 Special Mode Register 3 U6SMR3 185 0325h
0296h UART®6 Special Mode Register 2 U6SMR2 185 0326h Timer AO Register TAO 153
0297h UART6 Special Mode Register U6SMR 184 0327h
0298h UART6 Transmit/Receive Mode Register U6MR 181 0328h Timer Al Register TA1 153
0299h UARTS6 Bit Rate Register UBBRG 181 0329h
029Ah UART6 Transmit Buffer Register U6TB 180 032Ah Timer A2 Register TA2 153
029Bh 032Bh
029Ch UART®6 Transmit/Receive Control Register 0 | U6CO 182 032Ch Timer A3 Register TA3 153
029Dh UART®6 Transmit/Receive Control Register 1 | U6C1 183 032Dh
029Eh UART6 Receive Buffer Register U6RB 180 032Eh Timer A4 Register TA4 153
029Fh 032Fh
02A0h 0330h Timer BO Register TBO 156
02A1h 0331h
02A2h 0332h Timer B1 Register TB1 156
02A3h 0333h
02A4h UART7 Special Mode Register 4 U7SMR4 186 0334h Timer B2 Register TB2 156
02A5h | UART?7 Special Mode Register 3 U7SMR3 185 0335h
02A6h UART7 Special Mode Register 2 U7SMR2 185 0336h Timer AO Mode Register TAOMR 139
02A7h UART7 Special Mode Register U7SMR 184 0337h Timer A1 Mode Register TAIMR 139
02A8h UART7 Transmit/Receive Mode Register U7MR 181 0338h Timer A2 Mode Register TA2MR 139
02A%h UARTY7 Bit Rate Register U7BRG 181 033%h Timer A3 Mode Register TA3MR 139
02AAh | UARTY Transmit Buffer Register u7TB 180 033Ah Timer A4 Mode Register TAAMR 139
02ABh 033Bh Timer BO Mode Register TBOMR 156
02ACh | UARTY Transmit/Receive Control Register 0 | U7CO 182 033Ch Timer B1 Mode Register TBIMR 156
02ADh | UARTY Transmit/Receive Control Register 1 | U7C1 183 033Dh Timer B2 Mode Register TB2MR 156
02AEh UART7 Receive Buffer Register U7RB 180 033Eh Timer B2 Special Mode Register TB2SC 171
02AFh 033Fh
02B0h 0340h
to 0341h
02FFh 0342h
0300h Timer B3,4,5 Count Start Flag TBSR 157 0343h
0301h 0344h
0302h Timer Al-1 Register TA11l 171 0345h
0303h 0346h
0304h Timer A2-1 Register TA21 171 0347h
0305h 0348h
0306h Timer A4-1 Register TA41 171 0349h
0307h 034Ah
0308h Three-Phase PWM Control Register 0 INVCO 168 034Bh
0309h Three-Phase PWM Control Register 1 INVC1 169 034Ch
030Ah Three-Phase Output Buffer Register 0 IDBO 170 034Dh
030Bh Three-Phase Output Buffer Register 1 IDB1 170 034Eh
030Ch | Dead Time Timer DTT 170 034Fh
030Dh | Timer B2 Interrupt Generation Frequency Set | ICTB2 170 0350h

Counter 0351h
030Eh 0352h
030Fh . _ oa5ah
0310h Timer B3 Register TB3 156 0354h
0311h . - 03550
0312h Timer B4 Register TB4 156 0356h
0313h . - 0357h
0314h Timer B5 Register TB5 156 0358h
0315h 0359h
0316h 035AN
0317h 0358h
0318h
0319h NOTE: 1. Blank columns are all reserved space. No access is allowed.




