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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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All information contained in this material, including products and product specifications at the time
of publication of this material, is subject to change by Renesas Electronics Corp. without notice.
Please review the latest information published by Renesas Electronics Corp. through various
means, including the Renesas Electronics Corp. website (http://www.renesas.com).

Renesas Electronics

WWw.renesas.com Rev.1.00 2009.10



10.

11.

12.

13.

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
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 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.

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.

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.

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.

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.




How to Use This Manual

1. 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 R§C/L35A Group, R8C/L35B Group, R8C/L36A Group, R8C/L36B Group,
R8C/L38A Group, R8C/L38B Group, R8C/L3AA Group, R8C/L3AB 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 R8C/L35A Group, |REJ03B0243
R8C/L36A Group,
R8C/L38A Group,
R8C/L3AA Group,

R8C/L35B Group,
R8C/L36B Group,
R8C/L38B Group,

R8C/L3AB Group
Datasheet
Hardware manual | Hardware specifications (pin assignments, R8C/L35A Group, |This hardware
memory maps, peripheral function R8C/L36A Group, |manual
specifications, electrical characteristics) and R8C/L38A Group,
operation description R8C/L3AA Group,
Note: Refer to the application notes for details on | R8C/L35B Group,
using peripheral functions. R8C/L36B Group,
R8C/L38B Group,
R8C/L3AB Group
Hardware Manual
Software manual |Description of CPU instruction set R8C/Tiny Series | REJ0O9B0001

Software Manual
Application note | Information on using peripheral functions and Available from the Renesas
application examples Technology Corp. website.
Sample programs

Information on writing programs in assembly
language and C

Renesas Product specifications, updates on documents,
technical update |etc.




2.

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

Notation of Numbers and Symbols

ey

@

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

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: EFAOh

Decimal: 1234




3. Register Notation

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

x.x.x XXX Register (Symbol)
Address XXXXh
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | XXX7 XXX6 XXX5 XXX4 — — XXX1 XXX0 *1
After Reset 0 0 0 0 0 0 0 0 /
Bit Symbol Bit Name Function
b0 XXX0 [ XXX bit b1 b0 R/W Y
BT | XXX 0.0: XXX RIW
0 1: XXX N
1 0: Do not set.
11: XXX
b2 — Nothing is assigned. If necessary, set to 0. When read, the content is undefined. —
b3 — Reserved bit | Setto 0. R/W
b4 XXX4 | XXX bit Function varies according to the operating mode. | R/W
b5 XXX5 W
b6 XXX6 R/W
b7 XXX7 [ XXX bit 0: XXX R
\ 1: XXX \

N

*1
R/W: Read and write.
R: Read only.
W: Write only.
—: Nothing is assigned.

*2
* Reserved bit
Reserved bit. Set to specified value.

*3
* Nothing is assigned.

N

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.




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
SFR Special Function Register
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.
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SFR Page Reference

Address Register Symbol Page Address Register Symbol Page
0000h 0040h
0001h 0041h |[Flash Memory Ready Interrupt Control Register | FMRDYIC 154
0002h 0042h
0003h 0043h [INT7 Interrupt Control Register INT7IC 155
0004h | Processor Mode Register 0 PMO 52 0044h [INT6 Interrupt Control Register INT6IC 155
0005h | Processor Mode Register 1 PM1 191 0045h [INTS5 Interrupt Control Register INT5IC 155
0006h | System Clock Control Register 0 CMo 111,125 0046h [INT4 Interrupt Control Register INT4IC 155
0007h | System Clock Control Register 1 CM1 112,126 0047h | Timer RC Interrupt Control Register TRCIC 154
0008h [ Module Standby Control Register MSTCR 260, 318, 0048h [ Timer RDO Interrupt Control Register TRDOIC 154
334, 355, 0049h | Timer RD1 Interrupt Control Register TRD1IC 154
%i 2481; 004Ah | Timer RE Interrupt Control Register TREIC 153
581 004Bh | UART2 Transmit Interrupt Control Register S2TIC 153
0009h |System Clock Control Register 3 CM3 113, 127 004Ch | UART2 Receive Interrupt Control Register S2RIC 153
000Ah | Protect Register PRCR 147 004Dh |Key Input Interrupt Control Register KUPIC 153
000Bh |Reset Source Determination Register RSTFR 52 004Eh | A/D Conversion Interrupt Control Register ADIC 153
000Ch | Oscillation Stop Detection Register OCD 114,128 004Fh | SSU Interrupt Control Register / IIC bus Interrupt | SSUIC/IICIC 154
000Dh | Watchdog Timer Reset Register WDTR 191 Control Register
000Eh | Watchdog Timer Start Register WDTS 191 0050h
000Fh | Watchdog Timer Control Register WDTC 192 0051h [UARTO Transmit Interrupt Control Register SOTIC 153
0010h 0052h [UARTO Receive Interrupt Control Register SORIC 153
0011h 0053h [UART1 Transmit Interrupt Control Register S1TIC 153
0012h 0054h [ UART1 Receive Interrupt Control Register S1RIC 153
0013h 0055h [INT2 Interrupt Control Register INT2IC 155
0014h 0056h | Timer RA Interrupt Control Register TRAIC 153
0015n 0057h
0016h 0058h [ Timer RB Interrupt Control Register TRBIC 153
0017h 0059h [INT1 Interrupt Control Register INT1IC 155
0018h 005Ah | INT3 Interrupt Control Register INT3IC 155
0019h 005Bh
001Ah 005Ch
001Bh 005Dh | INTO Interrupt Control Register INTOIC 155
001Ch | Count Source Protection Mode Register CSPR 192 005Eh geAS;irBus Collision Detection Interrupt Control | U2BCNIC 153
001Dh 005Fh
O01ER 0060h
001Fh 0061h
0020h | Power-Off Mode Control Register 0 POMCRO 130 0062h
0021h 0063h
0022h 0064h
0023n 0065h
0024h 0066h
0025h 0067h
0026h | On-Chip Reference Voltage Control Register OCVREFCR 631 0068h
0027h 0069n
0028h 006AN
0029h 006Bh | Timer RG Interrupt Control Register TRGIC 154
002Ah 006Ch
e
006Eh
oo
0070h
002Fh 0071h
0030h 0072h
0031h 0073h
0032h 0074h
0033h . 0075h
0034h | Voltage Detect Register 2 VCA2 129 0076h
0035h 0077h
0036h 0078n
0037h 0079n
0038h 007Ah
003%h 007Bh
003Ah 007Ch
003Bh 007Dh
003Ch 007ER
003Dh 007Fh
003Eh
003Fh
Note:

1.

Blank spaces are reserved. No access is allowed.




Address Register Symbol Page Address Register Symbol Page
0080h [DTC Activation Control Register DTCTL 203 00COh | A/D Register 0 ADO 632
0081h 00Ct1h
0082h 00C2h |A/D Register 1 AD1 632
0083h 00C3h
0084h 00C4h | A/D Register 2 AD2 632
0085h 00C5h
0086h 00C6h | A/D Register 3 AD3 632
0087h 00C7h
0088h [DTC Activation Enable Register 0 DTCENO 202 00C8h | A/D Register 4 AD4 632
0089h |DTC Activation Enable Register 1 DTCEN1 202 00C9h
008Ah | DTC Activation Enable Register 2 DTCEN2 202 00CAh | A/D Register 5 AD5 632
008Bh | DTC Activation Enable Register 3 DTCEN3 202 00CBh
008Ch |DTC Activation Enable Register 4 DTCEN4 202 00CCh | A/D Register 6 AD6 632
008Dh |DTC Activation Enable Register 5 DTCEN5 202 00CDh
008Eh |DTC Activation Enable Register 6 DTCEN6 202 00CEh | A/D Register 7 AD7 632
008Fh 00CFh
0090h 00DOh
0091h 00D1h
0092h 00D2h
0093h 00D3h
0094h 00D4h | A/D Mode Register ADMOD 633
0095h 00D5h |A/D Input Select Register ADINSEL 634
0096h 00D6h | A/D Control Register 0 ADCONO 635
0097h 00D7h | A/D Control Register 1 ADCONT1 635
0098h 00D8h | D/A0 Register DAO 654
0099h 00D9h | D/A1 Register DA1 654
009Ah 00DAh
009Bh 00DBh
009Ch 00DCh | D/A Control Register DACON 654
009Dh 00DDh
009Eh 00DEh
009Fh 00DFh
00AOh |UARTO Transmit/Receive Mode Register UOMR 479 00EOh | Port PO Register PO 67
00A1h |UARTO Bit Rate Register UOBRG 479 00E1h |Port P1 Register P1 67
00A2h | UARTO Transmit Buffer Register uoTB 480 00E2h | Port PO Direction Register PDO 66
00A3h 00E3h |Port P1 Direction Register PD1 66
00A4h | UARTO Transmit/Receive Control Register 0 uoco 481 00E4h | Port P2 Register P2 67
00A5h | UARTO Transmit/Receive Control Register 1 uoct 481 00E5h | Port P3 Register P3 67
00A6h | UARTO Receive Buffer Register UORB 482 00E6h | Port P2 Direction Register PD2 66
00A7h 00E7h |Port P3 Direction Register PD3 66
00A8h | UART2 Transmit/Receive Mode Register U2MR 501 00E8h |Port P4 Register P4 67
00A9h | UART2 Bit Rate Register U2BRG 501 00ESh | Port P5 Register P5 67
00AAh |UART2 Transmit Buffer Register u2TB 502 00EAh | Port P4 Direction Register PD4 66
00ABh 00EBh |Port P5 Direction Register PD5 66
00ACh |UART2 Transmit/Receive Control Register 0 u2co 503 00ECh | Port P6 Register P6 67
00ADh | UART2 Transmit/Receive Control Register 1 u2ct 504 00EDh | Port P7 Register P7 67
00AEh |UART2 Receive Buffer Register U2RB 505 00EEh | Port P6 Direction Register PD6 66
00AFh 00EFh |Port P7 Direction Register PD7 66
00BOh |UART2 Digital Filter Function Select Register URXDF 506 00FOh
00B1h 00F1h
00B2h 00F2h
00B3h 00F3h
00B4h 00F4h | Port P10 Register P10 67
00B5h 00F5h | Port P11 Register P11 67
00B6h 00F6h | Port P10 Direction Register PD10 66
00B7h 00F7h |Port P11 Direction Register PD11 66
00B8h 00F8h | Port P12 Register P12 67
00BSh 00F9h | Port P13 Register P13 67
00BAh 00FAh | Port P12 Direction Register PD12 66
00BBh [UART2 Special Mode Register 5 U2SMR5 506 00FBh | Port P13 Direction Register PD13 66
00BCh |UART2 Special Mode Register 4 U2SMR4 507 00FCh
00BDh | UART2 Special Mode Register 3 U2SMR3 507 00FDh
00BEh [UART2 Special Mode Register 2 U2SMR2 508 00FEh
00BFh [UART2 Special Mode Register U2SMR 508 00FFh

Note:

1.

Blank spaces are reserved. No access is allowed.




Address Register Symbol Page Address Register Symbol Page
0100h | Timer RA Control Register TRACR 221 0130h | Timer RC Control Register 2 TRCCR2 266, 288, 295,
0101h | Timer RA I/O Control Register TRAIOC 221, 224, 301

227, 229, 0131h [Timer RC Digital Filter Function Select TRCDF 267, 302
231, 234 Register
0102h | Timer RA Mode Register TRAMR 222 0132h | Timer RC Output Master Enable Register TRCOER 268
0103h | Timer RA Prescaler Register TRAPRE 222 0133h [ Timer RC Trigger Control Register TRCADCR 268
0104h | Timer RA Register TRA 223 0134h
0105h | LIN Control Register 2 LINCR2 616 0135h | Timer RD Control Expansion Register TRDECR 318, 335, 356,
0106h | LIN Control Register LINCR 617 373, 387, 404
0107h | LIN Status Register LINST 617 0136h | Timer RD Trigger Control Register TRDADCR 33%8:;5%0%73,
0108h | Timer RB Control Register TRBCR 238 oTan T RD Siart Regist TRDSTR 319 3:;6 357
0109h | Timer RB One-Shot Control Register TRBOCR 238 fmer art Register 374 389, 406
010Ah | Timer RB I/O Control Register TRBIOC 239, 242, 0138h | Timer RD Mode Register TRDVR 319, 337, 357,
246, 249,

253 374, 389, 406
010Bh | Timer RB Mode Register TRBMR 239 g:;i: Ifmer Eg EW"’L,M"Z‘E Fieg’l';’e', t Iggig: ;322(?3333; ;’::
010Ch | Timer RB Prescaler Register TRBPRE 240 fmer RL Function Lontrol Register 375, 390, 407
010Dh | Timer RB Secondary Register TRBSC 240 013Bh | Timer RD Output Master Enable Register 1 | TRDOER1 | 339, 359, 376,
010Eh | Timer RB Primary Register TRBPR 241 391, 408
010Fh 013Ch | Timer RD Output Master Enable Register 2 [ TRDOER2 | 339, 359, 376,
0110h 391, 408
0111h 013Dh | Timer RD Output Control Register TRDOCR 340, 360, 409
0112h 013Eh | Timer RD Digital Filter Function Select TRDDFO 321
0113h Register 0
0114h 013Fh | Timer RD Digital Filter Function Select TRDDF1 321
oTiEn Register 1

0140h | Timer RD Control Register 0 TRDCRO 322, 341, 360,
o0116h 377, 392, 410
0117h 0141h | Timer RD I/O Control Register A0 TRDIORAO 323, 342
0118h | Timer RE Second Data Register / Timer RE TRESEC 430, 437 0142h |Timer RD I/O Control Register CO TRDIORCO 324, 343
Counter Data Register - _
- - - - 0143h | Timer RD Status Register 0 TRDSRO 325, 344, 361,
0119h | Timer RE Minute Data Register / Timer RE TREMIN 430, 437 378, 393, 411
QOmpare Data Register . 0144h | Timer RD Interrupt Enable Register 0 TRDIERO 326, 345, 362,
011Ah | Timer RE Hour Data Register TREHR 431 379, 394, 412
011Bh_| Timer RE Day of Week Data Register TREWK 431 0145h | Timer RD PWM Mode Output Level Control | TRDPOCRO 362
011Ch | Timer RE Control Register 1 TRECR1 432, 438 Register 0
011Dh | Timer RE Control Register 2 TRECR2 433, 438 0146h | Timer RD Counter 0 TRDO 326, 345, 363,
011Eh | Timer RE Count Source Select Register TRECSR 434, 439 0147h 379, 394, 412
011Fh 0148h | Timer RD General Register AO TRDGRAO | 327, 346, 364,
0120h | Timer RC Mode Register TRCMR 261 0149h 380, 395, 413
0121h | Timer RC Control Register 1 TRCCR1 262, 285, 014Ah | Timer RD General Register BO TRDGRBO | 327, 346, 364,
294, 300 014Bh 380, 395, 413
0122h | Timer RC Interrupt Enable Register TRCIER 262 014Ch | Timer RD General Register CO TRDGRCO | 327, 346, 364,
0123h | Timer RC Status Register TRCSR 263 014Dh 380, 413
0124h | Timer RC I/O Control Register 0 TRCIORO | 264, 280, 014Eh | Timer RD General Register DO TRDGRDO | 327, 346, 364,
286 014Fh 380, 395, 413
01250 | Timer RC 1/ Control Register 1 TROIORT | 264, 281, 0150n | Timer RD Control Register 1 TRDCRT | 322, 341, 360,
- 392
glis: Timer RC Counter TRC 265 0151h | Timer RD /O Control Register AT TRDIORAT | 323, 342
o128h T RCG "Regisior A TRCGRA 565 0152h [ Timer RD 1/O Control Register C1 TRDIORC1 324, 343
imer RE General Register 0153n | Timer RD Status Register 1 TRDSR1 | 325, 344, 361,
0129h 378, 393, 411
012Ah | Timer RC General Register B TRCGRB 265 0154h | Timer RD Interrupt Enable Register 1 TRDIERT | 326, 345, 362,
012Bh 379, 394, 412

012Ch |Timer RC General Register C TRCGRC 265 0155h | Timer RD PWM Mode Output Level Control | TRDPOCR1 362
012Dh Register 1
012Eh | Timer RC General Register D TRCGRD 265 0156h | Timer RD Counter 1 TRD1 326, 345, 363,
012Fh 0157h 395

0158h | Timer RD General Register A1 TRDGRA1 327, 346, 364,

Note: 0159h 380, 395, 413
1. Blank spaces are reserved. No access is allowed. 015Ah | Timer RD General Register B TRDGRB1 | 327, 346, 364,
015Bh 380, 395, 413

015Ch | Timer RD General Register C1 TRDGRC1 327, 346, 364,

015Dh 380, 395, 413

015Eh | Timer RD General Register D1 TRDGRD1 327, 346, 364,

015Fh 380, 395, 413




Address Register Symbol Page Address Register Symbol Page
0160h [UART1 Transmit/Receive Mode Register UIMR 479 0190h
0161h [UART1 Bit Rate Register U1BRG 479 0191h
0162h [UART1 Transmit Buffer Register U1TB 480 0192h
0163h 0193h | SS Bit Counter Register SSBR 551
0164h [UART1 Transmit/Receive Control Register 0 u1co 481 0194h | SS Transmit Data Register L / IIC bus Transmit | SSTDR/ 551, 583
0165h |UART1 Transmit/Receive Control Register 1 |U1C1 481 Data Register ICDRT
0166h | UART1 Receive Buffer Register UTRB 482 0195h | SS Transmit Data Register H SSTDRH
0167h 0196h | SS Receive Data Register L / IIC bus Receive | SSRDR/ 552, 583
o768n Data Register ICDRR
0169h 0197h |SS Receive Data Register H SSRDRH
076Ah 0198h [SS Qontrol Register H/ 1IC bus Control SSCRH/ 552, 584
Register 1 ICCR1
016Bh 0199h | SS Control Register L / IIC bus Control Register | SSCRL/ 553, 585
016Ch 2 ICCR2
016Dh 019Ah |SS Mode Register / IIC bus Mode Register SSMR/ 554, 586
016Eh ICMR
016Fh 019Bh | SS Enable Register / IIC bus Interrupt Enable | SSER/ 555, 587
0170h | Timer RG Mode Register TRGMR 246 Register ICIER
0171h | Timer RG Count Control Register TRGCNTC 247 019Ch |[SS Status Register / IIC bus Status Register |SSSR/ICSR| 556, 588
0172h | Timer RG Control Register TRGCR 448, 472 019Dh [SS Mode Register 2 / Slave Address Register ging/ 557, 589
0173h | Timer RG Interrupt Enable Register TRGIER 449 019En
0174h | Timer RG Status Register TRGSR 450 079Fh
0175h | Timer RG I/O Control Register TRGIOR 451, 460,
464 01A0h
0176h | Timer RG Counter TRG 452 O1A1h
0177h 01A2h
0178h | Timer RG General Register A TRGGRA 453 01A3h
0179h 01A4h
017Ah | Timer RG General Register B TRGGRB 453 01A5h
017Bh 01A6h
017Ch | Timer RG General Register C TRGGRC 453 01A7h
017Dh 01A8h
017Eh | Timer RG General Register D TRGGRD 453 01A9h
017Fh 01AAh
0180h | Timer RA Pin Select Register TRASR 68, 223 01ABh
0181h | Timer RB/RC Pin Select Register TRBRCSR | 69, 241, 269 01ACh
0182h | Timer RC Pin Select Register 0 TRCPSRO 70,270 01ADh
0183nh | Timer RC Pin Select Register 1 TRCPSR1 71,271 O1AEh
0184h | Timer RD Pin Select Register 0 TRDPSRO | 72, 328, 347, 01AFh
365, 381, 01BOh
397, 415 01B1h
0185h [ Timer RD Pin Select Register 1 TRDPSR1 73,329, 348, 01B2h |Flash Memory Status Register FST 697
366, 382, 01B3h
398, 416
o786n 01B4h | Flash Memory Control Register 0 FMRO 699
0187h | Timer RG Pin Select Register TRGPSR 74, 454 01B5h_| Flash Memory Control Register 1 FMR1 701
0188h | UARTO Pin Select Register UoSR 74,283 01B6h | Flash Memory Control Register 2 FMR2 703
0189h [UART1 Pin Select Register U1SR 75, 484 01B7h
018Ah | UART2 Pin Select Register 0 U2SR0O 76, 509 0188h
018Bh | UART2 Pin Select Register 1 U2SR1 77,510 01B9h
018Ch | SSUI/IIC Pin Select Register SSUIICSR | 78, 550, 581 01BAN
018Dh |Key Input Pin Select Register KISR 79,171 01BBh
018Eh |INT Interrupt Input Pin Select Register INTSR 80, 164 01BCh
018Fh | I/O Function Pin Select Register PINSR 81, 582 01BDh
01BEh
Note: 01BFh
1. Blank spaces are reserved. No access is allowed. 01COh |Address Match Interrupt Register 0 RMADO 175
01C1h
01C2h
01C3h |Address Match Interrupt Enable Register 0 AIERO 175
01C4h [ Address Match Interrupt Register 1 RMAD1 175
01C5h
01C6h
01C7h |Address Match Interrupt Enable Register 1 AIER1 175
01C8h
01C9h
01CAh
01CBh
01CCh
01CDh
01CEh
01CFh




Address Register Symbol Page Address Register Symbol Page
01DOh 0200h |LCD Control Register LCRO 665
01D1h 0201h |LCD Bias Control Register LCR1 666
01D2h 0202h |LCD Display Control Register LCR2 667
01D3h 0203h |LCD Clock Control Register LCR3 667
01D4h 0204h
01D5h 0205h
01D6h 0206h |LCD Port Select Register 0 LSEO 668
01D7h 0207h [LCD Port Select Register 1 LSE1 668
01D8h 0208h |LCD Port Select Register 2 LSE2 669
01D%h 0209h |LCD Port Select Register 3 LSE3 669
01DAh 020Ah | LCD Port Select Register 4 LSE4 670
01DBh 020Bh | LCD Port Select Register 5 LSE5 670
01DCh 020Ch [LCD Port Select Register 6 LSE6 671
01DDh 020Dh [LCD Port Select Register 7 LSE7 671
01DEh 020Eh
01DFh 020Fh
01EOh | Port PO Pull-Up Control Register POPUR 82 0210h |LCD Display Data Register LRAOL 672
01E1h |Port P1 Pull-Up Control Register P1PUR 82 0211h LRA1L 672
01E2h | Port P2 Pull-Up Control Register P2PUR 82 0212h LRA2L 672
01E3h | Port P3 Pull-Up Control Register P3PUR 82 0213h LRA3L 672
01E4h | Port P4 Pull-Up Control Register P4PUR 82 0214h LRA4L 672
01E5h | Port P5 Pull-Up Control Register P5PUR 82 0215h LRA5L 672
01E6h | Port P6 Pull-Up Control Register P6PUR 82 0216h LRA6L 672
01E7h | Port P7 Pull-Up Control Register P7PUR 82 0217h LRA7L 672
01E8h 0218h LRASL 672
01E9h 0219h LRASL 672
01EAh |Port P10 Pull-Up Control Register P10PUR 82 021Ah LRA10L 672
01EBh |Port P11 Pull-Up Control Register P11PUR 82 021Bh LRA11L 672
01ECh |Port P12 Pull-Up Control Register P12PUR 82 021Ch LRA12L 672
01EDh |Port P13 Pull-Up Control Register P13PUR 82 021Dh LRA13L 672
01EEh 021Eh LRA14L 672
01EFh 021Fh LRA15L 672
01FOh | Port P10 Drive Capacity Control Register P10DRR 83 0220h LRA16L 672
01F1h |Port P11 Drive Capacity Control Register P11DRR 83 0221h LRA17L 672
01F2h 0222h LRA18L 672
01F3h 0223h LRA19L 672
01F4h 0224h LRA20L 672
01F5h | Input Threshold Control Register 0 VLTO 84 0225h LRA21L 672
01F6h | Input Threshold Control Register 1 VLTH 85 0226h LRA22L 672
01F7h | Input Threshold Control Register 2 VLT2 86 0227h LRA23L 672
01F8h | Comparator B Control Register 0 INTCMP 657 0228h LRA24L 672
01F9h 0229h LRA25L 672
01FAh | External Input Enable Register 0 INTEN 165, 657 022Ah LRA26L 672
01FBh |External Input Enable Register 1 INTEN1 166 022Bh LRA27L 672
01FCh [INT Input Filter Select Register 0 INTF 167, 658 022Ch LRA28L 672
01FDh |[INT Input Filter Select Register 1 INTF1 167 022Dh LRA29L 672
01FEh |Key Input Enable Register 0 KIEN 172 022Eh LRA30L 672
01FFh |Key Input Enable Register 1 KIEN1 173 022Fh LRA31L 672