Address Register Symbol Page Address Register Symbol Page
035Ch 03A0h
035Dh 03Alh
035Eh 03A2h
035Fh 03A3h
0360h Pull-Up Control Register 0 PURO 261 03A4h
0361h Pull-Up Control Register 1 PUR1 261 03A5h
0362h Pull-Up Control Register 2 PUR2 262 03A6h
0363h 03A7h
0364h 03A8h
0365h 03A%h
0366h Port Control Register PCR 262 03AAh
0367h 03ABh
0368h 03ACh
0369h 03ADh
036Ah 03AEh
036Bh 03AFh
036Ch 03B0Oh
036Dh 03B1h
036Eh 03B2h
036Fh 03B3h
0370h 03B4h
0371h 03B5h
0372h 03B6h
0373h 03B7h
0374h 03B8h
0375h 03B%Sh
0376h 03BAh
0377h 03BBh
0378h 03BCh CRC Data Register CRCD 251
0379h 03BDh
037Ah 03BEh CRC Input Register CRCIN 251
037Bh 03BFh
037Ch | Count Source Protection Mode Register CSPR 120 03COh A/D Register 0 ADO 235
037Dh | Watchdog Timer Reset Register WDTR 119 03C1h
037Eh Watchdog Timer Start Register WDTS 119 03C2h A/D Register 1 AD1 235
037Fh Watchdog Timer Control Register wDC 119 03C3h
0380h 03C4h A/D Register 2 AD2 235
0381h 03C5h
0382h 03C6h A/D Register 3 AD3 235
0383h 03C7h
0384h 03C8h A/D Register 4 AD4 235
0385h 03C%h
0386h 03CAh A/D Register 5 AD5 235
0387h 03CBh
0388h 03CCh | A/D Register 6 AD6 235
0389h 03CDh
038Ah 03CEh A/D Register 7 AD7 235
038Bh 03CFh
038Ch 03D0h
038Dh 03D1h
038Eh 03D2h
038Fh 03D3h
0390h DMA2 Source Select Register DM2SL 125 03D4h A/D Control Register 2 ADCON2 235
0391h 03D5h
0392h DMA3 Source Select Register DM3SL 125 03D6h A/D Control Register 0 ADCONO 234
0393h 03D7h A/D Control Register 1 ADCON1 234
0394h 03D8h D/AO Register DAO 250
0395h 03D%h
0396h 03DAh D/A1 Register DAl 250
0397h 03DBh
0398h DMAO Source Select Register DMOSL 125 03DCh D/A Control Register DACON 250
0399h 03DDh
039Ah DMA1 Source Select Register DM1SL 125 03DEh
039Bh 03DFh
039Ch 03EOh Port PO Register PO 260
039Dh 03E1lh Port P1 Register P1 260
039Eh 03E2h Port PO Direction Register PDO 259
039Fh 03E3h Port P1 Direction Register PD1 259
NOTE: 1. Blank columns are all reserved space. No access is allowed.
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Address Register Symbol Page
03E4h Port P2 Register P2 260
03E5h Port P3 Register P3 260
03E6h Port P2 Direction Register PD2 259
03E7h Port P3 Direction Register PD3 259
03E8h Port P4 Register P4 260
03E%h Port P5 Register P5 260
03EAh Port P4 Direction Register PD4 259
03EBh Port P5 Direction Register PDS 259
03ECh | Port P6 Register P6 260
03EDh | Port P7 Register P7 260
03EEh Port P6 Direction Register PD6 259
03EFh Port P7 Direction Register PD7 259
03F0h Port P8 Register P8 260
03F1h Port P9 Register P9 260
03F2h Port P8 Direction Register PD8 259
03F3h Port P9 Direction Register PD9 259
03F4h Port P10 Register P10 260
03F5h

03F6h Port P10 Direction Register PD10 259
03F7h

03F8h

03F9h

03FAh

03FBh

03FCh

03FDh

03FEh

03FFh

DO00Oh

to

D7FFh

OFS1 Optional Feature Select Address OFS1 272

NOTE: 1. Blank columns are all reserved space. No access is allowed.



LENESAS

M16C/64 Group
RENESAS MCU

1. Overview

1.1 Features

The M16C/64 Group MCUs incorporate the M16C/60 Series CPU core and flash memory, employing
sophisticated instructions for a high level of efficiency. With 1 Mbyte of address space (expandable to 4
Mbyte), this MCU is capable of executing instructions at high speed. In addiditon, the CPU core boasts a
multiplier for high-speed operation processing.

Power consumption is low, and the M16C/64 Group supports operating modes that allow additional power
control. The MCU also uses an anti-noise configuration to reduce emissions of electromagnetic noise and
is designed to withstand EMI. Integration of many peripheral functions, including multifunction timer and
serial interface, reduces the number of system components.

1.1.1 Applications

Audio, cameras, television, home appliance, office equipment, communication equipment, portable
equipment, industrial equipment, etc.

REJ09B0392-0105 Rev.1.05 Mar 17, 2009 RENESAS
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M16C/64 Group

1. Overview

1.2

Specifications

Tables 1.1 and 1.2 list Specifications Outline.

Table 1.1 Specifications (1)
Item Function Specification
CPU Central processing unit M16C/60 core (multiplier: 16-bit x 16-bit = 32 bits,
multiply and accumulate instruction: 16 x 16 + 32 =32 hits)
* Number of basic instructions: 91
* Minimum instruction execution time:
40.0 ns ( f(BCLK) = 25 MHz, VCC1 =VCC2 =2.7t0 5.5V)
« Operating modes: Single-chip, memory expansion, and microprocessor
Memory ROM, RAM, See Table 1.3 “Product List”.
data flash
Voltage Voltage detection circuit Low-voltage detection unit
Detection
Clock Clock generation circuit « 4 circuits: Main clock, sub clock, on-chip oscillator (125 kHz), PLL

frequency synthesize
* Oscillation stop detection: Main clock oscillation stop detection and re-
oscillation detection function
 Frequency divider circuit: Divide ratio selectable from 1, 2, 4, 8 and 16
» Low-power consumption modes: Wait mode, stop mode

External Bus
Expansion

Bus and memory expansion

» Address space: 1 Mbyte

 External bus interface: 0 to 3 waits states, chip select 4 outputs,
memory area expansion function (up to 4 Mbytes)

 Bus format: Separate bus or multiplexed bus selectable, data bus
width selectable (8 or 16 bits), number of address buses selectable
(12, 16, or 20 buses)

1/0 Ports

Programmable I/O ports

*« CMOS 1/O ports: 85, selectable pull-up resistor
* Nch open drain ports: 3

Interrupts

* Interrupt vectors: 70
« External interrupt input: 13 (NMI, INT x 8, key input x 4)
* Interrupt priority levels: 7

Watchdog Timer

15 bits x 1 (with prescaler)
Automatic reset start function selectable

DMA DMAC * 4 channels, cycle steal mode
« Trigger sources: 43
« Transfer modes: 2 (single transfer, repeat transfer)
Timer Timer A 16-bit timer x 5
Timer mode, event counter mode, one shot timer mode, pulse width
modulation (PWM) mode
Event counter two-phase pulse signal processing (two-phase encoder
input) x 3 channels
Timer B 16-bit timer x 6
Timer mode, event counter mode, pulse period measurement mode,
pulse width measurement mode
Timer functions for three- Three-phase inverter control (timer Al, timer A2, timer A4, timer B2),
phase motor control On-chip dead time timer
Serial UARTO to UART2, UART5 to  |Clock synchronous/asynchronous x 6 channels
Interface UART7 12C-bus, IEBus (1), special mode 2, SIM (UART2)
S1/03, SI/04 Clock synchronization only x 2 channels
Note:

1. IEBus is a registered trademark of NEC Electronics Corporation.

REJ09B0392-0105 Rev.1.05 Mar 17, 2009 RENESAS

Page 2 of 383




M16C/64 Group 1. Overview

Table 1.2 Specifications (2)

Item | Function Specification
A/D Converter 10-bit resolution x 26 channels, including sample and hold function,
Conversion time: 1.72 ps
D/A Converter 8-bit resolution x 2
CRC Calculation Circuit CRC-CCITT (X6 + X12 + X5 + 1) compliant
Flash Memory Programming and erasure power supply voltage: 2.7 Vto 5.5V

Programming and erasure endurance: 100 times
Program security: ROM code protect, ID code check

Debug Function Functions on-chip debug, on-board flash rewrite function, address match x 4
Operation Frequency/Supply Voltage 25 MHz/VCC1=VCC2=2.7t05.5V
Power Consumption 20 mA (25 MHz/VCC1 =VCC2 =3 V)TBD
3.0 JA(VCC1 =VCC2 = 3V, in stop mode)
Operating Temperature -20°C to 85°C, -40°C to 85°C
Package 100-pin QFP: PRQP0100JD-B (Previous package code: 100P6F-A)

100-pin LQFP: PLQP0100KB-A (Previous package code: 100P6Q-A)

REJ09B0392-0105 Rev.1.05 Mar 17, 2009 :{ENESAS
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M16C/64 Group

1. Overview

1.3

Product List

Table 1.3 lists product information. Figure 1.1 shows part numbers, memory sizes, and packages. Figure
1.2 shows a Marking Diagram of Flash Memory Version (Top View).