0230h LRA32L 672
Note:
1. Blank spaces are reserved. No access is allowed. 0231h LRAS3L 672
0232h LRA34L 672
0233h LRA35L 672
0234h LRA36L 672
0235h LRA37L 672
0236h LRA38L 672
0237h LRA39L 672
0238h LRA40L 672
023%h LRA41L 672
023Ah LRA42L 672
023Bh LRA43L 672
023Ch LRA44L 672
023Dh LRA45L 672
023Eh LRA46L 672
023Fh LRA47L 672




Address Register Symbol Page Address Register Symbol Page
0240h [LCD Display Data Register LRA48L 672 0280h |LCD Display Control Data Register LRA16H 673
0241h LRA49L 672 0281h LRA17H 673
0242h LRA50L 672 0282h LRA18H 673
0243h LRA51L 672 0283h LRA19H 673
0244h LRA52L 672 0284h LRA20H 673
0245h LRA53L 672 0285h LRA21H 673
0246h LRA54L 672 0286h LRA22H 673
0247h LRA55L 672 0287h LRA23H 673
0248h LRAS6L 672 0288h LRA24H 673
0249h LRA57L 672 0289h LRA25H 673
024Ah LRA58L 672 028Ah LRA26H 673
024Bh LRA59L 672 028Bh LRA27H 673
024Ch LRA60OL 672 028Ch LRA28H 673
024Dh LRA61L 672 028Dh LRA29H 673
024Eh LRA62L 672 028Eh LRA30H 673
024Fh LRA63L 672 028Fh LRA31H 673
0250h LRAG4L 672 0290h LRA32H 673
0251h LRA65L 672 0291h LRA33H 673
0252h LRA66L 672 0292h LRA34H 673
0253h LRA67L 672 0293h LRA35H 673
0254h LRA68L 672 0294h LRA36H 673
0255h LRA69L 672 0295h LRA37H 673
0256h LRA70L 672 0296h LRA38H 673
0257h LRA71L 672 0297h LRA39H 673
0258h LRA72L 672 0298h LRA40H 673
0259h LRA73L 672 0299h LRA41H 673
025Ah LRA74L 672 029Ah LRA42H 673
025Bh LRA75L 672 029Bh LRA43H 673
025Ch LRA76L 672 029Ch LRA44H 673
025Dh LRA77L 672 029Dh LRA45H 673
025Eh LRA78L 672 029Eh LRA46H 673
025Fh LRA79L 672 029Fh LRA47H 673
0260h LRA8OL 672 02A0h LRA48H 673
0261h LRA8S1L 672 02A1h LRA49H 673
0262h LRA82L 672 02A2h LRA50H 673
0263h LRA83L 672 02A3h LRA51H 673
0264h LRA84L 672 02A4h LRA52H 673
0265h LRA85L 672 02A5h LRA53H 673
0266h LRA86L 672 02A6h LRA54H 673
0267h LRA8S7L 672 02A7h LRA55H 673
0268h LRA88L 672 02A8h LRAS56H 673
0269h LRA8IL 672 02A9h LRA57H 673
026Ah LRA90L 672 02AAh LRA58H 673
026Bh LRA91L 672 02ABh LRA59H 673
026Ch LRA92L 672 02ACh LRAG60OH 673
026Dh LRA93L 672 02ADh LRA61H 673
026Eh LRA94L 672 02AEh LRA62H 673
026Fh LRA95L 672 02AFh LRAB3H 673
0270h [LCD Display Control Data Register LRAOH 673 02B0h LRAG64H 673
0271h LRATH 673 02B1h LRAB5H 673
0272h LRA2H 673 02B2h LRAG6H 673
0273h LRA3H 673 02B3h LRAB7H 673
0274h LRA4H 673 02B4h LRA68H 673
0275h LRA5H 673 02B5h LRAB9H 673
0276h LRA6H 673 02B6h LRA70H 673
0277h LRA7H 673 02B7h LRA71H 673
0278h LRA8H 673 02B8h LRA72H 673
0279h LRA9H 673 02B9h LRA73H 673
027Ah LRA10H 673 02BAh LRA74H 673
027Bh LRA11H 673 02BBh LRA75H 673
027Ch LRA12H 673 02BCh LRA76H 673
027Dh LRA13H 673 02BDh LRA77H 673
027Eh LRA14H 673 02BEh LRA78H 673
027Fh LRA15H 673 02BFh LRA79H 673

Note:

1.

Blank spaces are reserved. No access is allowed.




Address Register Symbol Page Address Register Symbol Page
02C0h | LCD Display Control Data Register LRA80OH 673 2C00h |DTC Transfer Vector Area
02Ct1h LRA81H 673 2C01h |DTC Transfer Vector Area
02C2h LRA82H 673 2C02h [DTC Transfer Vector Area
02C3h LRA83H 673 2C03h |DTC Transfer Vector Area
02C4h LRA84H 673 2C04h [DTC Transfer Vector Area
02C5h LRA85H 673 2C05h |DTC Transfer Vector Area
02C6h LRA86H 673 2C06h [DTC Transfer Vector Area
02C7h LRA87H 673 2C07h |DTC Transfer Vector Area
02C8h LRA88H 673 2C08h [DTC Transfer Vector Area
02C9h LRA89H 673 2C09h |DTC Transfer Vector Area
02CAh LRA90H 673 2C0Ah |DTC Transfer Vector Area
02CBh LRA91H 673 : DTC Transfer Vector Area
02CCh LRA92H 673 : DTC Transfer Vector Area
02CDh LRA93H 673 2C3Ah |DTC Transfer Vector Area
02CEh LRA94H 673 2C3Bh |DTC Transfer Vector Area
02CFh LRA95H 673 2C3Ch |DTC Transfer Vector Area
02D0h 2C3Dh |DTC Transfer Vector Area
02D1h 2C3Eh |DTC Transfer Vector Area
02D2h 2C3Fh [DTC Transfer Vector Area
02D3h 2C40h |DTC Control Data 0 DTCDO
02D4h 2C41h
02D5h 2C42h
02D6h 2C43h
02D7h 2C44h
02D8h 2C45h
02D%h 2C46h
02DAh 2C47h
02DBh 2C48h |DTC Control Data 1 DTCD1
02DCh 2C4%h
02DDh 2C4Ah
02DEh 2C4Bh
02DFh 2C4Ch
02EOh 2C4Dh
02E1h 2C4Eh
02E2h 2C4Fh
02E3h 2C50h |DTC Control Data 2 DTCD2
02E4h 2C51h
02E5h 2C52h
02E6h 2C53h
02E7h 2C54h
02E8h 2C55h
02E9h 2C56h
02EAh 2C57h
02EBh 2C58h |DTC Control Data 3 DTCD3
02ECh 2C59h
02EDh 2C5Ah
02EEh 2C5Bh
02EFh 2C5Ch
02F0Oh 2C5Dh
02F1h 2C5Eh
02F2h 2C5Fh
02F3h 2C60h |DTC Control Data 4 DTCD4
02F4h 2C61h
02F5h 2C62h
02F6h 2C63h
02F7h 2C64h
02F8h 2C65h
02F9h 2C66h
02FAh 2C67h
02FBh 2C68h |DTC Control Data 5 DTCD5
02FCh 2C69h
02FDh 2C6Ah
02FEh 2C6Bh
02FFh 2C6Ch
Note: 206D
1. Blank spaces are reserved. No access is allowed. EEEE:




Address Register Symbol Page Address Register Symbol Page
2C70h |DTC Control Data 6 DTCD6 2CBO0Oh |DTC Control Data 14 DTCD14
2C71h 2CB1h
2C72h 2CB2h
2C73h 2CB3h
2C74h 2CB4h
2C75h 2CB5h
2C76h 2CB6h
2C77h 2CB7h
2C78h |DTC Control Data 7 DTCD7 2CB8h |DTC Control Data 15 DTCD15
2C7% 2CB9h
2C7Ah 2CBAh
2C7Bh 2CBBh
2C7Ch 2CBCh
2C7Dh 2CBDh
2C7Eh 2CBEh
2C7Fh 2CBFh
2C80h |DTC Control Data 8 DTCD8 2CCOh |DTC Control Data 16 DTCD16
2C81h 2CC1h
2C82h 2CC2h
2C83h 2CC3h
2C84h 2CC4h
2C85h 2CC5h
2C86h 2CC6h
2C87h 2CC7h
2C88h |DTC Control Data 9 DTCD9 2CC8h |DTC Control Data 17 DTCD17
2C8% 2CCoh
2C8Ah 2CCAh
2C8Bh 2CCBh
2C8Ch 2CCCh
2C8Dh 2CCDh
2C8Eh 2CCEh
2C8Fh 2CCFh
2C90h |DTC Control Data 10 DTCD10 2CDoh |DTC Control Data 18 DTCD18
2C91h 2CD1h
2C92h 2CD2h
2C93h 2CD3h
2C94h 2CD4h
2C95h 2CD5h
2C96h 2CD6h
2C97h 2CD7h
2C98h |DTC Control Data 11 DTCD11 2CD8h |DTC Control Data 19 DTCD19
2C9%h 2CD9h
2C9Ah 2CDAh
2C9Bh 2CDBh
2C9Ch 2CDCh
2C9Dh 2CDDh
2C9Eh 2CDEh
2C9Fh 2CDFh
2CAOh | DTC Control Data 12 DTCD12 2CEOh |DTC Control Data 20 DTCD20
2CA1h 2CE1h
2CA2h 2CE2h
2CA3h 2CE3h
2CA4h 2CE4h
2CA5h 2CE5h
2CA6h 2CE6h
2CA7h 2CE7h
2CA8h | DTC Control Data 13 DTCD13 2CE8h |DTC Control Data 21 DTCD21
2CA9h 2CESh
2CAAh 2CEAh
2CABh 2CEBh
2CACh 2CECh
2CADh 2CEDh
2CAEh 2CEEh
2CAFh 2CEFh

Note:

1.

Blank spaces are reserved. No access is allowed.




Address

Register

Symbol

Page

2CFOh

DTC Control Data 22

2CF1h

2CF2h

2CF3h

2CF4h

2CF5h

2CF6h

2CF7h

DTCD22

2CF8h

DTC Control Data 23

2CF9h

2CFAh

2CFBh

2CFCh

2CFDh

2CFEh

2CFFh

DTCD23

2D00h

2D01h

[OFs2

[ 54,187, 194]

OFFDBh | Option Function Select Register 2

‘ OFFFFh ‘Option Function Select Register

‘OFS

‘53,186,193w

Note:
1.

Blank spaces are reserved. No access is allowed.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, REJ09B0441-0100
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group Rev.1.00

RENESAS MCU Oct 30, 2009

1. Overview

1.1 Features

The R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, R8C/L35B Group, R8C/L36B
Group, R8C/L38B Group, and R8C/L3AB Group of single-chip MCUs incorporate the R8C CPU core, which
implements a powerful instruction set for a high level of efficiency and supports a 1 Mbyte address space, allowing
execution of instructions at high speed. In addition, the CPU core integrates a multiplier for high-speed operation
processing.

Power consumption is low, and the supported operating modes allow additional power control. These MCUs are
designed to maximize EMI/EMS performance.

Integration of many peripheral functions, including multifunction timer and serial interface, helps reduce the
number of system components.

The R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, and R8C/L3AA Group have data flash (1 KB x 4
blocks) with the background operation (BGO) function.

1.1.1 Applications

Household appliances, office equipment, audio equipment, consumer products, etc.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview

1.1.2

Differences between Groups

Tables 1.1 and 1.2 list the differences between the groups, Table 1.3 lists the Programmable 1/0 Ports Provided
for Each Group, and Table 1.4 lists the LCD Display Function Pins Provided for Each Group. Figures 1.13 to
1.17 show the pin assignment for each group, and Tables 1.8 to 1.15 list product information.

The explanations in the chapters which follow apply to the REC/L3AA Group only. Note the differences shown

below.
Table 1.1 Differences between Groups (1)
ltem Function R8C/L35A Group, R8C/L36A Group | R8C/L35B Group, R8C/L36B Group
R8C/L38A Group, R8C/L3AA Group | R8C/L38B Group, R8C/L3AB Group
Data |1 KB x 4 blocks with BGO . .
flash | (background operation) function Provided Not provided
Table 1.2 Differences between Groups (2)
ltem Function R8C/L35A Group | R8C/L36A Group | R8C/L38A Group | R8C/L3AA Group
R8C/L35B Group | R8C/L36B Group | R8C/L38B Group | R8C/L3AB Group
I/O Ports Programmabile 1/O ports 41 pins 52 pins 68 pins 88 pins
High current drive ports 5 pins 8 pins 8 pins 16 pins
Interrupts INT interrupt pins 5 pins 8 pins 8 pins 8 pins
Key input interrupt pins 4 pins 4 pins 8 pins 8 pins
Timers Timer RA pins 1 pin 2 pins 2 pins 2 pins
(1/0: 1, output: 1) (1/O pin only)
Timer RB pin None 1 pin 1 pin 1 pin
(output: 1)
Timer RD pin (I/O: 8) None None 8 pins 8 pins
Timer RE pin None 1 pin 1 pin 1 pin
(output: 1)
Timer RG pin None None None 4 pins
(I/0: 2, output: 2)
A/D Converter | Analog input pin 10 pins 10 pins 16 pins 20 pins
LCD Drive LCD power supply 3 pins 4 pins 4 pins 4 pins
Control (VL1, VL2, VL4) (VL1 to VL4) (VL1 to VL4) (VL1 to VL4)
Circuit Common output pins Max. 4 pins Max. 8 pins Max. 8 pins Max. 8 pins
Segment output pins Max. 22 pins Max. 30 pins Max. 47 pins Max. 56 pins
Other Pin WKUP1 Not supported Not supported Supported Supported
Function
Packages 52-pin LQFP | 64-pin LQFP |  80-pin LQFP 1?861?nL8FF§/
Note:

1. 1/O ports are shared with I/O functions, such as interrupts or timers.
Refer to Tables 1.16 to 1.18, Pin Name Information by Pin Number, for details.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,

R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 1. Overview
Table 1.3 Programmable 1/O Ports Provided for Each Group
R8C/L35A Group R8C/L36A Group R8C/L38A Group R8C/L3AA Group
Programmable R8C/L35B Grqup R8C/L36B Grqup R8C/L38B Grqup R8C/L3AB Grqup
/O Port Total: 41 1/O pins Total: 52 1/O pins Total: 68 1/O pins Total: 88 1/O pins
bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit
7|6|5|4|3|2|1]|o]7]|6|5|4a|3|2|1|0]|7|6|5|4|3|2|1]|0|7]|6|5|4a|3]2]|1]0
PO v | v v v v v v v v v v v v v | v v v v v v viiv|v v v v vViIivi|iv]|Vv v v
P1 === 1=-1=-1=-1=1-1-1=-1=-1-1-1=-1-1-1-/-1-|\v|v|viiv]|v|v]|v|Iv]|iv]|v]|v]|V
P2 viviiviv|i-|=|=|=|viv]|v]|v]i=-|-|=|=|v]|viv]|iv]|viiv]|iv]|v]|v]|v]|viiv]|iv]|v|v]|Vv
P3 — — - - v v v v v v v v v v v v v v | v v v v v vViiviiv ]|V v v
P4 v | v v v v v v v v v v v v v v v v viiv|v v v v vViIiviIiv]|Vv v v
P5 == =1=1=1=-1-1=-1=-1=-1-1=1=-1-1-1-1-1-/1-1-1-{-/-V-1-1-1-1viv|Iv]|v
P6 — — — — — — — — — — — — — - — — v v v v v | v v v v v v | v v v v v
P7 v | v v v - — — — v v v v v v | v v v v v v v | v v v v v v | v v v v v
P10 _ — — — — — — — — — — — — — — — — — - — — — — - v v v | v v v v v
P11 |- =-|v]|v]|v]|iv]iv]|v|iv|iv|v|v]|v]|v]|v]v]|iv]|v] v v iv|iv|iv]|v|iv|iv]|v]|v]|v]|v]|Vv
P12 ===l ]v|v|v]-|-1-|-|viviv]|v]-|-|-|-|vIviv]|v]-|-|-|-|v]|v|v]V
P‘]S — — - - v v v v — - - - v v | v v - - — — v | v v v v v v | v v v v v
Notes:

1. The symbol “v” indicates a programmable 1/O port.

2. The symbol “-” indicates the settings should be made as follows:
- Set 1 to the corresponding PDi (i = 0 to 7 and 10 to 13) register. When read, the content is 1.
- Set 0 to the corresponding Pi (i = 0 to 7 and 10 to 13) register. When read, the content is 0.
- Set 0 to the corresponding P10DRR or P11DRR register. When read, the content is 0.
Table 1.4 LCD Display Function Pins Provided for Each Group
Shared L35A, L35B Group L36A, L36B Group L38A, L38B Group L3AA, L3AB Group
/O Port Common output: Max. 4 Common output: Max. 8 Common output: Max. 8 Common output: Max. 8
Segment output: Max. 22 Segment output: Max. 30 Segment output: Max. 47 Segment output: Max. 56
PO _ | _ |SEG|SEG|SEG|SEG|SEG[SEG| _ | _ |[SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG |SEG |SEG |SEG|SEG |SEG SEG [SEG|SEG
5 4 3 2 1 0 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
P1 b o | |sEG|SEG|SEG |SEG|SEG |SEG | SEG|SEG | SEG|SEG |SEG [ SEG
1|10 9|8 |15|14]|13|12|11]10]| 9| 8
P2 SEG|SEG|SEG[SEG| _ | _ | _ | _ |SEG|SEG|SEG|SEG| _ | _ | _ | _ |SEG|SEG|SEG|SEG|SEG|SEG[SEG| _ |SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG
23 (22 ] 21|20 23 [ 22 | 21 20 23 (22|21 |20 | 19| 18 | 17 23 [ 22 | 21 20 [ 19 | 18 | 17 | 16
P3 _ | | _ | _ |SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG|SEG |SEG [SEG |SEG|SEG |SEG [SEG [SEG|SEG
27 | 26 |25 | 24 | 31 |30 |29 | 28 | 27 |26 [ 25 | 24 | 31 | 30 [ 29 | 28 | 27 | 26 | 25 | 24 | 31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24
P4 SEG|SEG |SEG|SEG [SEG|SEG [SEG | SEG | SEG|SEG | SEG |SEG | SEG | SEG | SEG [ SEG | SEG |SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG [ SEG | SEG [ SEG | SEG [ SEG | SEG
39 |38 (37 |3 |35 |34 |33|32|39 (38|37 (36|35|34|33 (32|39 |38 (37|36 |35)|34(33|32|39])38|37|36|35]|34]33]32
P5 ol = - |SEG|SEG|SEG|SEG
43 | 42 | 41 | 40
P6 ot o o 2 ) | _ |SEG|SEG|SEG|SEG |SEG|SEG | SEG |SEG|SEG |SEG | SEG | SEG | SEG|SEG |SEG | SEG
51 50 | 49 | 48 | 47 | 46 | 45 | 44 | 51 50 | 49 | 48 | 47 | 46 | 45 | 44
P7 COM|COM[COM[COM| _ [ _ [ _ | _ |COM|COM|COM|COM|SEG|SEG|SEG|SEG |COM|COM|COM|COM |SEG [SEG [SEG |SEG|COM|COM|COM|COM|SEG|SEG|SEG|SEG
0 1 2 3 0 1 2 3 55 | 54 [ 53 | 52 0 1 2 3 55 | 54 | 53 | 52 0 1 2 3 55 [ 54 | 53 | 52
P12 —| = | =|=(cefett| = |=|—=|—=|—=]|—=]cefett| = | —=|=|=|—=]|—|cejectt| = | = | = | = | = | = |cLe|cL1| — | —
- VL1 VL1 VL1 VL1
- VL2 VL2 VL2 VL2
- - VL3 VL3 VL3
- VL4 VL4 VL4 VL4
Notes:
1. The symbol “~”indicates there is no LCD display function. Select the I/O port function with registers LSE1 to LSE7 for these
pins.
2. SEG52 to SEG55 can be used as COM7 to COM4. The R8C/L35A Group and R8C/L35B Group do not have pins SEG52 to
SEGS55, so 1/8 duty cannot be selected.
3. The R8C/L35A Group and R8C/L35B Group do not have the VL3 pin, so 1/4 bias cannot be selected. When the internal

voltage multiplier is used, 1/2 bias cannot also be selected.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, .
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 1. Overview

1.1.3  Specifications
Tables 1.5 to 1.7 list the specifications.

Table 1.5 Specifications (1)
Item Function Specification

CPU Central processing unit R8C CPU core
» Number of fundamental instructions: 89
» Minimum instruction execution time:

50 ns (f(XIN) = 20 MHz, VCC = 2.7 t0 5.5 V)

200 ns (f(XIN) = 5 MHz, VCC =1.8t0 5.5 V)
+ Multiplier: 16 bits x 16 bits — 32 bits
 Multiply-accumulate instruction: 16 bits x 16 bits + 32 bits — 32 bits
» Operating mode: Single-chip mode (address space: 1 Mbyte)

Memory | ROM/RAM Refer to Tables 1.8 to 1.15 Product Lists.
Data flash

I/O Ports | Programmable | RBC/L35A Group |+ CMOS I/O ports: 41, selectable pull-up resistor
I/O ports R8C/L35B Group |* High current drive ports: 5