Table 1.3 Product List
ROM Capacity RAM

Part No. pRr(é)gl\;laT pRroOgl\;la;n Data Flash| Capacity Package Code Remarks
R5F36406NFA (D) 128 Kbytes |16 Kbytes |4 Kbytes |12 Kbytes |PRQP0100JD-B |Operating
R5F36406NFB (D) x 2 blocks PLQPO100KB-A |temperature
R5F3640DNFA (D) |256 Kbytes |16 Kbytes |4 Kbytes |16 Kbytes |PRQP0100JD-B -20°Cto85°C
R5F3640DNFB (D) x 2 blocks PLQPO100KB-A
R5F3640MNFA (D) 512 Kbytes |16 Kbytes |4 Kbytes |31 Kbytes |PRQP0100JD-B
R5F3640MNFB (D) x 2 blocks PLQPO0100KB-A
R5F36406DFA (D) |128 Kbytes |16 Kbytes |4 Kbytes |12 Kbytes |PRQP0100JD-B |Operating
R5F36406DFB (D) x 2 blocks PLQPO100KB-A |temperature
RSF3640DDFA (D) |256 Kbytes |16 Kbytes |4 Kbytes |16 Kbytes |PRQP0100JD-B | 0 C1085°C
R5F3640DDFB (D) x 2 blocks PLQP0O100KB-A
R5F3640MDFA (D) |512 Kbytes |16 Kbytes |4 Kbytes |31 Kbytes |PRQP0100JD-B
R5F3640MDFB (D) x 2 blocks PLQPO100KB-A

(D) : Under development

Note:

1. Previous package codes are as follows.
PRQP0100JD-B: 100P6F-A, PLQP0100KB-A: 100P6Q-A

Part No.

R 5 FE 3 640

6 D

EA
I

Package type:
FA: Package PRQP0100JD-B (100P6F-A)
FB: Package PLQP0100KB-A (100P6Q-A)

Property Code
N: Operating temperature -20°C to 85°C
D: Operating temperature -40°C to 85°C

Memory type:
F: Flash memory

Memory capacity
Program ROM 1/ RAM
6: 128 Kbytes / 12 Kbytes
D: 256 Kbytes / 16 Kbytes
M: 512 Kbytes / 31 Kbytes
M16C / 64 Group

16-bit microcomputer

Renesas microcomputer

Renesas semiconductor

Figure 1.1

Correspondence of Part No., with Memory Size and Package

REJ09B0392-0105 Rev.1.05 Mar 17, 2009 RENESAS
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M16C/64 Group 1. Overview

M1 6 C
Part No. (See Figure 1.1 Correspondence of Part No.,
R5F36406DFA with Memory Size and Package)
XXXXXXX Date code seven digits

O

Figure 1.2  Marking Diagram of Flash Memory Version (Top View)
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M16C/64 Group 1. Overview

1.4 Block Diagram
Figure 1.3 is a M16C/64 Group Block Diagram.

A S S S S &
v v v v v v
| PortPO | | PortP1 | [ PortP2 | | PortP3 | | PortP4 | [ PortPs |
VCC2 ports

Internal peripheral functions

UART or Clock generation circuits
! ) clock synchronous serial I/O XIN-XOUT
Timer (16-bit) (6 channels) XCIN-XCOUT
. . PLL frequency synthesizer
Outputs (Timer A?- 5 Clock synchronous serial /O On-chip oscillator (125 kHz)
Inputs (Timer B): 6 (8 bits x 2 channels)
DMAC
Three-phase motor control circuit (4 channels)

CRC calculation circuit (CCITT)

Watchdog timer (Polynomial X6 + X12+ X5+ 1)

(15 bits)
A/D converter M16C/60 Series CPU core Memory
(10 bits x 26 channels) ©
ROH [ ROL |] [ SB | ROM
RiH [ RiL ] Usp
D/A converter R2 I
i (@)
(8 bits x 2 channels) . R3 ISP RAM
| INTB |
AQ I
AL | PC |
FB | FLG Multiplier

VCC1 ports

| PortP10 || PortP9 || PortP8 || PortP7 || PortP6 |

As A3 As 4s 438

oor b

Notes :
1. ROM size depends on MCU type.
2. RAM size depends on MCU type.

Figure 1.3  Block Diagram

REJ09B0392-0105 Rev.1.05 Mar 17, 2009 RENESAS
Page 6 of 383



M16C/64 Group

1. Overview

15

Pin Assignments

Figures 1.4 and 1.5 show pin assignments (top view). Tables 1.4 and 1.5list Pin Names, for 100-Pin

Package.
®3)
e
[alyal
I
gEgiizg
g2d2888%:
- S o I
o o SENEEEE
® ZAa SadoI9er
S @a $$$$;IBI$$
n < SN FO -~
Ped2 sznzagesdes &
CELS S Fis RN NNV
Fﬁxﬁﬁkkk%%ggkkgg s 293393895%9
COZEQIEIZEIIIIEELL £ L LLLLL
OHNM#LO(OI\OHNM#LOADI\(/,OSHNW)?LO(OI\OHNM
HIHIHIHIH‘H‘ HIH‘N‘N‘NINININININIU) MIU mlm‘m‘mlmlmlmlvlvlvlvl
[« o T a W T o Y Y Y Y T Y W N M Y Y S o 1= o I WY Y o N W o I o WY WY o WY a W Y
el el el el
PO_7/ANO_7/D7 4—[81] |50] €—» P4_4/CTS7/RTS7/CSO
PO_6/ANO_6/D6 4—»[82] VCC2 ports l20] «—» P4_5/CLK7/CST
PO_5/ANO_5/D5 «—»[83] 48] 4—» P4_6/RXD7/SCL7/CS2
PO_4/ANO_4/D4 <« [84] la7] 4—» P4_7/TXD7/SDAT/CS3
PO_3/ANO_3/D3 4—»% %4—» P5_O/WRL/WR
PO_2/ANO_2/D2 <4—[s6 <—» p5_1/WRH/BHE
PO_1/ANO_1/D1 <4 [g1] M 1 6C/64 G rou p l44] 4—» p5_>/RD
PO_O/ANO_0/D0 4 ss] l43] 4—» p5_3/BCLK
P10_7/AN7/KI3 €—p[so| |42] 4—» p5_4/ALDA
P10_6/AN6/KI2 €—[o0] |41 | «4—» p5_5/HOLD
P10_5/ANS/KIT <—[o1] PRQ P0100JD-B 140 | 4— p5_6/ALE
P10_4/AN4/KT0 <—[92] 39 |4—¥ p5_7/RDY/CLKOUT
P10_3/AN3 <—»[o3] (1 00P6 F'A) A [38|4—» pg 0/CTSO/RTSO
P10_2/AN2 €[4 ( H ) 137 | 4— P6_1/CLKO
P10_1/AN1 «—p|95] tOp view 136 | €—P P6_2/RXDO/SCLO
AVSS Los| 35| 4— p6_3/TXDO/SDAO
P10_0/ANO <€—»[o7] 34] 4—» P6_4/CTSI/RTSI/CTSO/CLKS1
VREF —» [l |33 | €—P p6_5/CLK1
AvVCC [og] VCC1 ports 32| 4—» pg_6/RXD1/SCL1
P9_7/ADTRG/SIN4 €100 |31 |4 p6_7/TXD1/SDAL
1 0 e 0 S S = S s S = S e B S B R R B R R R R R R
e E e o SR NEEBJ 2585 ELE
o o n < 7 = o)
DOPPOo20mzXgWR >>‘|—ENE@Q@N32050
29=522z Onxk BEn B828s8E3Ee
xUSS5Zo0] @S SRR X2RGINEZE
UzssakEe ® B TREEEIEP IS
zLY, I=Bak= o o O DB3cFR Vg xI<
LB oox g | o SE 2% ~Ng 250
colgllﬂ-m”g_g QDEQ D“w%ﬁg
o e <0 T« N Ra)
o - < (@] [}
hl 'E g| Bl & g £
S S
AN g X2
o an
’\I
Notes: o
1. N-channel open-drain output.
2. Check the position of Pin 1 by referring to appendix 1, Package Dimensions.
3. Symbols in brackets [ ] represent a functional signal as a whole.