R8C/L36A Group |+ CMOS I/O ports: 52, selectable pull-up resistor
R8C/L36B Group |* High current drive ports: 8
R8C/L38A Group |+ CMOS I/O ports: 68, selectable pull-up resistor
R8C/L38B Group |* High current drive ports: 8
R8C/L3AA Group |+ CMOS I/O ports: 88, selectable pull-up resistor
R8C/L3AB Group |« High current drive ports: 16
Clock Clock generation circuits 3 circuits: XIN clock oscillation circuit
XCIN clock oscillation circuit (32 kHz)
Low-speed on-chip oscillator
+ Oscillation stop detection:
XIN clock oscillation stop detection function
» Frequency divider circuit:
Division ratio selectable from 1, 2, 4, 8, and 16
» Low-power-consumption modes:
Standard operating mode (high-speed clock, low-speed clock,
low-speed on-chip oscillator), wait mode, stop mode, power-off mode
Real-time clock (timer RE)
Interrupts R8C/L35A Group |+ Number of interrupt vectors: 69
R8C/L35B Group |* External Interrupt: 9 (INT x 5, key input x 4)
* Priority levels: 7 levels
R8C/L36A Group |+ Number of interrupt vectors: 69
R8C/L36B Group |* External Interrupt: 12 (INT x 8, key input x 4)
Priority levels: 7 levels
R8C/L38A Group |« Number of interrupt vectors: 69
R8C/L38B Group |* External Interrupt: 16 (INT x 8, key input x 8)
Priority levels: 7 levels
R8C/L3AA Group |« Number of interrupt vectors: 69
R8C/L3AB Group | * External Interrupt: 16 (INT x 8, key input x 8)
* Priority levels: 7 levels
Watchdog Timer * 14 bits x 1 (with prescaler)
+ Selectable reset start function
+ Selectable low-speed on-chip oscillator for watchdog timer
DTC (Data Transfer Controller) + 1 channel
« Activation sources: 38
» Transfer modes: 2 (normal mode, repeat mode)
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

Table 1.6

Specifications (2)

ltem

Function

Specification

Timer

Timer RA

8 bits x 1 (with 8-bit prescaler)
Timer mode (period timer), pulse output mode (output level inverted every
period), event counter mode, pulse width measurement mode,
pulse period measurement mode

Timer RB

8 bits x 1 (with 8-bit prescaler)
Timer mode (period timer), programmable waveform generation mode (PWM
output), programmable one-shot generation mode, programmable wait
one-shot generation mode

Timer RC

16 bits x 1 (with 4 capture/compare registers)
Timer mode (input capture function, output compare function), PWM mode
(output: 3 pins), PWM2 mode (PWM output: 1 pin)

Timer RD

16 bits x 2 (with 4 capture/compare registers)
Timer mode (input capture function, output compare function), PWM mode
(output: 6 pins), reset synchronous PWM mode (three-phase waveform output:
6 pins, sawtooth wave modulation), complementary PWM mode (three-phase
waveform output: 6 pins, triangular wave modulation), PWM3 mode (PWM
output with fixed period: 2 pins)

Timer RE

8 bits x 1
Real-time clock mode (counting of seconds, minutes, hours, days of week),
output compare mode

Timer RG

16 bits x 1
Phase-counting mode,
timer mode (output compare function, input capture function),
PWM mode (output: 1 pin)

Serial
Interface

UARTO, UART1

Clock synchronous serial I/O/UART x 2 channels

UART2

Clock synchronous serial I/O/UART, I2C mode (12C-bus),
multiprocessor communication function

Synchronous Serial
Communication Unit (SSU)

1 (shared with 12C-bus)

12C bus 1 (shared with SSU)
LIN Module Hardware LIN: 1 channel (timer RA, UARTO used)
A/D R8C/L35A Group | 10-bit resolution x 10 channels, including sample and hold function, with sweep
Converter R8C/L35B Group |mode
R8C/L36A Group | 10-bit resolution x 10 channels, including sample and hold function, with sweep
R8C/L36B Group |mode
R8C/L38A Group | 10-bit resolution x 16 channels, including sample and hold function, with sweep
R8C/L38B Group | mode
R8C/L3AA Group | 10-bit resolution x 20 channels, including sample and hold function, with sweep
R8C/L3AB Group | mode
D/A Converter 8-bit resolution x 2 circuits
Comparator B 2 circuits
LCD Drive R8C/L35A Group | Common output: Max. 4 pins Bias: 1/2, 1/3
Control R8C/L35B Group | Segment output: Max. 22 pins Duty: static, 1/2, 1/3, 1/4
Circuit R8C/L36A Group | Common output: Max. 8 pins
R8C/L36B Group |Segment output: Max. 30 pins (1)
R8C/L38A Group | Common output: Max. 8 pins Bias: 1/2,1/3, 1/4
R8C/L38B Group | Segment output: Max. 47 pins (1) Duty: static, 1/2, 1/3, 1/4, 1/8
R8C/L3AA Group | Common output: Max. 8 pins
RB8C/L3AB Group | Segment output: Max. 56 pins (1)
Voltage multiplier and dedicated regulator integrated
Note:

1. This applies when four pins are selected for common output.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview

Table 1.7

Specifications (3)

ltem

Function

Specification

Flash
Memory

R8C/L35A Group
R8C/L36A Group
R8C/L38A Group
R8C/L3AA Group

» Programming and erasure voltage: VCC =2.7t0 5.5 V

» Programming and erasure endurance: 10,000 times (data flash)
1,000 times (program ROM)

» Program security: ROM code protect, ID code check

» Debug functions: On-chip debug, on-board flash rewrite function

» Background operation (BGO) function

R8C/L35B Group
R8C/L36B Group
R8C/L38B Group
R8C/L3AB Group

» Programming and erasure voltage: VCC =2.7t0 5.5 V

» Programming and erasure endurance: 1,000 times

» Program security: ROM code protect, ID code check

» Debug functions: On-chip debug, on-board flash rewrite function

Supply Voltage

Operating Frequency/

f(XIN) = 20 MHz (VCC = 2.7 10 5.5 V)
f(XIN) = 5 MHz (VCC = 1.8 10 5.5 V)

Current Consumption

Typ. 7 mA (VCC = 5.0 V, f(XIN) = 20 MHz)

Typ. 3.6 mA (VCC = 3.0 V, f(XIN) = 10 MHz)

Typ. 3.5 uA (VCC = 3.0 V, wait mode (f(XCIN) = 32 kHz))

Typ. 2 pA (VCC = 3.0 V, stop mode)

Typ. 1 pA (VCC = 3.0 V, power-off mode, timer RE enabled)
Typ. 0.02 pA (VCC = 3.0 V, power-off mode, timer RE disabled)

Operating Ambient Temperature

-20 to 85°C (N version)
-40 to 85°C (D version) (1)

Note:

1. Specify the D version if D version functions are to be used.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview

1.2 Product Lists

Tables 1.8 to 1.15 list product information for each group. Figure 1.1 to 1.8 show the Correspondence of Part No.,
with Memory Size and Package of R8C/Lx Series.

Table 1.8 Product List for RBC/L35A Group Current of Oct. 2009
Internal ROM Capacity Internal RAM
Part No. Program ROM | Data Flash Capacity Package Type Remarks

R5F2L357ANFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQP0052JA-A N Version
R5F2L358ANFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQP0052JA-A

R5F2L35AANFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQP0052JA-A

R5F2L35CANFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQP0052JA-A

R5F2L357ADFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQP0052JA-A D Version
R5F2L358ADFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQP0052JA-A

R5F2L35AADFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQP0052JA-A

R5F2L35CADFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQP0052JA-A

Part No. R5 F 2L 35 C ANEP

—L Package type:

FP: LQFP (0.65 mm pin-pitch)

Classification

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

——— ROM capacity

7:48 KB
8: 64 KB
A: 96 KB
C: 128 KB

R8C/L35A Group

R8C/Lx Series

Memory type

F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.1

Correspondence of Part No., with Memory Size and Package of R8C/L35A Group
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview

Table 1.9 Product List for RBC/L35B Group Current of Oct. 2009
Part No. Internal ROM Capacity Intg;npi;ﬁM Package Type Remarks

R5F2L357BNFP 48 Kbytes 6 Kbytes PLQPO0052JA-A N Version
R5F2L358BNFP 64 Kbytes 8 Kbytes PLQP0052JA-A

R5F2L35ABNFP 96 Kbytes 10 Kbytes PLQP0052JA-A

R5F2L35CBNFP 128 Kbytes 10 Kbytes PLQPO0052JA-A

R5F2L357BDFP 48 Kbytes 6 Kbytes PLQPO0052JA-A D Version
R5F2L358BDFP 64 Kbytes 8 Kbytes PLQP0052JA-A

R5F2L35ABDFP 96 Kbytes 10 Kbytes PLQP0052JA-A

R5F2L35CBDFP 128 Kbytes 10 Kbytes PLQPO0052JA-A

Part No. R5 F 2L

5CBN

Ic

FP

—L Package type:

FP: LQFP (0.65 mm pin-pitch)

Classification

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

——— ROM capacity

7:48 KB
8: 64 KB
A: 96 KB
C: 128 KB

R8C/Lx Series

Memory type

R8C/L35B Group

F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.2

Correspondence of Part No., with Memory Size and Package of R8C/L35B Group
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview

Table 1.10  Product List for R8C/L36A Group Current of Oct. 2009
Internal ROM Capacity Internal RAM
Part No. Program ROM | Data Flash Capacity Package Type Remarks
R5F2L367ANFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQP0064KB-A N Version
R5F2L367ANFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQP0064GA-A
R5F2L368ANFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQP0064KB-A
R5F2L368ANFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQP0064GA-A
R5F2L36AANFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQP0064KB-A
R5F2L36AANFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQP0064GA-A
R5F2L36CANFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQP0064KB-A
R5F2L36CANFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQP0064GA-A
R5F2L367ADFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQP0064KB-A D Version
R5F2L367ADFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQP0064GA-A
R5F2L368ADFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQP0064KB-A
R5F2L368ADFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQP0064GA-A
R5F2L36AADFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQP0064KB-A
R5F2L36AADFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQP0064GA-A
R5F2L36CADFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQP0064KB-A
R5F2L36CADFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQP0064GA-A
Part No. R5 F2L36 CANEP
Package type:

FP: LQFP (0.50 mm pin-pitch)
FA: LQFP (0.80 mm pin-pitch)

Classification

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

-~ ROM capacity

7:48 KB
8:64 KB
A: 96 KB
C: 128 KB

R8C/L36A Group

R8C/Lx Series

Memory type

F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.3

Correspondence of Part No., with Memory Size and Package of R8C/L36A Group

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS

Page 9 of 802



R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview

Table 1.11 Product List for RBC/L36B Group Current of Oct. 2009
Part No. Internal ROM Capacity Intg;npi;ﬁM Package Type Remarks

R5F2L367BNFP 48 Kbytes 6 Kbytes PLQP0064KB-A N Version
R5F2L367BNFA 48 Kbytes 6 Kbytes PLQPO0064GA-A

R5F2L368BNFP 64 Kbytes 8 Kbytes PLQP0064KB-A

R5F2L368BNFA 64 Kbytes 8 Kbytes PLQPO0064GA-A

R5F2L36ABNFP 96 Kbytes 10 Kbytes PLQP0064KB-A

R5F2L36ABNFA 96 Kbytes 10 Kbytes PLQP0064GA-A

R5F2L36CBNFP 128 Kbytes 10 Kbytes PLQP0064KB-A

R5F2L36CBNFA 128 Kbytes 10 Kbytes PLQP0064GA-A

R5F2L367BDFP 48 Kbytes 6 Kbytes PLQP0064KB-A D Version
R5F2L367BDFA 48 Kbytes 6 Kbytes PLQPO0064GA-A

R5F2L368BDFP 64 Kbytes 8 Kbytes PLQP0064KB-A

R5F2L368BDFA 64 Kbytes 8 Kbytes PLQPO0064GA-A

R5F2L36ABDFP 96 Kbytes 10 Kbytes PLQP0064KB-A

R5F2L36ABDFA 96 Kbytes 10 Kbytes PLQP0064GA-A

R5F2L36CBDFP 128 Kbytes 10 Kbytes PLQP0064KB-A

R5F2L36CBDFA 128 Kbytes 10 Kbytes PLQP0064GA-A

Part No. R5 F2L36 CB N EP
Package type:

FP: LQFP (0.50 mm pin-pitch)
FA: LQFP (0.80 mm pin-pitch)

Classification

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

ROM capacity
7:48 KB
8:64 KB
A: 96 KB
C: 128 KB

R8C/L36B Group

R8C/Lx Series

Memory type

F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.4

Correspondence of Part No., with Memory Size and Package of R8C/L36B Group
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview

Table 1.12  Product List for R8C/L38A Group Current of Oct. 2009
Internal ROM Capacity Internal RAM
Part No. Program ROM | Data Flash Capacity Package Type Remarks
R5F2L387ANFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQP0080KB-A N Version
R5F2L387ANFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO080JA-A
R5F2L388ANFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQP0080KB-A
R5F2L388ANFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO080JA-A
R5F2L38AANFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO080KB-A
R5F2L38AANFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO080JA-A
R5F2L38CANFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO080KB-A
R5F2L38CANFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO080JA-A
R5F2L387ADFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQP0080KB-A D Version
R5F2L387ADFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO080JA-A
R5F2L388ADFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQP0080KB-A
R5F2L388ADFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO080JA-A
R5F2L38AADFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO080KB-A
R5F2L38AADFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO080JA-A
R5F2L38CADFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO080KB-A
R5F2L38CADFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO080JA-A
Part No. R5 F2L38 CANEP
Package type:

FP: LQFP (0.50 mm pin-pitch)
FA: LQFP (0.65 mm pin-pitch)

Classification

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

ROM capacity
7:48 KB
8:64 KB
A: 96 KB
C: 128 KB

R8C/L38A Group

R8C/Lx Series

Memory type

F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.5

Correspondence of Part No., with Memory Size and Package of R8C/L38A Group
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview

Table 1.13  Product List for R8C/L38B Group Current of Oct. 2009
Part No. Internal ROM Capacity Intg;npi;ﬁM Package Type Remarks

R5F2L387BNFP 48 Kbytes 6 Kbytes PLQPO0080KB-A N Version
R5F2L387BNFA 48 Kbytes 6 Kbytes PLQP0080JA-A

R5F2L388BNFP 64 Kbytes 8 Kbytes PLQPO080KB-A

R5F2L388BNFA 64 Kbytes 8 Kbytes PLQP0080JA-A

R5F2L38ABNFP 96 Kbytes 10 Kbytes PLQP0O080KB-A

R5F2L38ABNFA 96 Kbytes 10 Kbytes PLQPO080JA-A

R5F2L38CBNFP 128 Kbytes 10 Kbytes PLQP0080OKB-A

R5F2L38CBNFA 128 Kbytes 10 Kbytes PLQPOO080JA-A

R5F2L387BDFP 48 Kbytes 6 Kbytes PLQPO080KB-A D Version
R5F2L387BDFA 48 Kbytes 6 Kbytes PLQP0080JA-A

R5F2L388BDFP 64 Kbytes 8 Kbytes PLQPO080KB-A

R5F2L388BDFA 64 Kbytes 8 Kbytes PLQP0080JA-A

R5F2L38ABDFP 96 Kbytes 10 Kbytes PLQP0O080KB-A

R5F2L38ABDFA 96 Kbytes 10 Kbytes PLQPO080JA-A

R5F2L38CBDFP 128 Kbytes 10 Kbytes PLQP0080OKB-A

R5F2L38CBDFA 128 Kbytes 10 Kbytes PLQPOO080JA-A

Part No. R5 F2L38 CB N EP
Package type:

FP: LQFP (0.50 mm pin-pitch)
FA: LQFP (0.65 mm pin-pitch)

Classification

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

ROM capacity
7:48 KB
8:64 KB
A: 96 KB
C: 128 KB

R8C/L38B Group

R8C/Lx Series

Memory type

F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.6

Correspondence of Part No., with Memory Size and Package of R8C/L38B Group
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview

Table 1.14  Product List for R8C/L3AA Group Current of Oct. 2009
Internal ROM Capacity Internal RAM
Part No. Program ROM | Data Flash Capacity Package Type Remarks
R5F2L3A7ANFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0100KB-A N Version
R5F2L3A7ANFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PRQP0100JD-B
R5F2L3A8ANFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQP0100KB-A
R5F2L3A8ANFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PRQP0100JD-B
R5F2L3AAANFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO100KB-A
R5F2L3AAANFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B
R5F2L3ACANFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO100KB-A
R5F2L3ACANFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B
R5F2L3A7ADFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0100KB-A D Version
R5F2L3A7ADFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PRQP0100JD-B
R5F2L3A8ADFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQP0100KB-A
R5F2L3A8ADFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PRQP0100JD-B
R5F2L3AAADFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO100KB-A
R5F2L3AAADFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B
R5F2L3ACADFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO100KB-A
R5F2L3ACADFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B
Part No. R5 F2L3A CANEP
Package type:

FP: LQFP (0.50 mm pin pitch)
FA: QFP (0.65 mm pin pitch)

Classification

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

-~ ROM capacity

7:48 KB
8:64 KB
A: 96 KB
C: 128 KB

R8C/L3AA Group

R8C/Lx Series

Memory type

F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.7

Correspondence of Part No., with Memory Size and Package of R8C/L3AA Group
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview

Table 1.15  Product List for R8C/L3AB Group Current of Oct. 2009
Part No. Internal ROM Capacity Intg;npi;ﬁM Package Type Remarks

R5F2L3A7BNFP 48 Kbytes 6 Kbytes PLQPO0100KB-A N Version
R5F2L3A7BNFA 48 Kbytes 6 Kbytes PRQP0100JD-B

R5F2L3A8BNFP 64 Kbytes 8 Kbytes PLQPO0100KB-A

R5F2L3A8BNFA 64 Kbytes 8 Kbytes PRQP0100JD-B

R5F2L3AABNFP 96 Kbytes 10 Kbytes PLQPO0100KB-A

R5F2L3AABNFA 96 Kbytes 10 Kbytes PRQP0100JD-B

R5F2L3ACBNFP 128 Kbytes 10 Kbytes PLQP0100KB-A

R5F2L3ACBNFA 128 Kbytes 10 Kbytes PRQP0100JD-B

R5F2L3A7BDFP 48 Kbytes 6 Kbytes PLQPO0100KB-A D Version
R5F2L3A7BDFA 48 Kbytes 6 Kbytes PRQP0100JD-B

R5F2L3A8BDFP 64 Kbytes 8 Kbytes PLQPO0100KB-A

R5F2L3A8BDFA 64 Kbytes 8 Kbytes PRQP0100JD-B

R5F2L3AABDFP 96 Kbytes 10 Kbytes PLQPO0100KB-A

R5F2L3AABDFA 96 Kbytes 10 Kbytes PRQP0100JD-B

R5F2L3ACBDFP 128 Kbytes 10 Kbytes PLQP0100KB-A

R5F2L3ACBDFA 128 Kbytes 10 Kbytes PRQP0100JD-B

Part No. R5 F 2L

ACBN

FP
—L Package type:

FP: LQFP (0.50 mm pin pitch)
FA: QFP (0.65 mm pin pitch)

Classification

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

-~ ROM capacity

7:48 KB
8:64 KB
A: 96 KB
C: 128 KB

R8C/Lx Series

Memory type

R8C/L3AB Group

F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.8

Correspondence of Part No., with Memory Size and Package of R8C/L3AB Group
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview

1.3 Block Diagrams

Figure 1.9 shows a Block Diagram of R8C/L35A and R8C/L35B Groups. Figure 1.10 shows a Block Diagram of
R8C/L36A and R8C/L36B Groups. Figure 1.11 shows a Block Diagram of R8C/L38A and R8C/L38B Groups.
Figure 1.12 shows a Block Diagram of R8C/L3AA and R8C/L3AB Groups.

4 4

8

/0 ports Port PO [ PortP2 | [ PortP3 | [ PortP4 |
Peripheral functions
UART or System clock generation
Timers clock synchronous serial /O circuit
(8 bits x 3)
Timer RA (8 bits x 1) L X(LN‘X?]L.’T et
Timer RB (8 bits x 1) ow-speed on-chip oscillator
Timer RC (16 bits x 1) I2C bus or SSU XGIN-XCOUT
Timer RD (16 bits x 2) (8 bits x 1)
Timer RE (8 bits x 1)
Timer RG (16 bits x 1)
LIN module DTC

Watchdog timer
(14 bits)

A/D converter

(10 bits X 10 channels)

Comparator B

LCD drive control circuit

Common output: Max. 4 pins
Segment output: Max. 22 pins

D/A converter
(8 bits x 2 channels)

R8C CPU core

Memory

ROH__| ROL S
R1H | RIL

R2

R3

ROM )

/Ld Wod

RAM @

AQ
Al
FB [FLG

Multiplier

PY T YRR X R X YRR R YRR PR Y R R YRR PR R Y Y Y Y XX XX ¥ Y

Notes:

1. ROM capacity varies with MCU type.
2. RAM capacity varies with MCU type.

[elduod | [2idiod | [ Hidbod |

Y T Y Y Y Y Y P Y P Y Y Y P Y Y Y P Y Y Y Y Y P Y P Y Y P Y Y P P P P P Y P Y P Y P Y PP Y Y YYYR Y YY4

i

L X X X N XK K ¥ N X N N X N ] .----....-'
A

v
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o

'
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IS
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Figure 1.9

Block Diagram of R8C/L35A and R8C/L35B Groups

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS

Page 15 of 802



R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,

R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 1. Overview
8 4 8 8
C L X N K N K X N N N N N X N J L X X N X N X X N N X ¥ N J L X & X X N J i A X X K K J R X N N N N N N N X N N X NN N N NN N X J

/O ports PortP2 | [ PortP3 | [ PortP4

Peripheral functions

/.d Wod

.

.

]

.

]

'

.

]

: UART or System clock generation

] Timers clock synchronous serial 1/O circuit

H (8 bits x 3)

' Timer RA (8 bits x 1) L Xc'jN‘X%L.” Tt
Timer RB (8 bits x 1) OWw-speea on-chip oscillator

] 5

: Timer RD (16 bits x 2) (8 bits x 1)

. Timer RE (8 bits x 1)

H Timer RG (16 bits x 1)

’ LIN module DTC

.

.

.

]

: Watchdog timer

: (14 bits) LCD drive control circuit

.

H D Common output: Max. 8 pins

converter ; .

' C tor B Segment output: Max. 30 pins

. (10 bits X 10 channels) omparator

.

.

.

' D/A converter R8C CPU core Memory

: (8 bits X 2 channels)

: ROH | ROL SB ROM ()

H R1H [ RiL Top

’ R2

' R3 ISP R

H - INTB RAM

‘ Al

: FB [FLG ]

: Multiplier

.

]

.

.

.