Figure 1.4

Pin Assignment (Top View)
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M16C/64 Group 1. Overview

—~
w
=

[A5/D5], [A5/DA4]

, [A2/D2], [A2/D1]
. [A6/D6], [A6/D5]
, [A7/D7], [A7/D6]

[67 ] 4—» P2_3/AN2_3/A3, [A3/D3], [A3/D2]

[66] € p2
[65] € p2

, [AO/DO], AO

[69] €—» P2_1/AN2_1/A1, [A1/D1], [A1/DO]

[68] €—» p2_2/AN2_2/A2

[A8/D7]

5/INT3/D13

6/INT4/D14

7/INT5/D15

4/INTG/AN2_4/A4, [A4/D4], [A4/D3]

5/INT7/AN2_5/A5

[63] 4—» p2_7/AN2_7/A7

[75] €—» P1_3/TXD6/SDA6/D11
VSS
VvCC2

[74] > P1_4/D12

73] «—» P1

[72] «—» P1

[71] «—» P21

[70] €4—» p2_0/AN2_0/AD
[64] 4—» p2_6/AN2_6/A6
[61] «—» P3 0/A8

[59] 4—» P3_1/A9

[58] «—» P3_2/A10

[57] €4 P3_3/A11

(56| €—» P3_4/A12

[55] «—» P3 5/A13

[54] €4—» P3_6/A14

[53] «—» P3_7/A15

[52] € P4_0/A16

[51] € P4_1/A17

[52]
[50]

J

P1_2/RXD6/SCL6/D10
P1_1/CLK6/D9
P1_0/CTS6/RTS6/DS
PO_7/ANO_7/D7
PO_6/ANO_6/D6
PO_5/ANO_5/D5
PO_4/ANO_4/D4
PO_3/ANO_3/D3
PO_2/ANO_2/D2
PO_1/ANO_1/D1
PO_O/ANO_0/DO
P10_7/AN7/KI3
P10_6/ANG/KIZ
P10_5/ANS/KIT
P10_4/AN4/KIO

<P p4 2/A18
<—» P4 _3/A19

4—» p4_4[CTS7/RTS7/CSO
<4—» p4 5/CLK7/CST
4P p4 6/RXD7/SCL7/CS2
<4—» p4 7/TXD7/SDA7/CS3
<4—» pP5_0/WRL/WR

<4—» pP5_1/WRH/BHE
<+—» P5_2/RD

<—» pP5 3/BCLK

<4—» p5_4/HLDA

<4—» pP5_5HOLD

<4—» P5_6/ALE

<4 p5_7/RDY/CLKOUT
<4—» p6_0/CTSO/RTSO

W@

VCC2 ports 4\

M16C/64 Group

PLQPO100KB-A
(100P6Q-A) !

P10_3/AN3 : <—» P6_1/CLKO
P10_2/AN2 (tOp VleW) <4—» P6_2/RXDO/SCLO
P10_1/AN1 <—» P6_3/TXDO/SDAD

AVSS <4—» pg_4/CTSI/RTSI/CTSO/CLKS1
P10_0/ANO <—» P6_5/CLK1

VREF <«—» P6_6/RXD1/SCL1

AvVCC <«—» P6_7/TXD1/SDAL

VCC1 ports

<4—» P7_0/TXD2/SDA2/TAOOUT®
<4—» p7_1/RXD2/SCL2/TAOIN/TBSIN®
<4 p7 2/CLK2/TALOUTV

P9_7/ADTRG/SIN4
P9_6/ANEX1/SOUT4
P9_5/ANEX0/CLK4

101 I

N [N [N oo [feo [[oo [{eo [feo [[eo [[eo [[eo f[eo f[eo [l [l [l (1 |1 [ (1S (1 (1D (|1
N[ |[O][S|[F [N || [|a][o ||N || |[© |[S (I | (e || [ [[o N [ |[©

O O

I:IIﬂlMMMI&IH&IEIIEIEIIEIIEIEIIEIIEIEIIEIIEII&II&II&II&II&II&I/

MWNZEFFNZASa >
SZE2C0LPES o BE0pNEEBaLLEZE
am_2nax=2200Wo> O‘mNZZD—O—IDZ =
EEQ3Q@mZzX o WX SEESQE200y g
56222 ONgk e BBZRESE
<< ZH3S © S ZSo00zakE

= m S < aal- X < < |
fogep L ol B ! CEZEEOER
=R o ® o S3rER Sk
DD J o | > E 12 NI
aa YN o TO o
o a 380.«, ‘ﬁ

a .i:v < (@]

= = =

aZ S (3]

oS I !

a by o

Notes: o

1. N-channel open-drain output.
2. Check the position of Pin 1 by referring to appendix 1, Package Dimensions.
3. Symbols in brackets [ ] represent a functional signal as a whole.

Figure 1.5  Pin Assignment (Top View)
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M16C/64 Group 1. Overview

Table 1.4 Pin Names for 100-Pin Package(1)

Pin No. 1/0 Pin Functions for of Peripheral Modules

FA | FB Control Pin Port Interrupt Timer Serial interface glli zg:zg:g: Bus Control Pin
1 | 99 P9_6 SOuUT4 ANEX1

2 | 100 P9 5 CLK4 ANEXO0

3 1 P9_4 TB4IN DAl

4 2 P9_3 TB3IN DAO

5 3 P9 _2 TB2IN SOUT3

6 4 P9 1 TB1IN SIN3

7 5 P9_0 TBOIN CLK3

8 6 |BYTE

9 7 |CNVSS

10 | 8 |XCIN P8_7

1 | 9 |xcout P8_6

12 | 10 |RESET

13 | 11 [XouT

14 | 12 |vSS

15 | 13 [XIN

16 | 14 |vCC1

17 | 15 P8 5 |NMI SD

18 | 16 P8_4 |INT2 zZP

19 | 17 P8_3 |INTT

20 | 18 P8_2 |INTO

21 | 19 P8 1 TA4IN/U CTS5/RTS5

22 | 20 P8_0 TA40UT/U RXD5/SCL5

23 | 21 P7_7 TA3IN CLK5

24 | 22 P7_6 TA30UT TXD5/SDA5

25 | 23 P7 5 TA2IN/W

26 | 24 P7_4 TA20UT/W

27 | 25 P7_3 TALINNV CTS2/RTS2

28 | 26 P7_2 TAL1OUTIV CLK2

29 | 27 P7_1 TAOIN/TB5IN RXD2/SCL2

30 | 28 P7_0 TAOOUT TXD2/SDA2

31 | 29 P6_7 TXD1/SDA1

32 | 30 P6_6 RXD1/SCL1

33 | 31 P6_5 CLK1

34 | 32 P6_4 CTS1/RTS1/CTS0/CLKS1

35 | 33 P6_3 TXDO/SDAO

36 | 34 P6_2 RXDO/SCLO

37 | 35 P6_1 CLKO

38 | 36 P6_0 CTSO/RTSO

39 | 37 P5_7 RDY/CLKOUT
40 | 38 P5_6 ALE
41 | 39 P5_5 HOLD
42 | 40 P5 4 HLDA
43 | 41 P5_3 BCLK
44 | 42 P5 2 RD
45 | 43 P5 1 WRH/BHE
46 | 44 P50 WRL/WR
47 | 45 P4_7 TXD7/SDA7 CS3
48 | 46 P4 6 RXD7/SCL7 Cs2
49 | 47 P4 5 CLK7 CS1
50 | 48 P4 4 CTS7/RTS7 CSo

REJ09B0392-0105 Rev.1.05 Mar 17, 2009 :{ENESAS
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M16C/64 Group

1. Overview

Table 1.5 Pin Names for 100-Pin Package(2)
Pin No. 1/0 Pin Functions for of Peripheral Modules

Coqtrol Port . L A/D converter Bus Control Pin

FA FB Pin Timer Serial interface
D/A converter

51 | 49 P4_3 A19
52 | 50 P4_2 Al18
53 | 51 P4_1 Al7
54 | 52 P4_0 Al6
55 | 53 P3 7 Al5
56 | 54 P3_ 6 Al4
57 | 55 P3_5 A13
58 | 56 P3_4 Al12
59 | 57 P33 All
60 | 58 P3 2 A10
61 | 59 P31 A9
62 | 60 |vcec2
63 | 61 P30 A8, [A8/D7]
64 | 62 |VSS
65 | 63 P27 AN2_7 A7, [A7/D7], [A7/D6]
66 | 64 P2_6 AN2_6 AB, [AB/D6], [A6/D5]
67 | 65 P25 |INT7 AN2_5 A5, [A5/D5], [A5/D4]
68 | 66 P2_4 |INT6 AN2_4 A4, [A4/D4], [A4/D3]
69 | 67 P2_3 AN2_3 A3, [A3/D3], [A3/D2]
70 | 68 P2_2 AN2_2 A2, [A2/D2], [A2/D1]
71 | 69 P2_1 AN2_1 Al, [A1/D1], [A1/DO]
72 | 70 P2_0 AN2_0 A0, [A0/DO], A0
73 | 71 P1_7 D15
74 | 72 P16 D14
75 | 73 P15 D13
76 | 74 P14 D12
77 | 75 P13 TXD6/SDA6 D11
78 | 76 P12 RXD6/SCL6 D10
79 | 77 P11 CLK6 D9
80 | 78 P1_0 CTS6/RTS6 D8
81 | 79 PO_7 ANO_7 D7
82 | 80 PO_6 ANO_6 D6
83 | 81 PO_5 ANO_5 D5
84 | 82 PO_4 ANO_4 D4
85 | 83 PO_3 ANO_3 D3
86 | 84 PO_2 ANO_2 D2
87 | 85 PO_1 ANO_1 D1
88 | 86 PO_0O ANO_0 DO
89 | 87 P10_7 |KI3 AN7
90 | 88 P10_6 |KI2 AN6
91 | 89 P10 5 |KIT AN5
92 | 90 P10_4 |KIO AN4
93 | 91 P10_3 AN3
94 | 92 P10_2 AN2
95 | 93 P10_1 AN1
96 | 94 |AVSS
97 | 95 P10_0 ANO
98 | 96 |VREF
99 | 97 |AvCC
100 | 98 P9 7 SIN4 ADTRG
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M16C/64 Group 1. Overview