Notes:

1. ROM capacity varies with MCU type.
2. RAM capacity varies with MCU type.

[cildvod | [ 2rdiod | [ hiduod |

i

cocecscoscsscohocsccsccsncas’
[ee]

v
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[oe]
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'
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Figure 1.10  Block Diagram of R8C/L36A and R8C/L36B Groups
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview

PY T XY X R R F AR Y R N PR R R PR R R PR R R PR R YRR R L R R X XY ¥ ¥FY

I/O ports

8

i

cocecscoscsscohocsccsccsncas’
[ee]

v

ooceoce
[oe]

'

'

[ PortPo | [ PortP1 | | PortP2 Port P3 Port P4 Port P6
Peripheral functions
UART or System clock generation .
Timers clock synchronous serial I/0 circuit o
(8 bits x 3) i
Timer RA (8 bits x 1) L Xc'jN-XOhL,JT Tt ~
Timer RB (8 bits x 1) ow-speed on-chip oscillator
Timer RC (16 bits x 1) 12C bug or SSU XCIN-XCOUT
Timer RD (16 bits x 2) (8 bits x 1)
Timer RE (8 bits x 1)
Timer RG (16 bits x 1)
LIN module DTC
g
Watchdog timer %
(14 bits) LCD drive control circuit -
e Common output: Max. 8 pins :
converter . .
Comparator B Segment output: Max. 47 pins Q
(10 bits X 16 channels) P %
N
D/A converter R8C CPU core Memory ]
(8 bits x 2 channels) S
ROH [ ROL SB ROM %
RiH [RiIL Usp w
R2 L
R3 ISP .
- INTB RAM @
A
FB [FLG |
Multiplier

Notes:

1. ROM capacity varies with MCU type.
2. RAM capacity varies with MCU type.

L Y Y T T Y P Y Y T T Ty g

Figure 1.11

Block Diagram of R8C/L38A and R8C/L38B Groups

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS

Page 17 of 802



R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, .
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 1. Overview

I} L Y
’ [ ]
? /O ports | PortP0 | [ PortP1 | | PortP2 Port P3 Port P4 PortP5 | | _Port P6 H
' '
.

. . o
H Peripheral functions '
: UART or System clock generation : ’
. Timers clock synchronous serial /O circuit ol
H (8 bits x 3) 3 <>
' Timer RA (8 bits x 1) . Xc'jN-XOhL,JT ot NPy 8

Timer RB (8 bits x 1) ow-speed on-chip oscillator 1
. 5
. Timer RC (16 bits x 1) 12C bgs or SSU XCIN-XCOUT — :
' Timer RD (16 bits x 2) (8 bits x 1) 3|
. Timer RE (8 bits x 1) 35 <-:~v>
H Timer RG (16 bits x 1) 2] ¢ 8
1 LIN module DTC L | :
. _
’ [ ]
. 3 .
’ .; »
' Watchdog timer % e
' (14 bits) LCD drive control circuit o
l o
' e Common output: Max. 8 pins - H

converter : .
' C tor B Segment output: Max. 56 pins Q
' (10 bits x 20 channels) omparator 3 <>
. = 0 4
. N :
. —J
’
: D/A converter R8C CPU core Memory 1
' 8 bits X 2 ol
' (8 bits channels) g
: ROH [ ROL SB ROM (1 T ‘E < .8
' RiH [RiIL USp I
’ R2 L [ ]
H - INTB RAM @ 4
’

' 2 '
' FB [FLG | H
' Multiplier H
. 0
’ [ ]
. [ ]
. L]
'S ]

L Y Y T T Y P Y Y T T Ty g

Notes:
1. ROM capacity varies with MCU type.
2. RAM capacity varies with MCU type.

Figure 1.12  Block Diagram of R8C/L3AA and R8C/L3AB Groups

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS
Page 18 of 802



R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, .
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 1. Overview

1.4 Pin Assignments

Figures 1.13 to 1.17 show pin assignments (top view). Tables 1.16 to 1.18 list the pin name information by pin
number.

_0/SEG24/INTO

_1/SEG25/INT1

_2/SEG26/INT2

_3/SEG27/INT3

5/SEG21/KI5

_6/SEG22/KI6

7/SEG23/KI7
1/SEG33/RXD1
_2/SEG34/CLK1

_0/SEG32/TXD1

6
7
" 4/SEG20/K14

¢¢¢¢¢¢¢¢¢¢¢¢¢

39]|38]37]|36|| 35| {34]|33]|32]|31] |30] |29]|28]| 27|

PO_5/SEG5/AN9 € [] Q [5] 4—» P4_3/SEG35/TRCCLK/TRCTRG
PO_4/SEG4/AN8 <4 [ [25] 4—» P4_4/SEG36/TRCIOA/TRCTRG
PO_3/SEG3/AN7 4 [©2] [2¢] €4 P4_5/SEG37/TRCIOB
PO_2/SEG2/ANG <4 % % <> P4_6/SEG38/TRCIOC/TRCIOB
PO_1/SEG1/AN5 € [= 22| 4— P4_7/SEG39/TRCIOD/TRCIOB
PO_0/SEGO/AN4 4 [&] R8C/L35A Group (1] €« P7_4/COM3
VL1 <4 [%] R8C/L35B Group [20] € P7_5/COM2
VL2 —p [7] [5] «—» P7_6/COM1
CL2/P12_3 «—» [#] PLQP0052JA-A (52P6A-A)  [is] «—» P7_7/COMO
CL1/P12_2 4 [&] (top view) [7] «4—» P11_0/SCL/SSCK/(CLK2/INTO)/IVREF1
VL4 —p [5] [6] «4—» P11_1/SSI/(RXD2/SCL2/TXD2/SDA2/INTT)/IVCMP1
P13_3/AN3/CLKO €4 [51] [5] 4 P11_2/SDA/SSO/(RXD2/SCL2/TXD2/SDA2/INT2)/IVREF3
P13_2/AN2/RXD0 4 [&] O O [4] 4—» P11_3/5CS/(CTS2/RTS2/INT3)/IVCMP3
v

N
N 0 3 I 0 3
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Notes:
1. The pin in parentheses can be assigned by a program.
2. Confirm the pin 1 position on the package by referring to Appendix 1. Package Dimensions.

Figure 1.13  Pin Assignment (Top View) of PLQP0052JA-A Package
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview
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Notes:
1. The pin in parentheses can be assigned by a program.

11_1/SSI/(RXD2/SCL2/TXD2/SDA2/INTT)/IVCMP1

2. Confirm the pin 1 position on the package by referring to Appendix 1. Package Dimensions.

Figure 1.14  Pin Assignment (Top View) of PLQP0064KB-A and PLQP0064GA-A Packages
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview
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P1_3/SEG11/AN15 <—»
P1_2/SEG10/AN14 <—»

P1_1/SEG9/AN13 <4
P1_0/SEG8/AN12 €4
PO_7/SEG7/AN11 <4
PO_6/SEG6/AN10 <€
PO_5/SEG5/AN9 <€—»
PO_4/SEG4/AN8 <€—»
PO_3/SEG3/AN7 <€
PO_2/SEG2/AN6 <€
PO_1/SEG1/AN5 <4
P0_0/SEG0/AN4 <€

VL1 4>

VL3 —P

CL2/P12_3 4P
CL1/P12_2 4P

vi4 —p
P13_3/AN3/CLK0 €

R8C/L38A Group

R8C/L38B Group

PLQPO0080KB-A (80P6Q-A)
PLQP0080JA-A (FP-80WV)
(top view)

PEIITILII

O

>
—
VREF —»
MODE —»
>
>
>
>

)
)

(INT4/RXDO)

XCIN —p
XCOUT 4—
RESET —»

P12_1/XOUT €4

(INT6

(INT5

VCC/AVCC —p

WKUPO

VSS/AVSS —p

P12_0/XIN ¢—»

(INT7/ADTRG)

P13_1/AN1/DA1/TXD0 4

P13_2/AN2/RXD0 <€

P11_5/TRAO/

P11_6/TRBO/
P11_4/TRAIO/

P13_0/ANO/DAO/WKUP1

CTS2/RTS2/INT3)/IVCMP3 €

P11_7/TREO/

(

P11_3/SCS/
(RXD2/SCL2/TXD2/SDA2/INT2)/IVREF3 <4
(RXD2/SCL2/TXD2/SDA2/INTT)/IVCMP1 4

P11_1/SSl/

P11_2/SDA/SSO/

Notes:
1. The pin in parentheses can be assigned by a program.

P4_5/SEG37/TRCIOB
P4_6/SEG38/TRCIOC/TRCIOB
4_7/SEG39/TRCIOD/TRCIOB
P6_0/SEG44/TRDIOAO/TRDCLK
P6_1/SEG45/TRDIOBO
P6_2/SEG46/TRDIOCO
Pi
P
P
P
P

6_4/SEG48/TRDIOA1
6_5/SEG49/TRDIOB1
6_6/SEG50/TRDIOCH
6_7/SEG51/TRDIOD1
7_0/SEG52/COM7
7_1/SEG53/COM6

P
P6_3/SEG47/TRDIODO
P

P7_2/SEG54/COM5
P7_3/SEG55/COM4

P7_4/COM3

P7_5/COM2

P7_6/COM1

P7_7/COMO
P11_0/SCL/SSCK/(CLK2/INTO)/IVREF1

2. Confirm the pin 1 position on the package by referring to Appendix 1. Package Dimensions.

Figure 1.15

Pin Assignment (Top View) of PLQP0080KB-A and PLQP0080JA-A Packages
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group
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Notes:

1. The pin in parentheses can be assigned by a program.
2. Confirm the pin 1 position on the package by referring to Appendix 1. Package Dimensions.

Figure 1.16

Pin Assignment (Top View) of PLQP0100KB-A Package
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

1. Overview
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4—? P5_2/SEG42
[14—» P5_3/SEG43

[ P6_1/SEG45/TRDIOBO
[« P6_2/SEG46/TRDIOCO
[« P6_3/SEG47/TRDIODO
[[14—» P6_4/SEG48/TRDIOA1
[4—» P6_5/SEG49/TRDIOB1
[14—» P6_6/SEG50/TRDIOC1
[« P6_7/SEG51/TRDIOD1
[ P7_0/SEG52/COM7
[« P7_1/SEG53/COM6
[ P7_2/SEG54/COM5
14— P7_3/SEG55/COM4
14— P7_4/COM3
P7_5/COM2
P7_6/COM1
P7_7/COMO

P10_1/(TRDIOBO/KI1)

[4—» P6_0/SEG44/TRDIOAO/TRDCLK

P10_0/(TRDIOAO/TRDCLK/KIO)

1. The pin in parentheses can be assigned by a program.
2. Confirm the pin 1 position on the package by referring to Appendix 1. Package Dimensions.

Figure 1.17  Pin Assignment (Top View) of PRQP0100JD-B Package
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,

R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 1. Overview
Table 1.16  Pin Name Information by Pin Number (1)
Pin Number 1/0 Pin Functions for Peripheral Modules
LCD
L3AA Control . A/D Converter. .
2 \
Laag | LBOA|LSBAILISA ) To Port | \nterrupt | Timer serial ooy | PC 1 p/aconverter, | Ve
L38B | L36B | L35B Interface bus control
(Note 2) Comparator B L
circuit
1[3] 80 | 61 | 51 P13_3 CLKO AN3
2 4] 1|62 | 52 P13_2 RXDO AN2
31[5] 2 | 63 | 1 P13_1 TXDO AN1/DA1
41[6] 3 | 64| 2 |wKupPt1©@| P13_0 ANO/DAO
5[7] 4 | 1 | 3 | WKUPO
6 [8] 5 2 4 VREF
719] 6 3 5 MODE
8[10] 7 4 6 XCIN
9[11] 8 5 7 XCOUT
10[12] 9 6 8 RESET
11[13] | 10 | 7 9 XOUT P12_1
VSS/
12014 | 11| 8 | 10 | oo
13[15] | 12 | 9 11 XIN P12_0
VCC/
14016] | 13 | 10 | 12 | oon
150171 | 14 | 11 P11_7 (INT7) TREO (ADTRG)
16[18] | 15 | 12 P11_6 (INT6) TRBO
17[19] | 16 | 13 P11_5 (INT5) TRAO
18[20] | 17 | 14 | 13 P11_4 | (INT4) TRAIO (RXDO)
19[21] | 18 | 15 | 14 P11_3 (INT3) (CTS2/RTS2) | SCS IVCMP3
_ (RXD2/SCL2/
20[22] | 19 | 16 | 15 P11_2 | (INT2) TXD2/SDA2) SSO | SDA IVREF3
N (RXD2/SCL2/
21[23] | 20 | 17 | 16 P11_1 (INT1) TXD2/SDA2) SSI IVCMP1
22[24] | 21 | 18 | 17 P11_0 | (INTO) (CLK2) SSCK | SCL IVREF1
23 [25] P10_7 (K17) | (TRDIOD1)
24 [26] P10_6 (Kie) | (TRDIOC1)
25[27] P10_5 (KI5) (TRDIOB1)
26 [28] P10_4 (Ki4) (TRDIOA1)
27 [29] P10_3 (K13) | (TRDIODO)
28 [30] P10_2 (Ki2) | (TRDIOCO)
29 [31] P10_1 (K1) (TRDIOBO)
(TRDIOAO/
30 [32] P10_0 (KI0) TRDCLK)
31@3[ | 22 | 19 | 18 P7 7 COMO
32[34] | 23 | 20 | 19 P7_6 COM1
33[35] | 24 | 21 | 20 P7_5 COM2
34[36] | 25 | 22 | 21 P7 4 COM3
SEG55/
35[37] | 26 | 23 P7 3 COMa
SEG54/
36([38] | 27 | 24 P7_2 COM5
SEG53/
37[39] | 28 | 25 P7_1 COM6
SEG52/
38[40] | 29 | 26 P7_0 Ccom7
39[41] | 30 P6_7 TRDIOD1 SEG51
Notes:

1. The pin in parentheses can be assigned by a program.
2. The number in brackets indicates the pin number for the 100P6F package.
3. The WKUP1 pin is not available in the R8C/L35A, R8C/L35B, R8C/L36A, and R8C/L36B Groups.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,

R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 1. Overview
Table 1.17  Pin Name Information by Pin Number (2)
Pin Number 1/0 Pin Functions for Peripheral Modules
L3AA Control ) A/D Converter, | LCD drive
L3AB L38A | L36A | L35A Pin Port Interrupt Timer Serial SSU | 12C bus | D/A Converter, control
L38B | L36B | L35B Interface L
(Note 2) Comparator B circuit
40 [42] | 31 P6_6 TRDIOCH SEG50
41143] | 32 P65 TRDIOBT SEG49
42744] | 33 P6_4 TRDIOAT SEG48
43 [45] | 34 P6_3 TRDIODO SEG47
44146] | 35 P6_2 TRDIOCO SEG46
45[47) | 36 P6_1 TRDIOBO SEG45
TRDIOAO/
46 [48] | 37 P6_0 TRDCLK SEG44
47 [49] P5_3 SEG43
48 750] P5_2 SEG42
49 [51] P5_1 SEG41
50 [52] P50 SEG40
TRCIOD/
51[53] | 38 | 27 | 22 P4 7 TRCIOB SEG39
TRCIOC/
52[54] | 39 | 28 | 23 P4_6 TRCIOB SEG38
53[55] | 40 | 29 | 24 P4 5 TRCIOB SEG37
TRCIOA/
54 [56] | 41 30 | 25 P4_4 TRCTRG SEG36
TRCCLK/
55[57] | 42 | 31 26 P4_3 TRCTRG SEG35
561[58] | 43 | 32 | 27 P4 2 CLK1 SEG34
57[59] | 44 | 33 | 28 P4 1 RXD1 SEG33
58[60] | 45 | 34 | 29 P4 0 TXD1 SEG32
591[61] | 46 | 35 P3_7 INT7 TRCTRG ADTRG SEG31
60[62] | 47 | 36 P3_6 INT6 SEG30
61[63] | 48 | 37 P3_5 INT5 SEG29
62[64] | 49 | 38 P3_4 INT4 SEG28
63[65] | 50 | 39 | 30 P3_3 INT3 SEG27
64[66] | 51 | 40 | 31 P32 iNT2 SEG26
65[67] | 52 | 41 | 32 P3_1 iNTT SEG25
66[68] | 53 | 42 | 33 P30 iNTO SEG24
67[69] | 54 | 43 | 34 P2_7 K7 SEG23
68[70] | 55 | 44 | 35 P2 6 K6 SEG22
69(71] | 56 | 45 | 36 P2 5 KI5 SEG21
70[72] | 57 | 46 | 37 P2_4 Kia SEG20
71(73] | 58 P2_3 Ki3 SEG19
72[74] | 59 P2 2 K2 SEG18
73 [75] 60 P2_1 K1 SEG17
74(76] | 61 P20 Kio SEG16 (4)
75 [77] P17 SEG15
76 [78] P16 SEG14
77 [79] P15 SEGT3
78 [80] P14 SEG12
791[81] | 62 P1_3 AN15 SEG11
80[82] | 63 P1_2 AN14 SEG10
81[83] | 64 P11 ANT3 SEG9
82[84] | 65 P1_0 AN12 SEG8
83[85] | 66 | 47 | 38 PO_7 AN11 3) SEG7 ()
841[86] | 67 | 48 | 39 PO_6 AN10 ®) SEG6 ()
Notes:

1. The pin in parentheses can be assigned by a program.

ok wp

The number in brackets indicates the pin number for the 100P6F package.
Pins AN10 and AN11 are not available in the R8C/L35A, R8C/L35B, R8C/L36A, and R8C/L36B Groups.
SEG16 pin is not available in the R8C/L38A and R8C/L38B Groups.
Pins SEG6 and SEG7 are not available in the R8C/L35A, R8C/L35B, R8C/L36A, and R8C/L36B Groups.
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Table 1.18 Pin Name Information by Pin Number (3)
Pin Number 1/0 Pin Functions for Peripheral Modules
LCD

L3AA Control . A/D Converter, ;

L3AB ::g:g ::ggg ::ggg Pin Port Interrupt Timer In?:rz‘fclze SSU | I12C bus D/A Converter, c?)rr:\tllzl
(Note 2) Comparator B -

circuit

85[87] | 68 | 49 | 40 PO_5 AN9 SEG5
86[88] | 69 | 50 | 41 PO_4 AN8 SEG4
87[89] | 70 | 51 42 P0O_3 AN7 SEG3
881[90] | 71 52 | 43 PO_2 AN6 SEG2
89 [91] 72 53 | 44 PO_1 AN5 SEG1
90[92] | 73 | 54 | 45 P0O_0 AN4 SEGO
91[93] | 74 | 55 | 46 VLI
92[94] | 75 | 56 | 47 VL2
93[95] | 76 | 57 VL3
941[96] | 77 | 58 | 48 P12_3 CL2
95[97] 78 | 59 | 49 P12_2 CL1
96[98] | 79 | 60 | 50 VL4
97 [99] P13_7 TRGCLKB AN19

98 [100] P13_6 TRGIOB AN18

99 [1] P13 5 TRGCLKA AN17

100 [2] P13_4 TRGIOA ANT6

Notes:

1. The pin in parentheses can be assigned by a program.
2. The number in brackets indicates the pin number for the 100P6F package.
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1. Overview

1.5

Pin Functions

Tables 1.19 and 1.20 list pin functions.

Table 1.19  Pin Functions (1)
Item Pin Name I/O Type Description
Power supply input | VCC, VSS . Apply 1.8 V to 5.5 V to the VCC pin.
Apply 0 V to the VSS pin.
Analog power AVCC, AVSS . Power supply for the A/D converter.
supply input Connect a capacitor between AVCC and AVSS.
Reset input RESET | Driving this pin low resets the MCU.
MODE MODE | Connect this pin to VCC via a resistor.
Power-off mode WKUPO | This pin is provided for input to exit the mode used in power-off
exit input mode. Connect to VSS when not using power-off mode.
WKUP1 | This pin is provided for input to exit the mode used in power-off
mode.
XIN clock input XIN | These pins are provided for XIN clock generation circuit 1/0.
Connect a ceramic oscillator or a crystal oscillator between
XIN clock output XOUuT o pins XIN and XOUT. (1) To use an external clock, input it to
the XIN pin and leave the XOUT pin open.
XCIN clock input XCIN | These pins are provided for XCIN clock generation circuit I/O.
Connect a crystal oscillator between pins XCIN and XCOUT. (1)
XCIN clock output | XCOUT To use an external clock, input it to the XCIN pin and leave
© the XCOUT pin open.
INT interrupt input | INTO to INT7 I INT interrupt input pins.
Key input interrupt | K10 to KI7 | Key input interrupt input pins
Timer RA TRAIO IO Timer RA 1/O pin
TRAO O Timer RA output pin
Timer RB TRBO (0] Timer RB output pin
Timer RC TRCCLK | External clock input pin
TRCTRG | External trigger input pin
TRCIOA, TRCIOB, o Timer RC I/O pins
TRCIOC, TRCIOD
Timer RD TRDIOAO, TRDIOAT, Timer RD I/O pins
TRDIOBO, TRDIOBH, e
TRDIOCO, TRDIOCH,
TRDIODO, TRDIOD1
TRDCLK | External clock input pin
Timer RE TREO O Divided clock output pin
Timer RG TRGCLKA, TRGCLKB | Timer RG input pins
TRGIOA, TRGIOB I/O | Timer RG I/O pins
Serial interface CLKoO, CLK1, CLK2 I/O Transfer clock 1/0O pins
RXDO0, RXD1, RXD2 | Serial data input pins
TXDO, TXD1, TXD2 (0] Serial data output pins
CTS2 | Transmission control input pin
BTS2 0] Reception control output pin
SCL2 I/O  |12C mode clock I/O pin
SDA2 /0 [2C mode data I/O pin
I: Input O: Output I/O: Input and output
Note:

1. Contact the oscillator manufacturer for oscillation characteristics.
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1. Overview

Table 1.20  Pin Functions (2)
Item Pin Name I/0 Type Description

12C bus SCL /O | Clock I/O pin
SDA 1/0 Data I/O pin

SSuU SSI I/0 Data I/O pin
3CS 1/0 Chip-select signal I/O pin
SSCK /O | Clock I/O pin
SSO 1/0 Data I/O pin

Reference voltage |VREF | Reference voltage input pin for the A/D converter and the D/A

input converter

A/D converter ANO to AN11 | A/D converter analog input pins
ADTRG | AD external trigger input pin

D/A converter DAO, DA1 o D/A converter output pins

Comparator B IVCMP1, IVCMP3 | Comparator B analog voltage input pins
IVREF1, IVREF3 | Comparator B reference voltage input pins

I/O ports PO_0to PO_7, /0 CMOS I/O ports. Each port has an 1/O select direction
P1_0to P1_7, register, allowing each pin in the port to be directed for input
P2_0to P2_7, or output individually.
P3_0to P3_7, Any port set to input can be set to use a pull-up resistor or not
P4 _0to P4 7, by a program.
P5 0, P5_3, Ports P10_0to P10_7 and P11_0 to P11_7 can be used as
P6 0toP6_7 LED drive ports.
P7_0to P7_7,
P10_0to P10_7,
P11_0to P11_7,
P12_0to P12_3,
P13_0to P13_7

Segment output SEGO to SEG55 (0] LCD segment output pins

Common output COMO to COM7 (0] LCD common output pins

Voltage multiplier |CL1, CL2 O Connect pins for the LCD control voltage multiplier

capacity connect

pins

LCD power supply | VL1 110 Apply the voltage: 0 < VL1 <VL2 < VL3 <VL4.
VL2 to VL4 | VL1 can be used as the reference potential input or output pin

when setting the voltage multiplier.
I: Input O: Output I/O: Input and output
Note:

1. Contact the oscillator manufacturer for oscillation characteristics.
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2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU Registers. The CPU contains 13 registers. RO, R1, R2, R3, A0, A1, and FB configure a
register bank. There are two sets of register banks.

b31 15 b8b7 b

' R2 ROH (high-order of R0)| ROL (low-order of RO)||
' R3 R1H (high-order of R1)| R1L (low-order of R1)
R2
R3

A0 I )
1 Address registers ()
A1

FB I Frame base register ()

H Data registers (1)

b19 b15 b0

| INTBH | INTBL | Interrupt table register

The 4 high-order bits of INTB are INTBH and
the 16 low-order bits of INTB are INTBL.

b19 bo
| PC | Program counter
b15 bo
USP User stack pointer
ISP Interrupt stack pointer
SB Static base register
bi5 bo
| FLG Flag register
bia--==""" b8 b7 bo1
LL P, [ [ [ [ [uli]olB]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 bit

Processor interrupt priority level
Reserved bit

Note:
1. These registers configure a register bank.
There are two sets of register banks.

Figure 2.1 CPU Registers
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2.1 Data Registers (R0, R1, R2, and R3)

RO is a 16-bit register for transfer, arithmetic, and logic operations. The same applies to R1 to R3. RO can be split
into high-order bits (ROH) and low-order bits (ROL) to be used separately as 8-bit data registers. R1H and R1L are
analogous to ROH and ROL. R2 can be combined with RO and used as a 32-bit data register (R2R0). R3R1 is
analogous to R2R0.

2.2 Address Registers (A0 and A1)

A0 is a 16-bit register for address register indirect addressing and address register relative addressing. It is also
used for transfer, arithmetic, and logic operations. A1 is analogous to AQ. A1 can be combined with A0 and as a 32-
bit address register (A1AO0).

2.3 Frame Base Register (FB)
FB is a 16-bit register for FB relative addressing.

24 Interrupt Table Register (INTB)
INTB is a 20-bit register that indicates the starting address of an interrupt vector table.

2.5 Program Counter (PC)

PC is 20 bits wide and indicates the address of the next instruction to be executed.

2.6 User Stack Pointer (USP) and Interrupt Stack Pointer (ISP)

The stack pointers (SP), USP and ISP, are each 16 bits wide. The U flag of FLG is used to switch between
USP and ISP.

2.7 Static Base Register (SB)
SB is a 16-bit register for SB relative addressing.

2.8 Flag Register (FLG)
FLG is an 11-bit register indicating the CPU state.

2.8.1 Carry Flag (C)

The C flag retains carry, borrow, or shift-out bits that have been generated by the arithmetic and logic unit.

2.8.2 Debug Flag (D)
The D flag is for debugging only. Set it to O.

2.8.3 Zero Flag (2)

The Z flag is set to 1 when an arithmetic operation results in 0; otherwise to 0.

2.8.4 Sign Flag (S)

The S flag is set to 1 when an arithmetic operation results in a negative value; otherwise to 0.

2.8.5 Register Bank Select Flag (B)

Register bank 0 is selected when the B flag is 0. Register bank 1 is selected when this flag is set to 1.

2.8.6 Overflow Flag (O)

The O flag is set to 1 when an operation results in an overflow; otherwise to 0.
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2.8.7 Interrupt Enable Flag (I)

The I flag enables maskable interrupts.
Interrupts are disabled when the I flag is set to 0, and are enabled when the I flag is set to 1. The I flag is set to 0
when an interrupt request is acknowledged.

2.8.8 Stack Pointer Select Flag (U)

ISP is selected when the U flag is set to 0; USP is selected when the U flag is set to 1.
The U flag is set to 0 when a hardware interrupt request is acknowledged or the INT instruction of software
interrupt numbers 0 to 31 is executed.

2.8.9 Processor Interrupt Priority Level (IPL)

IPL is 3 bits wide and assigns processor interrupt priority levels from level O to level 7.
If a requested interrupt has higher priority than IPL, the interrupt is enabled.

2.8.10 Reserved Bit

If necessary, set to 0. When read, the content is undefined.
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3. Memory

Figure 3.1 is a Memory Map of each group. Each group has a 1-Mbyte address space from addresses 00000h to
FFFFFh. The internal ROM (program ROM) is allocated lower addresses, beginning with address OFFFFh. For
example, a 48-Kbyte internal ROM area is allocated addresses 04000h to OFFFFh.

The fixed interrupt vector table is allocated addresses OFFDCh to OFFFFh. The starting address of each interrupt
routine is stored here.

The internal ROM (data flash) is allocated addresses 03000h to O3FFFh.

The internal RAM is allocated higher addresses, beginning with address 00400h. For example, a 6-Kbyte internal
RAM area is allocated addresses 00400h to 01BFFh. The internal RAM is used not only for data storage but also as a
stack area when a subroutine is called or when an interrupt request is acknowledged.

Special function registers (SFRs) are allocated addresses 00000h to 002FFh and 02C00h to 02FFFh. Peripheral
function control registers are allocated here. All unallocated spaces within the SFRs are reserved and cannot be
accessed by users.

00000h SFR
(Refer to 4. Special
Function Registers
002FFh (SFRs))
00400h
Internal RAM . OFFD8h
OXXXXh Reserved area
02C00h SFR ' OFFDCh E Undefined instruction 3
(Refer to 4. Special Function g = =
02FFFh Registers (SFRs)) E Oyeﬁlow . E
03000h E BRK instruction =
Internal RO:\‘/lj E Address match 3
(data flash) s E - =3
03FFFh ! = __Single step a—
F  Watchdog timer, oscillation stop detection
0YYYYh = =
Internal ROM E Address break 3
(program ROM) ~ [# = (Reserved) =
OFFFFh OFFFFh E Reset =
Internal ROM
(program ROM) Notes:
h 1. Data flash indicates block A (1 Kbyte), block B (1 Kbyte),
block C (1 Kbyte), and block D (1 Kbyte).
FFFFFh 2. Blank spaces are reserved. No access is allowed.
Internal ROM Internal RAM
Part Number . Address Address , Address Data Flash
Capacly | ovvyyh zzzzzn | %W | oxxxxn
R5F2L357A***, R5F2L367A***, R5F2L387A***, R5F2L3A7A*** 48 Kbytes 04000h - 6 Kbytes 01BFFh
R5F2L358A***, R5F2L368A***, R5F2L388A***, R5F2L3A8A*** 64 Kbytes 04000h 13FFFh 8 Kbytes 023FFh Availabl
vailable
R5F2L35AA***, R5F2L36AA***, R5F2L38AA™*, R5F2L3AAA** 96 Kbytes 04000h 1BFFFh 10 Kbytes 02BFFh
R5F2L35CA***, R5F2L36CA***, R5F2L38CA***, R5F2L3ACA*** 128 Kbytes 04000h 23FFFh 10 Koytes 02BFFh
R5F2L357B***, R5F2L367B***, R5F2L387B***, R5F2L3A7B*** 48 Kbytes 04000h - 6 Kbytes 01BFFh
R5F2L358B***, R5F2L.368B***, R5F2L.388B***, R5F2L3A8B*** 64 Kbytes 04000h 13FFFh 8 Kbytes 023FFh Not
R5F2L35AB**, R5F2L36AB***, R5F2L38AB***, R5F2L3AAB™** 96 Kbytes 04000h 1BFFFh 10Kbytes | 02BFFh available
R5F2L35CB***, R5F2L36CB***, R5F2L38CB***, R5F2L3ACB*** 128 Kbytes 04000h 23FFFh 10 Kbytes 02BFFh

Figure 3.1 Memory Map
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4. Special Function Registers (SFRs)

An SFR (special function register) is a control register for a peripheral function. Tables 4.1 to 4.16 list SFR
information and Table 4.17 lists the ID Code Areas and Option Function Select Area.

Table 4.1 SFR Information (1) (1)

Address Register Symbol After Reset
0000h
0001h
0002h
0003h
0004h Processor Mode Register 0 PMO 00h
0005h Processor Mode Register 1 PM1 00h
0006h System Clock Control Register 0 CMo 00100000b
0007h System Clock Control Register 1 CM1 00100000b
0008h Module Standby Control Register MSTCR 00h
0009h System Clock Control Register 3 CM3 00h
000Ah Protect Register PRCR 00h
000Bh Reset Source Determination Register RSTFR XXh (2)
000Ch Oscillation Stop Detection Register OoCD 00000100b
000Dh Watchdog Timer Reset Register WDTR XXh
000Eh Watchdog Timer Start Register WDTS XXh
000Fh Watchdog Timer Control Register WDTC 00111111b
0010h
0011h
0012h
0013h
0014h
0015h
0016h
0017h
0018h
0019h
001Ah
001Bh
001Ch Count Source Protection Mode Register CSPR 00h

10000000b (3)

001Dh
001Eh
001Fh
0020h Power-Off Mode Control Register 0 POMCRO X0000000b
0021h
0022h
0023h
0024h
0025h
0026h On-Chip Reference Voltage Control Register OCVREFCR 00h
0027h
0028h
0029h
002Ah
002Bh
002Ch
002Dh
002Eh
002Fh
0030h
0031h
0032h
0033h
0034h Voltage Detect Register 2 VCA2 00h
0035h
0036h
0037h
0038h
003%h
X: Undefined
Notes:

1. Blank spaces are reserved. No access is allowed.

2. The CWR bit in the RSTFR register is set to 0 after power-on or exit from power-off mode. Hardware reset, software reset, or watchdog timer

reset does not affect this bit.
3. The CSPROINI bit in the OFS register is set to 0.
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Table 4.2 SFR Information (2) (1)

Address Register Symbol After Reset
003Ah
003Bh
003Ch
003Dh
003Eh
003Fh
0040h
0041h Flash Memory Ready Interrupt Control Register FMRDYIC XXXXX000b
0042h
0043h INT7 Interrupt Control Register INT7IC XX00X000b
0044h INT6 Interrupt Control Register INT6IC XX00X000b
0045h INT5 Interrupt Control Register INT5IC XX00X000b
0046h INT4 Interrupt Control Register INT4IC XX00X000b
0047h Timer RC Interrupt Control Register TRCIC XXXXX000b
0048h Timer RDO Interrupt Control Register TRDOIC XXXXX000b
0049h Timer RD1 Interrupt Control Register TRD1IC XXXXX000b
004Ah Timer RE Interrupt Control Register TREIC XXXXX000b
004Bh UART2 Transmit Interrupt Control Register S2TIC XXXXX000b
004Ch UART2 Receive Interrupt Control Register S2RIC XXXXX000b
004Dh Key Input Interrupt Control Register KUPIC XXXXX000b
004Eh A/D Conversion Interrupt Control Register ADIC XXXXX000b
004Fh SSU Interrupt Control Register / [IC bus Interrupt Control Register (2) SSUIC/ICIC XXXXX000b
0050h
0051h UARTO Transmit Interrupt Control Register SOTIC XXXXX000b
0052h UARTO Receive Interrupt Control Register SORIC XXXXX000b
0053h UART1 Transmit Interrupt Control Register S1TIC XXXXX000b
0054h UART1 Receive Interrupt Control Register S1RIC XXXXX000b
0055h INT2 Interrupt Control Register INT2IC XX00X000b
0056h Timer RA Interrupt Control Register TRAIC XXXXX000b
0057h
0058h Timer RB Interrupt Control Register TRBIC XXXXX000b
0059h INT1 Interrupt Control Register INT1IC XX00X000b
005Ah INT3 Interrupt Control Register INT3IC XX00X000b
005Bh
005Ch
005Dh INTO Interrupt Control Register INTOIC XX00X000b
005Eh UART2 Bus Collision Detection Interrupt Control Register U2BCNIC XXXXX000b
005Fh
0060h
0061h
0062h
0063h
0064h
0065h
0066h
0067h
0068h
0069h
006Ah
006Bh Timer RG Interrupt Control Register TRGIC XXXXX000b
006Ch
006Dh
006Eh
006Fh
0070h
0071h
0072h
0073h
0074h
0075h
0076h
0077h
0078h
0079h
007Ah
007Bh
007Ch
007Dh
007Eh
007Fh

X: Undefined
Notes:
1. Blank spaces are reserved. No access is allowed.
2. Selectable by the IICSEL bit in the SSUIICSR register.
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Table 4.3 SFR Information (3) (1)

Address Register Symbol After Reset
0080h DTC Activation Control Register DTCTL 00h
0081h
0082h
0083h
0084h
0085h
0086h
0087h
0088h DTC Activation Enable Register 0 DTCENO 00h
0089h DTC Activation Enable Register 1 DTCENT1 00h
008Ah DTC Activation Enable Register 2 DTCEN2 00h
008Bh DTC Activation Enable Register 3 DTCEN3 00h
008Ch DTC Activation Enable Register 4 DTCEN4 00h
008Dh DTC Activation Enable Register 5 DTCEN5 00h
008Eh DTC Activation Enable Register 6 DTCENG6 00h
008Fh
0090h
0091h
0092h
0093h
0094h
0095h
0096h
0097h
0098h
0099h
009Ah
009Bh
009Ch
009Dh
009Eh
009Fh
00AOh UARTO Transmit/Receive Mode Register UOMR 00h
00Ath UARTO Bit Rate Register UOBRG XXh
00A2h UARTO Transmit Buffer Register uoTB XXh
00A3h XXh
00A4h UARTO Transmit/Receive Control Register 0 uoco 00001000b
00A5h UARTO Transmit/Receive Control Register 1 uoC1 00000010b
00A6h UARTO Receive Buffer Register UORB XXh
00A7h XXh
00A8h UART2 Transmit/Receive Mode Register U2MR 00h
00A%h UART?2 Bit Rate Register U2BRG XXh
00AAh UART2 Transmit Buffer Register u2TB XXh
00ABh XXh
00ACh UART2 Transmit/Receive Control Register 0 u2co 00001000b
00ADh UART2 Transmit/Receive Control Register 1 u2C1 00000010b
00AEh UART2 Receive Buffer Register U2RB XXh
00AFh XXh
00BOh UART?2 Digital Filter Function Select Register URXDF 00h
00B1h
00B2h
00B3h
00B4h
00B5h
00B6h
00B7h
00B8h
00B9h
00BAh
00BBh UART2 Special Mode Register 5 U2SMR5 00h
00BCh UART2 Special Mode Register 4 U2SMR4 00h
00BDh UART2 Special Mode Register 3 U2SMR3 000X0X0Xb
00BEh UART2 Special Mode Register 2 U2SMR2 X0000000b
00BFh UART2 Special Mode Register U2SMR X0000000b
X: Undefined

Note:
1. Blank spaces are reserved. No access is allowed.
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4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4) (1)

Address Register Symbol After Reset
00COh A/D Register 0 ADO XXh
00C1h 000000XXb
00C2h A/D Register 1 AD1 XXh
00C3h 000000XXb
00C4h A/D Register 2 AD2 XXh
00C5h 000000XXb
00C6h A/D Register 3 AD3 XXh
00C7h 000000XXb
00C8h A/D Register 4 AD4 XXh
00C9%h 000000XXb
00CAh A/D Register 5 AD5 XXh
00CBh 000000XXb
00CCh A/D Register 6 AD6 XXh
00CDh 000000XXb
00CEh A/D Register 7 AD7 XXh
00CFh 000000XXb
00DOh
00D1h
00D2h
00D3h
00D4h A/D Mode Register ADMOD 00h
00D5h A/D Input Select Register ADINSEL 11000000b
00D6h A/D Control Register 0 ADCONO 00h
00D7h A/D Control Register 1 ADCON1 00h
00D8h D/A 0 Register DAOQ 00h
00D9h D/A 1 Register DA1 00h
00DAh
00DBh
00DCh D/A Control Register DACON 00h
00DDh
00DEh
00DFh
00EOh Port PO Register PO XXh
00E1h Port P1 Register P1 XXh
00E2h Port PO Direction Register PDO 00h
00E3h Port P1 Direction Register PD1 00h
00E4h Port P2 Register P2 XXh
00E5h Port P3 Register P3 XXh
00E6h Port P2 Direction Register PD2 00h
00E7h Port P3 Direction Register PD3 00h
00E8h Port P4 Register P4 XXh
00ESh Port P5 Register P5 XXh
00EAh Port P4 Direction Register PD4 00h
00EBh Port P5 Direction Register PD5 00h
00ECh Port P6 Register P6 XXh
00EDh Port P7 Register P7 XXh
00EEh Port P6 Direction Register PD6 00h
00EFh Port P7 Direction Register PD7 00h
00FOh
00F1h
00F2h
00F3h
00F4h Port P10 Register P10 XXh
00F5h Port P11 Register P11 XXh
00F6h Port P10 Direction Register PD10 00h
00F7h Port P11 Direction Register PD11 00h
00F8h Port P12 Register P12 XXh
00F9h Port P13 Register P13 XXh
00FAh Port P12 Direction Register PD12 00h
00FBh Port P13 Direction Register PD13 00h
00FCh
00FDh
00FEh
00FFh
X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, . . .
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, REC/L3AB Group 4. Special Function Registers (SFRs)

Table 4.5 SFR Information (5) (1)

Address Register Symbol After Reset
0100h Timer RA Control Register TRACR 00h

0101h Timer RA 1/0O Control Register TRAIOC 00h

0102h Timer RA Mode Register TRAMR 00h

0103h Timer RA Prescaler Register TRAPRE FFh

0104h Timer RA Register TRA FFh

0105h LIN Control Register 2 LINCR2 00h

0106h LIN Control Register LINCR 00h

0107h LIN Status Register LINST 00h

0108h Timer RB Control Register TRBCR 00h

0109h Timer RB One-Shot Control Register TRBOCR 00h

010Ah Timer RB 1/O Control Register TRBIOC 00h

010Bh Timer RB Mode Register TRBMR 00h

010Ch Timer RB Prescaler Register TRBPRE FFh

010Dh Timer RB Secondary Register TRBSC FFh

010Eh Timer RB Primary Register TRBPR FFh

010Fh

0110h

0111h

0112h

0113h

0114h

0115h

0116h

0117h

0118h Timer RE Second Data Register / Timer RE Counter Data Register TRESEC XXh

0119h Timer RE Minute Data Register / Timer RE Compare Data Register TREMIN XXh

011Ah Timer RE Hour Data Register TREHR XXh

011Bh Timer RE Day of Week Data Register TREWK XXh
011Ch Timer RE Control Register 1 TRECR1 XXXXX0XXb
011Dh Timer RE Control Register 2 TRECR2 XXh

011Eh Timer RE Count Source Select Register TRECSR 00001000b
011Fh

0120h Timer RC Mode Register TRCMR 01001000b
0121h Timer RC Control Register 1 TRCCR1 00h

0122h Timer RC Interrupt Enable Register TRCIER 01110000b
0123h Timer RC Status Register TRCSR 01110000b
0124h Timer RC I/O Control Register 0 TRCIORO 10001000b
0125h Timer RC 1/0O Control Register 1 TRCIOR1 10001000b
0126h Timer RC Counter TRC 00h

0127h 00h

0128h Timer RC General Register A TRCGRA FFh

0129h FFh

012Ah Timer RC General Register B TRCGRB FFh

012Bh FFh

012Ch Timer RC General Register C TRCGRC FFh

012Dh FFh

012Eh Timer RC General Register D TRCGRD FFh

012Fh FFh

0130h Timer RC Control Register 2 TRCCR2 00011000b
0131h Timer RC Digital Filter Function Select Register TRCDF 00h

0132h Timer RC Output Master Enable Register TRCOER 01111111b
0133h Timer RC Trigger Control Register TRCADCR 00h

0134h

0135h Timer RD Control Expansion Register TRDECR 00h

0136h Timer RD Trigger Control Register TRDADCR 00h

0137h Timer RD Start Register TRDSTR 11111100b
0138h Timer RD Mode Register TRDMR 00001110b
013%h Timer RD PWM Mode Register TRDPMR 10001000b
013Ah Timer RD Function Control Register TRDFCR 10000000b
013Bh Timer RD Output Master Enable Register 1 TRDOER1 FFh

013Ch Timer RD Output Master Enable Register 2 TRDOER2 01111111b
013Dh Timer RD Output Control Register TRDOCR 00h

013Eh Timer RD Digital Filter Function Select Register 0 TRDDFO 00h

013Fh Timer RD Digital Filter Function Select Register 1 TRDDF1 00h

X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

4. Special Function Registers (SFRs)

Table 4.6 SFR Information (6) (1)
Address Register Symbol After Reset
0140h Timer RD Control Register 0 TRDCRO 00h
0141h Timer RD 1/O Control Register AO TRDIORAO 10001000b
0142h Timer RD I/O Control Register CO TRDIORCO 10001000b
0143h Timer RD Status Register 0 TRDSRO 11100000b
0144h Timer RD Interrupt Enable Register 0 TRDIERO 11100000b
0145h Timer RD PWM Mode Output Level Control Register 0 TRDPOCRO 11111000b
0146h Timer RD Counter 0 TRDO 00h
0147h 00h
0148h Timer RD General Register AO TRDGRAO FFh
0149h FFh
014Ah Timer RD General Register BO TRDGRBO FFh
014Bh FFh
014Ch Timer RD General Register CO TRDGRCO FFh
014Dh FFh
014Eh Timer RD General Register DO TRDGRDO FFh
014Fh FFh
0150h Timer RD Control Register 1 TRDCR1 00h
0151h Timer RD 1/O Control Register A1 TRDIORA1 10001000b
0152h Timer RD I/O Control Register C1 TRDIORC1 10001000b
0153h Timer RD Status Register 1 TRDSR1 11000000b
0154h Timer RD Interrupt Enable Register 1 TRDIER1 11100000b
0155h Timer RD PWM Mode Output Level Control Register 1 TRDPOCR1 11111000b
0156h Timer RD Counter 1 TRD1 00h
0157h 00h
0158h Timer RD General Register A1 TRDGRA1 FFh
0159h FFh
015Ah Timer RD General Register B1 TRDGRB1 FFh
015Bh FFh
015Ch Timer RD General Register C1 TRDGRC1 FFh
015Dh FFh
015Eh Timer RD General Register D1 TRDGRD1 FFh
015Fh FFh
0160h UART1 Transmit/Receive Mode Register UTMR 00h
0161h UART1 Bit Rate Register U1BRG XXh
0162h UART1 Transmit Buffer Register uiTB XXh
0163h XXh
0164h UART1 Transmit/Receive Control Register 0 U1Co 00001000b
0165h UART1 Transmit/Receive Control Register 1 U1C1 00000010b
0166h UART1 Receive Buffer Register U1RB XXh
0167h XXh
0168h
0169h
016Ah
016Bh
016Ch
016Dh
016Eh
016Fh
0170h Timer RG Mode Register TRGMR 01000000b
0171h Timer RG Count Control Register TRGCNTC 00h
0172h Timer RG Control Register TRGCR 10000000b
0173h Timer RG Interrupt Enable Register TRGIER 11110000b
0174h Timer RG Status Register TRGSR 11100000b
0175h Timer RG 1/O Control Register TRGIOR 00h
0176h Timer RG Counter TRG 00h
0177h 00h
0178h Timer RG General Register A TRGGRA FFh
0179h FFh
017Ah Timer RG General Register B TRGGRB FFh
017Bh FFh
017Ch Timer RG General Register C TRGGRC FFh
017Dh FFh
017Eh Timer RG General Register D TRGGRD FFh
017Fh FFh
X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