1.6 Pin Functions

Table 1.6 Pin Functions (1)

Signal Name Pin Name I/0  |Power Supply Description
Power supply VCC1 I - Apply 2.7 to 5.5 V to pins VCC1 and VCC2 (VCC1 =VCC2)
input VCC2 and 0 V to the VSS pin (1)

VSS

Analog power AVCC I VCC1 Apply the power supply for the A/D converter. Connect the
supply input AVSS AVCC pin to VCC1. Connect the AVSS pin to VSS.
Reset input RESET | VCC1 Low active input pin. Driving this pin Low resets the MCU.
CNVSS CNVSS I VCC1 Input pin to switch processor mode. To start up in single-chip

mode after a reset, connect the CNVSS pin to VSS via
resister. To start up in microprocessor mode, connect the
CNVSS pin to VSS1.

External data BYTE | VCC1 Input pin to select the data bus of the external memory area.
bus width The data bus is 16-bit when it is Low and 8-bit when it is
select input High. This pin must be fixed either High or Low. Connect the
BYTE pin to VSS in single-chip mode
Bus control DO to D7 /10 |VCC2 Inputs or outputs data (DO to D7) while accessing an
pins external memory area with separate bus
D8 to D15 /0 |VCC2 Inputs or outputs data (D8 to D15) while accessing an
external memory area with 16-bit separate bus
AO to A19 O |vCC2 Outputs address bits A0 to A19
AO0/DO to /10 |VCC2 Inputs or outputs data (DO to D7) and outputs address bits
A7/D7 (A0 to A7) by timesharing, while accessing an external
memory area with 8-bit multiplexed bus
A1/DO to /10 |VCC2 Inputs or outputs data (DO to D7) and outputs address bits
A8/D7 (A1 to A8) by timesharing, while accessing an external
memory area with 16-bit multiplexed bus
S0 to CS3 O |vCce2 Outputs chip-select signals CS0 to CS3 to specify an
external memory area
WRL/WR O |vce2 Low active output pins. Outputs WRL, WRH, (WR, BHE), RD
WRH/BHE signals. WRL and WRH can be switched with or WR and
D BHE can be selected by a program.

WRL, WRH and RD selected

If the external data bus is 16-bit, data is written to an even
address in external memory area when WRL is driven low.
Data is written to an odd address when WRH is driven low.
Data is read when RD is driven low.

WR, BHE and RD are selected

Data is written to external memory area when WR is driven
low. Data in external memory area is read when RD is driven
low. An odd address is accessed when BHE is driven low.
Select WR, BHE, and RD for external 8-bit data bus

ALE O |vCC2 Output ALE signal to latch address.

HOLD | VCC2 Low active input pin. The MCU is placed in hold state while
the HOLD pin is driven low.

HLDA O |vce2 Low active output pin. In a hold state, HLDA outputs a low-
level signal.

RDY | VCC2 Low active input pin. The MCU is placed in wait state while

the RDY pin is driven low.

Note:
1. VCC1 is hereinafter referred to as VCC unless otherwise noted.
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M16C/64 Group

1. Overview

Table 1.7 Pin Functions (2)
Signal Name Pin Name I