4. Special Function Registers (SFRs)

Table 4.7

SFR Information (7) (1)

Address Register

Symbol

After Reset

0180h Timer RA Pin Select Register

TRASR

00h

0181h Timer RB/RC Pin Select Register

TRBRCSR

0182h Timer RC Pin Select Register 0

TRCPSRO

00h

0183h Timer RC Pin Select Register 1

TRCPSR1

00h

0184h Timer RD Pin Select Register 0

TRDPSRO

00h

0185h Timer RD Pin Select Register 1

TRDPSR1

00h

0186h

0187h Timer RG Pin Select Register

TRGPSR

00h

0188h UARTO Pin Select Register

UOSR

00h

0189h UART1 Pin Select Register

U1SR

00h

018Ah UART?2 Pin Select Register 0

U2SR0

00h

018Bh UART2 Pin Select Register 1

U2SR1

00h

018Ch SSU/IIC Pin Select Register

SSUIICSR

00h

018Dh Key Input Pin Select Register

KISR

00h

018Eh INT Interrupt Input Pin Select Register

INTSR

00h

018Fh 1/0 Function Pin Select Register

PINSR

00h

0190h

0191h

0192h

0193h SS Bit Counter Register

SSBR

11111000b

0194h SS Transmit Data Register L / IIC bus Transmit Data Register (2)

SSTDR/ICDRT

FFh

0195h SS Transmit Data Register H (2)

SSTDRH

FFh

0196h SS Receive Data Register L / IIC bus Receive Data Register (2)

SSRDR/ICDRR

FFh

0197h SS Receive Data Register H (2)

SSRDRH

FFh

0198h SS Control Register H/ 1IC bus Control Register 1 (2)

SSCRH/ICCR1

00h

0199h SS Control Register L / 1IC bus Control Register 2 (2)

SSCRL/ICCR2

01111101b

019Ah SS Mode Register / 1IC bus Mode Register (2)

SSMR/ICMR

00010000b/00011000b

019Bh SS Enable Register / 1IC bus Interrupt Enable Register (2)

SSER/ICIER

00h

019Ch SS Status Register / IIC bus Status Register (2)

SSSR/ICSR

00h/0000X000b

019Dh SS Mode Register 2 / Slave Address Register (2)

SSMR2/SAR

00h

019Eh

019Fh

01AO0h

01A1h

01A2h

01A3h

01A4h

01A5h

01A6h

01A7h

01A8h

01A9h

01AAh

01ABh

01ACh

01ADh

01AEh

01AFh

01B0Oh

01B1h

01B2h Flash Memory Status Register

FST

10000X00b

01B3h

01B4h Flash Memory Control Register 0

FMRO

00h

01B5h Flash Memory Control Register 1

FMRH1

00h

01B6h Flash Memory Control Register 2

FMR2

00h

01B7h

01B8h

01Bgh

01BAh

01BBh

01BCh

01BDh

01BEh

01BFh

X: Undefined
Notes:
1. Blank spaces are reserved. No access is allowed.
2. Selectable by the IICSEL bit in the SSUIICSR register.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, . . .
R8C/L35B Group, REC/L36B Group, R8C/L38B Group, R8C/L3AB Group 4. Special Function Registers (SFRs)

Table 4.8 SFR Information (8) (1)

Address Register Symbol After Reset
01COh Address Match Interrupt Register 0 RMADO XXh
01C1h XXh
01C2h 0000XXXXb
01C3h Address Match Interrupt Enable Register 0 AIERO 00h
01C4h Address Match Interrupt Register 1 RMAD1 XXh
01C5h XXh
01C6h 0000XXXXb
01C7h Address Match Interrupt Enable Register 1 AIER1 00h
01C8h
01C%h
01CAh
01CBh
01CCh
01CDh
01CEh
01CFh
01DO0h
01D1h
01D2h
01D3h
01D4h
01D5h
01D6h
01D7h
01D8h
01D%h
01DAh
01DBh
01DCh
01DDh
01DEh
01DFh
01EOh Port PO Pull-Up Control Register POPUR 00h
01E1h Port P1 Pull-Up Control Register P1PUR 00h
01E2h Port P2 Pull-Up Control Register P2PUR 00h
01E3h Port P3 Pull-Up Control Register P3PUR 00h
01E4h Port P4 Pull-Up Control Register P4PUR 00h
01E5h Port P5 Pull-Up Control Register P5PUR 00h
01E6h Port P6 Pull-Up Control Register P6PUR 00h
01E7h Port P7 Pull-Up Control Register P7PUR 00h
01E8h
01E9h
01EAh Port 10 Pull-Up Control Register P10PUR 00h
01EBh Port 11 Pull-Up Control Register P11PUR 00h
01ECh Port 12 Pull-Up Control Register P12PUR 00h
01EDh Port 13 Pull-Up Control Register P13PUR 00h
01EEh
01EFh
01FOh Port P10 Drive Capacity Control Register P10DRR 00h
01F1h Port P11 Drive Capacity Control Register P11DRR 00h
01F2h
01F3h
01F4h
01F5h Input Threshold Control Register 0 VLTO 00h
01F6h Input Threshold Control Register 1 VLT1 00h
01F7h Input Threshold Control Register 2 VLT2 00h
01F8h Comparator B Control Register 0 INTCMP 00h
01F9h
01FAh External Input Enable Register 0 INTEN 00h
01FBh External Input Enable Register 1 INTEN1 00h
01FCh INT Input Filter Select Register 0 INTF 00h
01FDh INT Input Filter Select Register 1 INTF1 00h
01FEh Key Input Enable Register 0 KIEN 00h
01FFh Key Input Enable Register 1 KIEN1 00h

X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, . . .
R8C/L35B Group, REC/L36B Group, R8C/L38B Group, R8C/L3AB Group 4. Special Function Registers (SFRs)

Table 4.9 SFR Information (9) (1)

Address Register Symbol After Reset
0200h LCD Control Register LCRO 00h
0201h LCD Bias Control Register LCR1 00h
0202h LCD Display Control Register LCR2 X0000000b
0203h LCD Clock Control Register LCR3 00h
0204h
0205h
0206h LCD Port Select Register 0 LSEO 00h
0207h LCD Port Select Register 1 LSE1 00h
0208h LCD Port Select Register 2 LSE2 00h
0209h LCD Port Select Register 3 LSE3 00h
020Ah LCD Port Select Register 4 LSE4 00h
020Bh LCD Port Select Register 5 LSE5 00h
020Ch LCD Port Select Register 6 LSE6 00h
020Dh LCD Port Select Register 7 LSE7 00h
020Eh
020Fh
0210h LCD Display Data Register LRAOL XXh
0211h LRA1L XXh
0212h LRA2L XXh
0213h LRA3L XXh
0214h LRA4L XXh
0215h LRA5L XXh
0216h LRA6L XXh
0217h LRA7L XXh
0218h LRASL XXh
0219h LRA9L XXh
021Ah LRA10L XXh
021Bh LRA11L XXh
021Ch LRA12L XXh
021Dh LRA13L XXh
021Eh LRA14L XXh
021Fh LRA15L XXh
0220h LRA16L XXh
0221h LRA17L XXh
0222h LRA18L XXh
0223h LRA19L XXh
0224h LRA20L XXh
0225h LRA21L XXh
0226h LRA22L XXh
0227h LRA23L XXh
0228h LRA24L XXh
0229h LRA25L XXh
022Ah LRA26L XXh
022Bh LRA27L XXh
022Ch LRA28L XXh
022Dh LRA29L XXh
022Eh LRA30L XXh
022Fh LRA31L XXh
0230h LRA32L XXh
0231h LRA33L XXh
0232h LRA34L XXh
0233h LRA35L XXh
0234h LRA36L XXh
0235h LRA37L XXh
0236h LRA38L XXh
0237h LRA39L XXh
0238h LRA40L XXh
023%h LRA41L XXh
023Ah LRA42L XXh
023Bh LRA43L XXh
023Ch LRA44L XXh
023Dh LRA45L XXh
023Eh LRA46L XXh
023Fh LRA47L XXh

X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, . . .
R8C/L35B Group, REC/L36B Group, R8C/L38B Group, R8C/L3AB Group 4. Special Function Registers (SFRs)

Table 4.10  SFR Information (10) (1)

Address Register Symbol After Reset
0240h LCD Display Data Register LRA48L XXh
0241h LRA49L XXh
0242h LRA50L XXh
0243h LRA51L XXh
0244h LRA52L XXh
0245h LRA53L XXh
0246h LRA54L XXh
0247h LRA55L XXh
0248h LRA56L XXh
0249h LRA57L XXh
024Ah LRA58L XXh
024Bh LRA59L XXh
024Ch LRA60L XXh
024Dh LRA61L XXh
024Eh LRA62L XXh
024Fh LRA6B3L XXh
0250h LRA64L XXh
0251h LRA65L XXh
0252h LRA66L XXh
0253h LRA67L XXh
0254h LRA6G8L XXh
0255h LRAB9L XXh
0256h LRA70L XXh
0257h LRA71L XXh
0258h LRA72L XXh
0259h LRA73L XXh
025Ah LRA74L XXh
025Bh LRA75L XXh
025Ch LRA76L XXh
025Dh LRA77L XXh
025Eh LRA78L XXh
025Fh LRA79L XXh
0260h LRA8OL XXh
0261h LRA81L XXh
0262h LRA82L XXh
0263h LRA83L XXh
0264h LRA84L XXh
0265h LRA85L XXh
0266h LRA86L XXh
0267h LRA87L XXh
0268h LRA88L XXh
0269h LRA89L XXh
026Ah LRA90L XXh
026Bh LRA91L XXh
026Ch LRA92L XXh
026Dh LRA93L XXh
026Eh LRA94L XXh
026Fh LRA95L XXh
0270h LCD Display Control Data Register LRAOH XXh
0271h LRATH XXh
0272h LRA2H XXh
0273h LRA3H XXh
0274h LRA4H XXh
0275h LRA5H XXh
0276h LRAGH XXh
0277h LRA7H XXh
0278h LRA8H XXh
0279h LRA9H XXh
027Ah LRA10H XXh
027Bh LRA11H XXh
027Ch LRA12H XXh
027Dh LRA13H XXh
027Eh LRA14H XXh
027Fh LRA15H XXh

X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, . . .
R8C/L35B Group, REC/L36B Group, R8C/L38B Group, R8C/L3AB Group 4. Special Function Registers (SFRs)

Table 4.11  SFR Information (11) (1)

Address Register Symbol After Reset
0280h LCD Display Control Data Register LRA16H XXh
0281h LRA17H XXh
0282h LRA18H XXh
0283h LRA19H XXh
0284h LRA20H XXh
0285h LRA21H XXh
0286h LRA22H XXh
0287h LRA23H XXh
0288h LRA24H XXh
0289h LRA25H XXh
028Ah LRA26H XXh
028Bh LRA27H XXh
028Ch LRA28H XXh
028Dh LRA29H XXh
028Eh LRA30H XXh
028Fh LRA31H XXh
0290h LRA32H XXh
0291h LRA33H XXh
0292h LRA34H XXh
0293h LRA35H XXh
0294h LRA36H XXh
0295h LRA37H XXh
0296h LRA38H XXh
0297h LRA39H XXh
0298h LRA40H XXh
0299h LRA41H XXh
029Ah LRA42H XXh
029Bh LRA43H XXh
029Ch LRA44H XXh
029Dh LRA45H XXh
029Eh LRA46H XXh
029Fh LRA47H XXh
02A0h LRA48H XXh
02A1h LRA49H XXh
02A2h LRA50H XXh
02A3h LRA51H XXh
02A4h LRA52H XXh
02A5h LRA53H XXh
02A6h LRA54H XXh
02A7h LRA55H XXh
02A8h LRA56H XXh
02A%h LRA57H XXh
02AAh LRA58H XXh
02ABh LRA59H XXh
02ACh LRA60H XXh
02ADh LRA61H XXh
02AEh LRA62H XXh
02AFh LRA63H XXh
02B0Oh LRA64H XXh
02B1h LRA65H XXh
02B2h LRA66H XXh
02B3h LRA67H XXh
02B4h LRA68H XXh
02B5h LRA69H XXh
02B6h LRA70H XXh
02B7h LRA71H XXh
02B8h LRA72H XXh
02B9h LRA73H XXh
02BAh LRA74H XXh
02BBh LRA75H XXh
02BCh LRA76H XXh
02BDh LRA77H XXh
02BEh LRA78H XXh
02BFh LRA79H XXh

X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, . . .
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, REC/L3AB Group 4. Special Function Registers (SFRs)

Table 4.12  SFR Information (12) (1)

Address Register Symbol After Reset
02C0h LCD Display Control Data Register LRA80OH XXh
02C1h LRA81H XXh
02C2h LRA82H XXh
02C3h LRA83H XXh
02C4h LRA84H XXh
02C5h LRA85H XXh
02C6h LRA86H XXh
02C7h LRA87H XXh
02C8h LRA88H XXh
02C9h LRA89H XXh
02CAh LRA90OH XXh
02CBh LRA91H XXh
02CCh LRA92H XXh
02CDh LRA93H XXh
02CEh LRA94H XXh
02CFh LRA95H XXh
02D0h
02D1h
02D2h
02D3h
02D4h
02D5h
02D6h
02D7h
02D8h
02D%h
02DAh
02DBh
02DCh
02DDh
02DEh
02DFh
02EOh
02E1h
02E2h
02E3h
02E4h
02E5h
02E6h
02E7h
02E8h
02E9h
02EAh
02EBh
02ECh
02EDh
02EEh
02EFh
02F0h
02F1h
02F2h
02F3h
02F4h
02F5h
02F6h
02F7h
02F8h
02F9h
02FAh
02FBh
02FCh
02FDh
02FEh
02FFh
X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, . . .
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, REC/L3AB Group 4. Special Function Registers (SFRs)

Table 4.13  SFR Information (13) (1)

Address Register Symbol After Reset
2C00h DTC Transfer Vector Area XXh
2C01h DTC Transfer Vector Area XXh
2C02h DTC Transfer Vector Area XXh
2C03h DTC Transfer Vector Area XXh
2C04h DTC Transfer Vector Area XXh
2C05h DTC Transfer Vector Area XXh
2C06h DTC Transfer Vector Area XXh
2C07h DTC Transfer Vector Area XXh
2C08h DTC Transfer Vector Area XXh
2C09h DTC Transfer Vector Area XXh
2C0Ah DTC Transfer Vector Area XXh

: DTC Transfer Vector Area XXh

: DTC Transfer Vector Area XXh
2C3Ah DTC Transfer Vector Area XXh
2C3Bh DTC Transfer Vector Area XXh
2C3Ch DTC Transfer Vector Area XXh
2C3Dh DTC Transfer Vector Area XXh
2C3Eh DTC Transfer Vector Area XXh
2C3Fh DTC Transfer Vector Area XXh
2C40h DTC Control Data 0 DTCDO XXh
2C41h XXh
2C42h XXh
2C43h XXh
2C44h XXh
2C45h XXh
2C46h XXh
2C47h XXh
2C48h DTC Control Data 1 DTCD1 XXh
2C49h XXh
2C4Ah XXh
2C4Bh XXh
2C4Ch XXh
2C4Dh XXh
2C4Eh XXh
2C4Fh XXh
2C50h DTC Control Data 2 DTCD2 XXh
2C51h XXh
2C52h XXh
2C53h XXh
2C54h XXh
2C55h XXh
2C56h XXh
2C57h XXh
2C58h DTC Control Data 3 DTCD3 XXh
2C59h XXh
2C5Ah XXh
2C5Bh XXh
2C5Ch XXh
2C5Dh XXh
2C5Eh XXh
2C5Fh XXh
2C60h DTC Control Data 4 DTCD4 XXh
2C61h XXh
2C62h XXh
2C63h XXh
2C64h XXh
2C65h XXh
2C66h XXh
2C67h XXh
2C68h DTC Control Data 5 DTCD5 XXh
2C69h XXh
2C6Ah XXh
2C6Bh XXh
2C6Ch XXh
2C6Dh XXh
2C6Eh XXh
2C6Fh XXh

X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, . . .
R8C/L35B Group, REC/L36B Group, R8C/L38B Group, R8C/L3AB Group 4. Special Function Registers (SFRs)

Table 4.14  SFR Information (14) (1)

Address Register Symbol After Reset
2C70h DTC Control Data 6 DTCD6 XXh
2C71h XXh
2C72h XXh
2C73h XXh
2C74h XXh
2C75h XXh
2C76h XXh
2C77h XXh
2C78h DTC Control Data 7 DTCD7 XXh
2C79h XXh
2C7Ah XXh
2C7Bh XXh
2C7Ch XXh
2C7Dh XXh
2C7Eh XXh
2C7Fh XXh
2C80h DTC Control Data 8 DTCD8 XXh
2C81h XXh
2C82h XXh
2C83h XXh
2C84h XXh
2C85h XXh
2C86h XXh
2C87h XXh
2C88h DTC Control Data 9 DTCD9 XXh
2C89h XXh
2C8Ah XXh
2C8Bh XXh
2C8Ch XXh
2C8Dh XXh
2C8Eh XXh
2C8Fh XXh
2C90h DTC Control Data 10 DTCD10 XXh
2C91h XXh
2C92h XXh
2C93h XXh
2C94h XXh
2C95h XXh
2C96h XXh
2C97h XXh
2C98h DTC Control Data 11 DTCD11 XXh
2C99h XXh
2C9Ah XXh
2C9Bh XXh
2C9Ch XXh
2C9Dh XXh
2C9Eh XXh
2C9Fh XXh
2CAOh DTC Control Data 12 DTCD12 XXh
2CA1h XXh
2CA2h XXh
2CA3h XXh
2CA4h XXh
2CA5h XXh
2CA6h XXh
2CA7h XXh
2CA8h DTC Control Data 13 DTCD13 XXh
2CA9h XXh
2CAAh XXh
2CABh XXh
2CACh XXh
2CADh XXh
2CAEh XXh
2CAFh XXh

X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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Table 4.15  SFR Information (15) (1)

Address Register Symbol After Reset
2CB0Oh DTC Control Data 14 DTCD14 XXh
2CB1h XXh
2CB2h XXh
2CB3h XXh
2CB4h XXh
2CB5h XXh
2CB6h XXh
2CB7h XXh
2CB8h DTC Control Data 15 DTCD15 XXh
2CB9h XXh
2CBAh XXh
2CBBh XXh
2CBCh XXh
2CBDh XXh
2CBEh XXh
2CBFh XXh
2CC0Oh DTC Control Data 16 DTCD16 XXh
2CCth XXh
2CC2h XXh
2CC3h XXh
2CC4h XXh
2CC5h XXh
2CC6h XXh
2CC7h XXh
2CC8h DTC Control Data 17 DTCD17 XXh
2CC%h XXh
2CCAh XXh
2CCBh XXh
2CCCh XXh
2CCDh XXh
2CCEh XXh
2CCFh XXh
2CDO0h DTC Control Data 18 DTCD18 XXh
2CD1h XXh
2CD2h XXh
2CD3h XXh
2CD4h XXh
2CD5h XXh
2CD6h XXh
2CD7h XXh
2CD8h DTC Control Data 19 DTCD19 XXh
2CD9%h XXh
2CDAh XXh
2CDBh XXh
2CDCh XXh
2CDDh XXh
2CDEh XXh
2CDFh XXh
2CEOh DTC Control Data 20 DTCD20 XXh
2CE1h XXh
2CE2h XXh
2CE3h XXh
2CE4h XXh
2CE5h XXh
2CE6h XXh
2CE7h XXh
2CE8h DTC Control Data 21 DTCD21 XXh
2CE9h XXh
2CEAh XXh
2CEBh XXh
2CECh XXh
2CEDh XXh
2CEEh XXh
2CEFh XXh
X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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Table 4.16  SFR Information (16) (1)

Address Register Symbol After Reset
2CFOh DTC Control Data 22 DTCD22 XXh
2CF1h XXh
2CF2h XXh
2CF3h XXh
2CF4h XXh
2CF5h XXh
2CF6h XXh
2CF7h XXh
2CF8h DTC Control Data 23 DTCD23 XXh
2CF9h XXh
2CFAh XXh
2CFBh XXh
2CFCh XXh
2CFDh XXh
2CFEh XXh
2CFFh XXh
2D00h

[ 2FFFh ] [

X: Undefined

Note:

1. Blank spaces are reserved. No access is allowed.

Table 4.17 ID Code Areas and Option Function Select Area

| Address | Area Name | Symbol | After Reset |
| FFIZ:)Bh [ Option Function Select Register 2 [ OFs2 [ (Note 1) |
| FFIZ:)Fh [1D1 [ (Note 2) |
| FFI:E3h [1D2 [ (Note 2) |
| Freen [1D3 [ (Note 2) |
| FFéFh [1D4 [ (Note 2) |
| FFFan [1D5 [ (Note 2) |
| FFI:=7h [1D6 [ (Note 2) |
| FFI:=Bh [1D7 [ (Note 2) |
| FFI:=Fh | Option Function Select Register | OFS [ (Note 1) |

Notes:
1. The option function select area is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a program.
Do not write additions to the option function select area. If the block including the option function select area is erased, the option function select
area is set to FFh.
When blank products are shipped, the option function select area is set to FFh. It is set to the written value after written by the user.
When factory-programming products are shipped, the value of the option function select area is the value programmed by the user.
2. The ID code areas are allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a program.
Do not write additions to the ID code areas. If the block including the ID code areas is erased, the ID code areas are set to FFh.
When blank products are shipped, the ID code areas are set to FFh. They are set to the written value after written by the user.
When factory-programming products are shipped, the value of the ID code areas is the value programmed by the user.
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5. Resets

The following resets are available: hardware reset, watchdog timer reset, and software reset.
Table 5.1 lists the Reset Names and Sources and Figure 5.1 shows the Reset Circuit Block Diagram.

Table 5.1 Reset Names and Sources

Reset Name

Source

Hardware reset

The input voltage to the RESET pin is held low.

Watchdog timer reset

Underflow of the watchdog timer

Software reset

Write 1 to the PMO0S3 bit in the PMO register.

Hardware reset

Watchdog timer
Watchdog reset
timer
i (1)
CPU ] Pins, CPU, and SFRs

Software reset

Note:

1. The CWR bit in the RSTFR register is set to 0 (cold start-up) after power-on or exit from power-off mode.
This bit remains unchanged at a hardware reset, software reset, or watchdog timer reset.

Figure 5.1 Reset Circuit Block Diagram
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Table 5.2 shows the Pin Status while RESET Pin Level is Low. Figure 5.2 shows the CPU Register Status after Reset
and Figure 5.3 shows the Reset Sequence.

Table 5.2 Pin Status while RESET Pin Level is Low

Pin Name Pin Status
PO to P13 High impedance
WKUPO High impedance
XCIN, XCOUT Undefined
VL1 to LVL4 High impedance
15 b
0000h | Data register (RO)
0000h Data register (R1)
0000h I Data register (R2)
0000h I Data register (R3)
0000h I Address register (A0)
0000h I Address register (A1)
. 0000h Frame base register (FB)
b19 b0
00000h Interrupt table register (INTB)
Content of addresses OFFFEh to OFFFCh Program counter (PC)
b15 b0
0000h User stack pointer (USP)
0000h Interrupt stack pointer (ISP)
0000h Static base register (SB)
b15 b0
| 0000h Flag register (FLG)
- b8 b7 b0
L, T[] HEEEEE
IPL uloBSzDC

Figure 5.2 CPU Register Status after Reset
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RSN e e e e e e O B e I O

RESET pin

1« 10 us or more required
f !

1

fOCO-S clock x 32 cycles @

Internal reset

signal

Activation time of flash memory
(CPU clock x 148 cycles)

SR S e T e e e s I e B e e B B

CPU clock x 28 cycle:

1
1
i OFFFCh OFFFEh
! v
i
Address |
(internal address i X X X X
signal) ! [}
1
' OFFFDh Content of reset vector
Notes:
1. Hardware reset.
2. When the low-level input width of the RESET pin is set to fOCO-S clock x 32 cycles or more, the RESET pin is driven high
at the same time as the internal reset signal is held high.
Figure 5.3 Reset Sequence
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5.1 Registers
5.1.1 Processor Mode Register 0 (PMO0)
Address 0004h
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol|—|—|—|—|PM03|— — —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 — Reserved bits Setto 0. R/W
b1 —
b2 —
b3 PMO03 |Software reset bit Setting this bit to 1 resets the MCU. When read, the | R/W
content is 0.
b4 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b5 —
b6 —
b7 —
Set the PRCI1 bit in the PRCR register to 1 (write enabled) before rewriting the PMO register.
5.1.2 Reset Source Determination Register (RSTFR)
Address 000Bh
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| — | — | — | — |WDR|SWR|HWR CWR|
After Reset X X X X 0 0 X X (Note 1)
Bit Symbol Bit Name Function R/W
b0 CWR |Cold start-up/warm start-up 0: Cold start-up R/W
determine flag (2) 1: Warm start-up
b1 HWR  |Hardware reset detect flag (3) 0: Not detected R
1: Detected
b2 SWR |Software reset detect flag 0: Not detected R
1: Detected
b3 WDR |Watchdog timer reset detect flag |0: Not detected R
1: Detected
b4 — Reserved bits When read, the content is undefined. R
b5 —
b6 —
b7 —
Notes:

1. The CWR bit is set to 0 (cold start-up) after power-on or exit from power-off mode. This bit remains unchanged at
a hardware reset, software reset, or watchdog timer reset.

2. When 1 is written to the CWR bit by a program, it is set to 1. (Writing 0 does not affect this bit.)

3. A hardware reset or an exit from power-off mode is detected.
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5.1.3  Option Function Select Register (OFS)
Address OFFFFh

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol |CSPROINI| — | — | — |ROMCP1 | ROMCR — WDTON
After Reset User Setting Value (1)
Bit Symbol Bit Name Function R/W
b0 WDTON |Watchdog timer start select bit 0: Watchdog timer automatically starts after reset | R/W
1: Watchdog timer is stopped after reset
b1 — Reserved bit Setto 1. R/W
b2 ROMCR |ROM code protect disable bit 0: ROM code protect disabled R/W
1: ROMCP1 bit enabled
b3 ROMCP1 |ROM code protect bit 0: ROM code protect enabled R/W
1: ROM code protect disabled
b4 — Reserved bits Setto 1. R/W
b5 —
b6 —
b7 |CSPROINI|Count source protection mode 0: Count source protection mode enabled after reset | R/W
after reset select bit 1: Count source protection mode disabled after reset
Notes:
1. The OFS register is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a
program.
Do not write additions to the OFS register. If the block including the OFS register is erased, the OFS register is
set to FFh.
When blank products are shipped, the OFS register is set to FFh. It is set to the written value after written by the
user.
When factory-programming products are shipped, the value of the OFS register is the value programmed by the
user.

For a setting example of the OFS register, refer to 13.3.1 Setting Example of Option Function Select Area.

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS
Page 53 of 802



R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 5. Resets

5.1.4  Option Function Select Register 2 (OFS2)
Address OFFDBh

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | — | — | — | — |WDTRCS1 |WDTRCSO WDTUFS1|WDTUFSO0
After Reset User Setting Value (1)
Bit Symbol Bit Name Function R/W
b0 WDTUFSO |Watchdog timer underflow period set bit b(1)b8_ 03FFh R/W
b1 WDTUFSH1 01 OFFFh R/W
1 0: 1FFFh
11: 3FFFh
b2 WDTRCSO0 |Watchdog timer refresh acknowledgement period b(3) bé_ o5 R/W
set bit nevre
b3 | WDTRCS1 01 50% R/W
10:75%
11:100%
b4 — Reserved bits Setto 1. R/W
b5 —
b6 —
b7 —
Note:
1. The OFS2 register is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a
program.
Do not write additions to the OFS2 register. If the block including the OFS2 register is erased, the OFS2 register
is set to FFh.
When blank products are shipped, the OFS2 register is set to FFh. It is set to the written value after written by the
user.
When factory-programming products are shipped, the value of the OFS2 register is the value programmed by the
user.

For a setting example of the OFS2 register, refer to 13.3.1 Setting Example of Option Function Select Area.

Bits WDTRCS0 and WDTRCSH1
(Watchdog Timer Refresh Acknowledgement Period Set Bit)
Assuming that the period from when the watchdog timer starts counting until it underflows is 100%, the refresh

acknowledgement period for the watchdog timer can be selected.
For details, refer to 15.3.1.1 Refresh Acknowledgment Period.
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5.2 Hardware Reset

A reset is applied using the RESET pin. When a low-level signal is applied to the RESET pin while the supply
voltage meets the recommended operating conditions, the pins, CPU, and SFRs are all reset (refer to Table 5.2 Pin
Status while RESET Pin Level is Low).

When the input level applied to the RESET pin changes from low to high, a program is executed beginning with the
address indicated by the reset vector. After reset, the low-speed on-chip oscillator clock with no division is
automatically selected as the CPU clock.

Refer to 4. Special Function Registers (SFRs) for the status of the SFRs after reset.

The internal RAM is not reset. If the RESET pin is pulled low while writing to the internal RAM is in progress, the
contents of internal RAM will be undefined.

Figure 5.4 shows an Example of Hardware Reset Circuit and Operation and Figure 5.5 shows an Example of
Hardware Reset Circuit (Usage Example of External Supply Voltage Detection Circuit) and Operation.

5.2.1 When Power Supply is Stable

(1) Apply a low-level signal to the RESET pin.
(2) Wait for 10 ps.
(3) Apply a high-level signal to the RESET pin.

5.2.2 Power On

(1) Apply a low-level signal to the RESET pin.

(2) Let the supply voltage increase until it meets the recommended operating conditions.

(3) Wait for td(P-R) or more to allow the internal power supply to stabilize (refer to 34. Electrical
Characteristics).

(4) Wait for 10 us.

(5) Apply a high-level signal to the RESET pin.
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VCC 18V /
vce /
oV

1 0.2 VCC or below

HF——W——0

—_—

td(P-R) + 10 us or more
Note: (P-R)+ 10w

1. Refer to 34. Electrical Characteristics.

Figure 5.4 Example of Hardware Reset Circuit and Operation

Supply voltage
detection circuit VCC

1.8V/

—_— >

td(P-R) + 10 ps or more

- Example when
VCC=5V

Note:
1. Refer to 34. Electrical Characteristics.

Figure 5.5 Example of Hardware Reset Circuit (Usage Example of External Supply Voltage
Detection Circuit) and Operation
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5.3 Watchdog Timer Reset

When the PM12 bit in the PM1 register is set to 1 (reset when watchdog timer underflows), the MCU resets its pins,
CPU, and SFRs when the watchdog timer underflows. Then the program beginning with the address indicated by
the reset vector is executed. The low-speed on-chip oscillator clock with no division is automatically selected as the
CPU clock after reset.

Refer to 4. Special Function Registers (SFRs) for the status of the SFRs after watchdog timer reset.

The internal RAM is not reset. When the watchdog timer underflows while writing to the internal RAM is in
progress, the contents of internal RAM are undefined.

The underflow period and refresh acknowledge period for the watchdog timer can be set by bits WDTUFSO0 and
WDTUEFSI and bits WDTRCS0 and WDTRCSI in the OFS2 register, respectively.

Refer to 14. Watchdog Timer for details of the watchdog timer.

5.4 Software Reset

When the PMO03 bit in the PMO register is set to 1 (MCU reset), the MCU resets its pins, CPU, and SFRs. The
program beginning with the address indicated by the reset vector is executed. The low-speed on-chip oscillator
clock with no division is automatically selected for the CPU clock after reset.

Refer to 4. Special Function Registers (SFRs) for the status of the SFRs after software reset.

The internal RAM is not reset.
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5.5 Cold Start-Up/Warm Start-Up Determination Function

The cold start-up/warm start-up determination function uses the CWR bit in the RSTFR register to determine cold
start-up (reset process) at power-on and warm start-up (reset process) when a reset occurred during operation.

The CWR bit is set to 0 (cold start-up) at power-on and also set to O at an exit from power-off mode. When 1 is
written to the CWR bit by a program, it is set to 1. This bit remains unchanged at a hardware reset, software reset,
or watchdog timer reset.

5.6 Reset Source Determination Function

The RSTFR register can be used to detect whether a hardware reset, software reset, or watchdog timer reset has
occurred.

If a hardware reset or an exit from power-off mode occurs, the HWR bit is set to 1 (detected).

If a software reset occurs, the SWR bit is set to 1 (detected).

If a watchdog timer reset occurs, the WDR bit is set to 1 (detected).
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6. 1/O Ports

Note

The description offered in this chapter is based on the R8C/L3AA Group and the R8C/L3AB Group.
For other groups, refer to 1.1.2 Differences between Groups.

6.1 Introduction

I/O ports are shared with the LCD ports for the LCD dive control waveform output and the I/O functions for the
oscillation circuits, timers, and A/D converter. When these functions are not used, pins can be used as I/O ports.
Table 6.1 lists the Overview of I/O Ports.

The following explanation applies to the REC/L33A Group and R8C/L3AB Group, which have the maximum
number of I/O ports. For other groups, note that only the pins listed in Table 6.2 are provided.

Table 6.1 Overview of I/0 Ports
. Internal Pull-Up Drive Capacity Input Level
Port I/O Format I/O Setting Resister (1) Switch @) Switch @)
PO to P4 1/O CMOSS3 state Set in 1-bit units. | Set in 1-bit units. | None Set in 8-bit units.
P5 0toP5_3 I/O CMOSS state Set in 1-bit units. | Set in 1-bit units. | None Set in 4-bit units.
P6, P7 /0 CMOSS state Set in 1-bit units. | Set in 1-bit units. | None Set in 8-bit units.
P10, P11 /0 CMOSS3 state Set in 1-bit units. | Set in 1-bit units. | Set in 1-bit units. | Set in 8-bit units.
P12 _0to P12_3|1/O CMOS3 state Set in 1-bit units. | Set in 1-bit units. | None Set in 4-bit units.
P13 /O CMOSS3 state Set in 1-bit units. | Set in 1-bit units. | None Set in 8-bit units.
Notes:
1. In input mode, whether an internal pull-up resistor is connected or not can be selected by registers POPUR to
and P13PUR.
2. Whether the drive capacity of the output transistor is set to low or high can be selected by registers PIODRR
and P11DRR.
3. The input threshold value can be selected among three voltage levels (0.35 VCC, 0.50 VCC, and 0.70 VCC)
using registers VLTO0 and VLT1.
Table 6.2 Programmable 1/O Ports Provided for Each Group
R8C/L35A Group R8C/L36A Group R8C/L38A Group R8C/L3AA Group
Programmable R8C/L35B Grqup R8C/L36B Grqup R8C/L38B Grqup R8C/L3AB Grqup
/O Port Total: 41 1/O pins Total: 52 1/O pins Total: 68 1/O pins Total: 88 1/O pins
bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit | bit
7/6(5(4(3|2|1|0|7|6|5|4|3|2|1|0|7|6|5[4|3|2|1|0]7|6|5|4[3[2|1]0
PO vi|iv|v vViviiv]|viiv]v]|Vv vViviiv|Ivi iv]|Iv]Vv v Vi iviiv]v]v v v Vi ivi iv]|v]vYy v v
P1 === ===t = === === =-1==-1-1-=-1v|v|v|v]v]|v|v|v]|v]|v]|v]|V
P2 vi|iv|v v — — — — v | v v | v — — — — v vViIiviivI|Iviiv]|v viivi ivI|vi iv]|Iv]|Vv v | v
PS — — — — v | v v | v v vViIiviIivI|Iviiv]|v v v Vi iviiv]|v]v v v
P4 vi|iv|v v v | v v | v v v Vi iviiv]v]vYy v v Vi iviiv]|v]vYy v v
P5 === 1=-1=-1=1=1=-1=-1=-1=-1-1=-1-1-1- - | - =1 -1-1-|=-|v|viv|v
P6 — — — — — — — — — — — — — — — — v vViIiviivI|viiv]|v viivi iv]|Ivi iv]|v]|Vv vV
P7 vi|iv|v v — — — — v | v vViviiv|viiv]|v vi|iv|v V| v Vi ivi iv]|v]v v v
P10 _ _ _ _ _ _ _ _ _ — —_ — _ _ — — — — — — — — — — vViIivivI|Ivi|iv]|vVv v |V
P11 — — — vViviv|Iviiv]v]|Vv vViviiv]|viiv]|v]Vv vViIiviIivI|viiv]|v v v Vi iviiv]|v]vYy v v
P12 ===l vv|viv]-|-1-1-|v|viviv]-|-]-|-|vIviv|v]-|-|-|-|vIv|v]|Vv
P13 — — — — vViIiviIiv ]|V — — — — Vi iviiv]|v — — — — vi|iv|v viivi iv]|vi iv]|v]|Vv v | v
Notes:

1. The symbol “v” indicates a programmable 1/O port.

The symbol “-” indicates the settings should be made as follows:

- Set 1 to the corresponding PDi (i = 0 to 7 and 10 to 13) register. When read, the content is 1.
- Set 0 to the corresponding Pi (i = 0 to 7 and 10 to 13) register. When read, the content is 0.
- Set 0 to the corresponding P10DRR or P11DRR register. When read, the content is 0.
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6.2 1/0 Port Functions

The PDi_j (j =0to 7) bit in the PDi (i =0 to 7, 10 to 13) register controls the input/output of ports PO to P7 and P10
to P13. The Pi register consists of a port latch to retain output data and a circuit to read the pin status.
Figures 6.1 to 6.4 show the I/O Port Configurations, and Table 6.3 lists the I/O Port Functions.

Table 6.3 /0 Port Functions

Operation When Value of PDi_j Bit in PDi Register (1)
Accessing e .
Pi Register When PDi_j Bit is Set to 0 (Input Mode) | When PDi_j Bit is Set to 1 (Output Mode)
Read Read the pin input level. Read the port latch.
Write Write to the port latch. Write to the p(_)rt latch. The value yvrltten to
the port latch is output from the pin.
Note:

1. i=0t07,10t013;j=0to 7

6.3 Effect on Peripheral Functions
I/O ports function as I/O ports for peripheral functions (refer to Tables 1.16 to 1.18 Pin Name Information by Pin
Number).
Table 6.4 lists the Setting of PDi_j Bit when Functioning as I/O Ports for Peripheral Functions (i=0to 7, 10 to 13;
j=0to 7). Refer to the description of each function for information on how to set peripheral functions.

Table 6.4 Setting of PDi_j Bit when Functioning as I/0 Ports for Peripheral Functions
(i=0to7,10t013;j=0to 7)

I/O of Peripheral Function PDi_j Bit Settings for Shared Pin Function
Input Set this bit to 0 (input mode).
Output This bit can be set to either 0 or 1 (output regardless of the port setting).

6.4 Pins Other than I/O Ports

Figure 6.5 shows the Pin Configuration.
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PO to P3, P5, and P7
Pull-up selection
Direction |
register
LCD port select
‘ ]
@IOINSEL
Data bus —0—| Port latch —O
> (Note 1)
p Input level
switch function
g Input to individual Pin select register
\l peripheral function e
VL4 oNo
VL3 O\C
VL2 o
VL1 o
Vss o
Analog input of A/D converter O\C
PO, P1_0to P1_3 only
P4 and P6
Pull-up selection
LCD port select
Direction | 1
register Pin select register
0—<} 00—
i
]
@IOINSEL E
oA ]
Outputl from mchwdyal !
peripheral function H
Data bus —<>—| Port latch o0 \ 4 O
3 (Note 1)
p Input level
switch function
g Input to individual Pin select register
\l peripheral function R
VL4 oo
VL3 0\0
VL2 oo
VL1 o
vss o
Note:
1. ————— symbolizes a parasitic diode.
IOINSEL: Bit in PINSR register

Figure 6.1 1/0 Port Configuration (1)
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6. I/O Ports

Pull-up selection

——]

=

Input level

P10 and P11
Drive capacity selection
Direction | 1
register Pin select register
. ]
@ IOINSEL
Output from individual
peripheral function
Data bus —<>—| Port latch
\I,/I—o
‘

switch function

Input to individual Pin select register
peripheral function ﬂ

Analog input of comparator B O\C

P11_0to P11_3 only

P12_2and P12_3

Direction
register

Data bus ——4 Port latch

IOINSEL

Pull-up selection
LCD port select ;

O

(Note 1)

Input level

VL4

Ll

VL3
VL2
VL1
VSS

Notes:

1. —k—symbolizes a parasitic diode.

2. —k—symbolizes a parasitic diode.
Ensure the input voltage to each port does not exceed VCC.

IOINSEL: Bit in PINSR register

switch function

oo

o o
o o

oo
oo

(Note 1)

Figure 6.2 1/0 Port Configuration (2)
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P12_0/XIN
Pull-up selection
Direction [
register
® < °
(Note 2)
IOINSEL
Data bus —0—| Port latch O
> (Note 1)
Input level
9 switch function
N R
CMo05
CMo7
2 I
| Stop mode
CM13=0 ! oMos
1
Input to XIN clock | RIXIN i
o—— ! i
CM13 =1 Stop mode :jj_}_ |
CM11 i i
i 4 i
o]
0/ CM13
P12_1/XOUT
Pull-up selection
Direction [
register
*® < °
(Note 2)
IOINSEL
Data bus—0—| Port latch O
/I/I—0 (Note 1)
j Input level
N switch function
Notes:
1. —k—symbolizes a parasitic diode.
2. —k—symbolizes a parasitic diode. o X
Ensure the input voltage to each port does not exceed VCC. CM05, CMO7: Bits in CMO register
CM11, CM13: Bits in CM1 register
IOINSEL: Bit in PINSR register

Figure 6.3 1/0 Port Configuration (3)
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P13_0to P13 7
Pull-up selection
Direction | 1
register Pin select register
‘
:II :
! (Note 2)
IOINSEL E
Output from individual '
peripheral function O ! [\
Data bus —4>—| Port latch 0—O | O
(Note 1)

L
=

Input level

switch function

Input to individual Pin select register
peripheral function n

oo

Analog input of A/D converter

Analog input of D/A converter

Do

P13_0and P13_1 only

Notes:

1. —k—symbolizes a parasitic diode.
2. —k—symbolizes a parasitic diode.

Ensure the input voltage to each port does not exceed VCC.

IOINSEL: Bit in PINSR register

Figure 6.4 1/0 Port Configuration (4)
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XCIN/XCOUT
Stop mode
(Note 2) CM03 (Note 2)
XCOouUT °
0 ? O XCIN
(Note 1) (Note 1)
Input to XCIN clock —————————— RfXCIN
Stop mode
VREF mode
?(Note 2)
A/D converter VREF O
77|l7 (Note 1)
WKUPO

Power-off mode input signal \{j

MODE

—O
i (Note 1)

MODE input signal \@

RESET

+—O
i (Note 1)

RESET input signal \{j

Notes:

1. —k— symbolizes a parasitic diode.
2. —k— symbolizes a parasitic diode.

Ensure the input voltage to each port does not exceed VCC.

(Note 1)

Figure 6.5 Pin Configuration
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6.5 Registers
6.5.1 Port Pi Direction Register (PDi) (i=0to 7,10 to 13)
Address 00E2h (PD0), 00E3h (PD1), 00E6h (PD2), 00E7h (PD3),
00EAh (PD4), 00EBh (PD5 (1)), 00EEh (PD6), 00EFh (PD7),
00F6h (PD10), 00F7h (PD11), 00FAh (PD12(2)), 00FBh (PD13),
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| PDi_7 | PDi_6 | PDi_5 | PDi_4 | PDi_3 | PDi_2 | PDi_1 PDi_0 |
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 PDi_0 [Port Pi_0 direction bit 0: Input mode (function as an input port) R/W
bi PDi_1 [Port Pi_1 direction bit 1: Output mode (function as an output port) R/W
b2 PDi_2 |Port Pi_2 direction bit R/W
b3 PDi_3 |Port Pi_3 direction bit R/W
b4 PDi_4 |Port Pi_4 direction bit R/W
b5 PDi_5 |Port Pi_5 direction bit R/W
b6 PDi_6 |Port Pi_6 direction bit R/W
b7 PDi_7 |Port Pi_7 direction bit R/W

Notes:
1. Bits PD5_4 to PD5_7 in the PD5 register are unavailable on this MCU.
Set bits PD5_4 to PD5_7 to 1. When read, the content is 1.
2. Bits PD12_4 to PD12_7 in the PD12 register are unavailable on this MCU.
Set bits PD12_4 to PD12_7 to 1. When read, the content is 1.

The PDi register selects whether I/O ports are used for input or output. Each bit in the PDi register corresponds

to one port.
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6.5.2 Port Pi Register (Pi) (i=0to 7, 10 to 13)
Address 00EOh (P0), 00E1h (P1), 00E4h (P2), 00E5h (P3),
00ESh (P4), 00ESh (P5 (1)), 00ECh(P6), 00EDh (P7),
00F4h (P10), 00F5h (P11), 00F8h (P12 (2)), 00F9h (P13),
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| Pi 7 | Pi6 [ Pi5 | Pia | Pi3 | Pi2 | Pit Pi_0
After Reset X X X X X X X X
Bit Symbol Bit Name Function R/W
b0 Pi_0 [Port Pi_0 bit 0: Low level R/W
b1 Pi_1 |Port Pi_1 bit 1: High level R/W
b2 Pi_2 [Port Pi_2 bit R/W
b3 Pi_3 [Port Pi_3 bit R/W
b4 Pi_4 |Port Pi_4 bit R/W
b5 Pi_5 [Port Pi_5 bit R/W
b6 Pi_6 [Port Pi_6 bit R/W
b7 Pi_7 |Port Pi_7 bit R/W

Notes:
1. Bits P5_4 to P5_7 in the P5 register are unavailable on this MCU.
Set bits P5_4 to P5_7 to 0. When read, the content is 0.
2. Bits P12_4 to P12_7 in the P12 register are unavailable on this MCU.
Set bits P12_4 to P12_7 to 0. When read, the content is 0.

Data input and output to and from external devices are accomplished by reading and writing to the Pi register.
The Pi register consists of a port latch to retain output data and a circuit to read the pin status. The value written

in the port latch is output from the pin. Each bit in the Pi register corresponds to one port.

Pi_jBit(i=0to 7,10to 13, j = 0 to 7) (Port Pi_0 Bit)

The pin level of any I/O port which is set to input mode can be read by reading the corresponding bit in this
register. The pin level of any I/O port which is set to output mode can be controlled by writing to the

corresponding bit in this register.
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6. I/O Ports

6.5.3 Timer RA Pin Select Register (TRASR)

Address 0180h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| — | — | — | — — | — [TRAIOSEL1|TRAIOSELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 [TRAIOSELO|TRAIO pin select bit b1 b0 . R/W
bT  [TRAIOSELT 0 0: TRAIO pin not used RIW

0 1: P11_4 assigned (1)
1 0: INT4 assigned (2)
1 1: Do not set.

b2 —
b3 —
b4 —
b5 —
b6 —
b7 —

Nothing is assigned. If necessary, set to 0. When read, the content is 0.

Notes:

1. To use hardware LIN, set 01b to bits TRAIOSEL1 to TRAIOSELDO.

2. Both edges can be selected as the INT4 input polarity only in the event counter mode of timer RA. Set the
INT4PL bit in the INTENT1 register to 1 (both edges). When both edges are selected, set bits TIPF1 to TIPFO in

the TRAIOC register to 00b (no filter).

To use the I/O pin for timer RA, set the TRASR register.
Set this register before setting the timer RA associated registers. Also, do not change the setting value of this

register during timer RA operation.
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6.5.4 Timer RB/RC Pin Select Register (TRBRCSR)
Address 0181h
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol [TRCTRGSEL1[TRCTRGSELO| ~ —  [TRCCLKSELO] — [ — — —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name | Function R/W
b0 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b1 —
b2 —
b3 —
b4 | TRCCLKSELO |[TRCCLK pin select bit 0: TRCCLK pin not used R/W
1: TRCCLK pin used
b5 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b6 |TRCTRGSELO|TRCTRG pin select bit b7 b6 ] R/W
b7 [TRCTRGSELT 00: TRCTRG.pln not used RW
0 1: P3_7 assigned
1 0: P4_3 assigned
1 1: P4_4 assigned

The register function for timer RB is not implemented.
To use the I/O pins for timer RC, set the TRBRCSR register.

Set this register before setting the timer RC associated registers. Also, do not change the setting value of the

TRCCLKSELDO bit during timer RC operation.
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6.5.5 Timer RC Pin Select Register 0 (TRCPSRO0)
Address 0182h
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | — | — |TRCIOBSEL1 |TRCIOBSELO| — — — TRCIOASELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | TRCIOASELO [TRCIOA pin select bit 0: TRCIOA pin not used R/W
1: TRCIOA pin used
b1 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b2 —
b3 —
b4 |TRCIOBSELO [TRCIOB pin select bit bgbs TRCIOB bi t used R/W
: pin not use
b5 |TRCIOBSELI1 01: P4 5 assigned R/W
1 0: P4_6 assigned
1 1: P4_7 assigned
b6 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b7 —

The TRCPSRO register selects whether to use the timer RC input. To use the input pins for timer RC, set this

register.

Set the TRCPSRO register before setting the timer RC associated registers. Also, do not change the setting value

of this register during timer RC operation.
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6.5.6 Timer RC Pin Select Register 1 (TRCPSR1)
Address 0183h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | — | — | — |TRCIODSELO| — | — — TRCIOCSELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | TRCIOCSELO [TRCIOC pin select bit (1) 0: TRCIOC pin not used R/W
1: P4_6 assigned
b1 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b2 —
b3 —
b4 | TRCIODSELO | TRCIOD pin select bit (2) 0: TRCIOD pin not used R/W
1: P4_7 assigned
b5 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b6 —
b7 —
Notes:

1. When bits TRCIOBSEL1 to TRCIOBSELO in the TRCPSRO register are set to 10b (P4_6 assigned as TRCIOB
pin), P4_6 functions as the TRCIOB pin regardless of the content of the TRCIOCSELDO bit.

2. When bits TRCIOBSEL1 to TRCIOBSELO in the TRCPSRO register are set to 11b (P4_7 assigned as TRCIOB
pin), P4_7 functions as the TRCIOB pin regardless of the content of the TRCIODSELDO bit.

The TRCPSRI register selects whether to use the timer RC input. To use the input pins for timer RC, set this
register.

Set the TRCPSR1 register before setting the timer RC associated registers. Also, do not change the setting value
of this register during timer RC operation.
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6.5.7  Timer RD Pin Select Register 0 (TRDPSRO0)
Address 0184h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol |TRDIODOSEL1 |TRDIODOSELO|TRDIOCOSEL1 |TRDIOCOSELO|TRDIOBOSEL1 |TRDIOBOSELO TRDIOAOSEL1 | TRDIOAOSELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 TRDIOAOSELO | TRDIOAO/TRDCLK pin select bit b1b0 ) R/W
b1 TRDIOAOSELT 0 0: TRDIOAO/TRDCLK pin not used =
0 1: P6_0 assigned
10: P10_0 assigned
1 1: Do not set.
b2 TRDIOBOSELO | TRDIOBO pin select bit b3 b2 R/W
b3 TRDIOBOSELT 0 0: TRDIOBO pin not used =
0 1: P6_1 assigned
10: P10_1 assigned
1 1: Do not set.
b4 | TRDIOCOSELO [ TRDIOCO pin select bit bg 164 TRDIOGO pin not used R/W
. | u
b5 |TRDIOCOSELA 01 P6_2 assigned R/W
10: P10_2 assigned
1 1: Do not set.
b6 |TRDIODOSELO |TRDIODO pin select bit b(; 166 TRDIOCO pin not used R/W
. | u
b7 |[TRDIODOSEL1 01 P6_3 assigned R/W
1 0: P10_3 assigned
1 1: Do not set.

The TRDPSRO register selects which pin is assigned as the timer RD input/output. To use the I/O pins for timer
RD, set this register.

Set the TRDPSRO register before setting the timer RD associated registers. Also, do not change the setting
value of this register during timer RD operation.
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6.5.8 Timer RD Pin Select Register 1 (TRDPSR1)
Address 0185h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol |TRDIOD1SEL1 |TRDIOD1SELO|TRDIOC1SEL1 |TRDIOC1SELO|TRDIOB1SEL1 |TRDIOB1SELO TRDIOA1SEL1 | TRDIOA1SELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 |[TRDIOATSELO |[TRDIOAT pin select bit b1 b0 ] R/W
b1 TRDIOATSELT 0 0: TRDIOAT pin not used RIW

0 1: P6_4 assigned
10: P10_4 assigned
1 1: Do not set.

b2 TRDIOB1SELO [ TRDIOBH1 pin select bit b3 b2 R/W

0 0: TRDIOB1 pin not used
b3 TRDIOB1SEL1 R/W
0 1: P6_5 assigned

1 0: P10_5 assigned
1 1: Do not set.
b4 | TRDIOC1SELO|TRDIOC1 pin select bit b5 b4 R/W

0 0: TRDIOCT pin not used
TRDIOC1SEL1 R/W
b5 oc1S 0 1: P6_6 assigned

1 0: P10_6 assigned
1 1: Do not set.
b6 |TRDIOD1SELO|TRDIOD1 pin select bit b7 b6 R/W

0 0: TRDIOCH pin not used
b7 |[TRDIOD1SEL1 R/W
0 1: P6_7 assigned

10: P10_7 assigned
1 1: Do not set.

The TRDPSRI register selects which pin is assigned as the timer RD input/output. To use the I/O pins for timer
RD, set this register.

Set the TRDPSRI1 register before setting the timer RD associated registers. Also, do not change the setting
value of this register during timer RD operation.
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6.5.9 Timer RG Pin Select Register (TRGPSR)
Address 0187h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol |TRGCLKBSELO|TRGCLKASELO| TRGIOBSELO | TRGIOASELO | — — — —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name | Function R/W
b0 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b1 —
b2 —
b3 —
b4 TRGIOASELO | TRGIOA pin select bit 0: TRGIOA pin not used R/W
1: TRGIOA pin used
b5 TRGIOBSELO | TRGIOB pin select bit 0: TRGIOB pin not used R/W
1: TRGIOB pin used
b6 | TRGCLKASELO | TRGCLKA pin select bit 0: TRGCLKA pin not used R/W
1: TRGCLKA pin used
b7 | TRGCLKBSELO | TRGCLKB pin select bit 0: TRGCLKB pin not used R/W
1: TRGCLKB pin used

The TRGPSR register selects which pin is assigned as the timer RG input/output. To use the I/O pins for timer
RG, set this register.

Set the TRGPSR register before setting the timer RG associated registers. Also, do not change the setting value
of this register during timer RG operation.

6.5.10 UARTO Pin Select Register (UOSR)
Address 0188h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| — | — | — |CLKOSELO|] — [RXDOSELO|RXDOSEL1/TXDOSELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 |TXDOSELO|TXDO pin select bit 0: TXDO pin not used R/W
1: TXDO pin used

b1 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b2 |RXDOSELO|[RXDO pin select bit b3 b2 ] R/W
b3 [RXDOSELT 0 0: RXDO pin not used RIW

0 1: P13_2 assigned
1 0: P11_4 assigned
1 1: Do not set.

b4 |CLKOSELO|CLKO pin select bit 0: CLKO pin not used R/W
1: CLKO pin used

b5 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —

b6 —

b7 —

The UOSR register selects which pin is assigned as the UARTO input/output. To use the I/O pins for UARTO,
set this register.

Set the UOSR register before setting the UARTO associated registers. Also, do not change the setting value of
this register during UARTO operation.
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6.5.11  UART1 Pin Select Register (U1SR)
Address 0189h
Bit b7 b6 b5 b3 b2 b1 b0
Symbol| — | — [ — [CLKISELO] — RXD1SELO — TXD1SELO
After Reset 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 |TXD1SELO|TXD1 pin select bit 0: TXD1 pin not used R/W
1: TXD1 pin used
b1 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b2 |RXD1SELO|RXD1 pin select bit 0: RXD1 pin not used R/W
1: RXD1 pin used
b3 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b4 | CLK1SELO |CLKT1 pin select bit 0: CLK1 pin not used R/W
1: CLK1 pin used
b5 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b6 —
b7 —

The U1SR register selects which pin is assigned as the UART1 input/output. To use the I/O pins for UART],
set this register.

Set the U1SR register before setting the UART1 associated registers. Also, do not change the setting value of
this register during UART1 operation.
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R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports
6.5.12 UART2 Pin Select Register 0 (U2SRO0)
Address 018Ah
Bit b7 b6 b5 b3 b2 b1 b0
Symbol| — | — |RXD28EL1 |RXD28ELO| — | — TXD2SEL1|TXD2SELO
After Reset 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | TXD2SELO |TXD2/SDA2 pin select bit b1 b0 R/W
bl | TXD2SEL1 0 0: TXD2/SDA2 pin not used R/W
0 1: P11_2 assigned
1 0: P11_1 assigned
1 1: Do not set.
b2 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b3 —
b4 |RXD2SELO|RXD2/SCL2 pin select bit bg%‘_ RXD2/SCL2 bi q R/W
b5 [RXD2SEL1 : -2 pin not use RIW
0 1: P11_1 assigned
1 0: P11_2 assigned
1 1: Do not set.
b6 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b7 —

The U2SRO register selects which pin is assigned as the UART2 input/output. To use the I/O pins for UART?2,
set this register.
Set the U2SRO register before setting the UART2 associated registers. Also, do not change the setting value of
this register during UART?2 operation.
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REGILaBB Group, HBG/L88 Grou, RBILSB Group, FBG/LAB Graup 6. /0 Ports
6.5.13 UART2 Pin Select Register 1 (U2SR1)
Address 018Bh
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| — | — | — |CTS2SELO| — [ — — CLK2SELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | CLK2SELO |CLK2 pin select bit 0: CLK2 pin not used R/W
1: CLK2 pin used
b1 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b2 —
b3 —
b4 | CTS2SELO [GTS2/RTS2 pin select bit 0: CTS2/RTS2 pin not used R/W
0: CTS2/RTS2 pin used
b5 — Reserved bit Setto 0. R/W
b6 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b7 —

The U2SR1 register selects which pin is assigned as the UART2 input/output. To use the I/O pins for UART?2,

set this register.

Set the U2SR1 register before setting the UART2 associated registers. Also, do not change the setting value of

this register during UART?2 operation.

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS
Page 77 of 802



REGILaBB Group, HBG/L88 Grou, RBILSB Group, FBG/LAB Graup 6. /0 Ports
6.5.14 SSUI/IIC Pin Select Register (SSUIICSR)
Address 018Ch
Bit b7 b6 b5 b4 b3 b2 b1 b0

Symbol| — | — [ — | — | — | — — IICSEL
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 [ICSEL [SSU/I2C bus switch bit 0: SSU function selected R/W

1: 12C bus function selected

b1 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b2 —
b3 —
b4 —
b5 —
b6 —
b7 —
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,

R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports
6.5.15 Key Input Pin Select Register (KISR)
Address 018Dh
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | KI7SELO | KIBSELO | KISELO | KI4SELO | KI3SELO | KI2SELO | KITSELO | KIOSELO

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 KIOSELO |Kio pin select bit 0: P2_0 assigned R/W
1: P10_0 assigned

b1 KITSELO ki1 pin select bit 0: P2_1 assigned R/W
1: P10_1 assigned

b2 KI2SELO |ki2 pin select bit 0: P2_2 assigned R/W
1: P10_2 assigned

b3 KISSELO |ki3 pin select bit 0: P2_3 assigned R/W
1: P10_3 assigned

b4 KI4SELO K14 pin select bit 0: P2_4 assigned R/W
1: P10_4 assigned

b5 KISSELO KI5 pin select bit 0: P2_5 assigned R/W
1: P10_5 assigned

b6 KI6SELO |Kig pin select bit 0: P2_6 assigned R/W
1: P10_6 assigned

b7 KI7SELO k|7 pin select bit 0: P2_7 assigned R/W
1: P10_7 assigned

The KISR register selects which pin is assigned as the KIi (i = 1 to 7) input. To use the KIi, set this register.
Set the KISR register before setting the KIi associated registers. Also, do not change the setting values in this
register during Kli operation.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,

R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports
6.5.16 INT Interrupt Input Pin Select Register (INTSR)
Address 018Eh
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | INT7SELO | INT6SELO |INT58ELO| INT4SELO | INT3SELO | INT2SELO | INT1SELO |INTOSELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | INTOSELO |INTO pin select bit 0: P3_0 assigned R/W
1: P11_0 assigned
b1 | INTTSELO [INTT pin select bit 0: P3_1 assigned R/W
1: P11_1 assigned
b2 | INT2SELO |INT2 pin select bit 0: P3_2 assigned R/W
1: P11_2 assigned
b3 | INT3SELO [INT3 pin select bit 0: P3_3 assigned R/W
1: P11_3 assigned
b4 | INT4SELO [INT4 pin select bit 0: P3_4 assigned R/W
1: P11_4 assigned
b5 |INT5SELO INT5 pin select bit 0: P3_5 assigned R/W
1: P11_5 assigned
b6 |INT6SELO [INT6 pin select bit 0: P3_6 assigned R/W
1: P11_6 assigned
b7 | INT7SELO |INT7 pin select bit 0: P3_7 assigned R/W
1: P11_7 assigned

The INTSR register selects which pin is assigned as the INTi (i = 0 to 7) input. To use the INTi, set this register.
Set the INTSR register before setting the INTi associated registers. Also, do not change the setting values in this
register during INTi operation.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,

R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports
6.5.17 1/0 Function Pin Select Register (PINSR)
Address 018Fh
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | SDADLYA1 |SDADLYO|IICTCHALF|IICTCTWI| IOINSEL | — — —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 — Reserved bits Set to 0. R/W
b1 —
b2 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b3 IOINSEL [I/O port input function select bit  |0: The I/O port input function depends on the PDi (i = | R/W
0to 7,10 to 13) register.
When the PDi_j (j = 0 to 7) bit in the PDi register is
set to 0 (input mode), the pin input level is read.
When the PDi_j bit in the PDi register is set to 1
(output mode), the port latch is read.
1: The I/O port input function reads the pin input level
regardless of the PDi register.
b4 IICTCTWI [12C double transfer rate select bit |0: Transfer rate is the same as the value set with bits | R/W
CKSO0 to CKS3 in the ICCR1 register
1: Transfer rate is twice the value set with bits CKS0
to CKS83 in the ICCR1 register
b5 [IICTCHALF |I12C half transfer rate select bit 0: Transfer rate is the same as the value set with bits | R/'W
CKSO0 to CKS83 in the ICCR1 register
1: Transfer rate is half the value set with bits CKSO0 to
CKS3 in the ICCR1 register
b6 SDADLYO0 [SDA digital delay select bit babg' Digital delay of 3 x 1 cycles R/W
b7 SDADLY1 0 1: Digital delay of 11 x f1 cycles RW
1 0: Digital delay of 19 x f1 cycles
1 1: Do not set.

IOINSEL Bit (I/0 port input function select bit)

The IOINSEL bit is used to select the pin level of an I/O port when the PDi_j (j = 0 to 7) bit in the PDi (i = 0 to
7, 10 to 13) register is set to 1 (output mode). When this bit is set to 1, the I/O port input function reads the pin

input level regardless of the PDi register.

Table 6.5 lists I/O Port Values Read by Using IOINSEL Bit. The IOINSEL bit can be used to change the input

function of all I/O ports.

Table 6.5 1/0 Port Values Read by Using IOINSEL Bit

PDi_j bit in PDi register 0 (input mode)

1 (output mode)

IOINSEL bit 0 | 1

0

1

I/O port values read Pin input level

Port latch value

Pin input level
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,

R8C/L35B Group, R8C/L36B Group, REC/L38B Group, REC/L3AB Group 6. 1/0 Ports
6.5.18 Port Pi Pull-Up Control Register (PiPUR) (i=01to 7)
Address 01EOh (POPUR), 01E1h (P1PUR), 01E2h (P2PUR), 01E3h (P3PUR),
01E4h (P4PUR), 01E5h (P5PUR), 01E6h (P6PUR), 01E7h (P7PUR)
Bit b7 b6 b5 b4 b3 b2 b1 bo
Symbol | PUI7 | PUi6 | PUi5 | PUi4 | PUI3 | PUi2 | PUi1 | PUIO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 PUIO  [Port Pi_0 pull-up 0: Not pulled up R/W
b1 PUi1  [Port Pi_1 pull-up 1: Pulled up () R/W
b2 PUi2  [Port Pi_2 pull-up R/W
b3 PUI3 [Port Pi_3 pull-up R/W
b4 PUi4 [Port Pi_4 pull-up R/W
b5 PUiI5 [Port Pi_5 pull-up R/W
b6 PUi6  [Port Pi_6 pull-up R/W
b7 PUi7  [Port Pi_7 pull-up R/W

Note:

1. When this bit is set to 1 (pulled up), the pin whose port direction bit is set to 0 (input mode) is pulled up.

For pins used as input, the setting values in the PiPUR register are valid.

6.5.19 Port Pj Pull-Up Control Register (PjPUR) (j = 10 to 13)
Address 01EAh (P10PUR), 01EBh (P11PUR), 01ECh (P12PUR), 01EDh (P13PUR)

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | PUj7 | PUj6 | PUj5 | PUj4 | PU;j3 | PUi2 | PUj1 | PUjO

After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 PUj0 [Port Pj_0 pull-up 0: Not pulled up R/W
b1 PUj1  [Port Pi_1 pull-up 1: Pulled up () R/W
b2 PUj2 |Port Pj_2 pull-up R/W
b3 PUj3 |Port Pj_3 pull-up R/W
b4 PUj4 |Port Pj_4 pull-up R/W
b5 PUj5 |Port Pj_5 pull-up R/W
b6 PUj6 |Port Pj_6 pull-up R/W
b7 PUj7 |Port P_7 pull-up R/W

Note:

1. When this bit is set to 1 (pulled up), the pin whose port direction bit is set to 0 (input mode) is pulled up.

For pins used as input, the setting values in the PjPUR register are valid.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,

R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports

6.5.20 Port P10 Drive Capacity Control Register (P10DRR)
Address 01FOh

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol |P1 ODRR7|P1 ODRR6|P1 ODRR5|P1ODRR4|P1 0DRR3|P10DRR2|P1ODRR1 |P1 ODRRO

After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 P10DRRO |P10_0 drive capacity 0: Low R/W
b1 | P10DRR1 [P10_1 drive capacity 1: High (1) R/W
b2 P10DRR2 |P10_2 drive capacity R/W
b3 P10DRR3 |P10_3 drive capacity R/W
b4 P10DRR4 |P10_4 drive capacity R/W
b5 P10DRR5 |P10_5 drive capacity R/W
b6 P10DRR6 |P10_6 drive capacity R/W
b7 P10DRR7 |P10_7 drive capacity R/W

Note:
1. Both high-level output and low-level output are set to high drive capacity.

The P10DRR register selects whether the drive capacity of the P10 output transistor is set to low or high.

The P10DRRIi bit (i = 0 to 7) is used to select whether the drive capacity of the output transistor is set to low or
high for each pin.

For pins used as output, the setting values in the PIODRR register are valid.

6.5.21 Port P11 Drive Capacity Control Register (P11DRR)
Address 01F1h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol [P11DRR7|P11DRR6|P11DRR5|P11DRR4|P11DRR3|P11DRR2|P11DRR1|P11DRRO

After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 P11DRRO [P11_0 drive capacity 0: Low R/W
b1 P11DRR1 [P11_1 drive capacity 1: High (1) R/W
b2 P11DRR2 |P11_2 drive capacity R/W
b3 P11DRR3 |P11_3 drive capacity R/W
b4 P11DRR4 |P11_4 drive capacity R/W
b5 P11DRR5 |P11_5 drive capacity R/W
b6 P11DRR6 |P11_6 drive capacity R/W
b7 P11DRR7 |P11_7 drive capacity R/W

Note:
1. Both high-level output and low-level output are set to high drive capacity.

The P11DRR register selects whether the drive capacity of the P11 output transistor is set to low or high. The
P11DRRI bit (i = 0 to 7) is used to select whether the drive capacity of the output transistor is set to low or high
for each pin.

For pins used as output, the setting values in the PIIDRR register are valid.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,

R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports
6.5.22 Input Threshold Control Register 0 (VLTO)
Address 01F5h
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| VLTO07 | VLT06 | VLTO05 | VLT04 | VLTO03 | VLT02 | VLTO1 | VLT00
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 VLTOO [PO input level select bit b(1)b00 0.50 x VOO R/W
. 0. X
b1 | VLTOT 01:0.35 x VCC RAW
10:0.70 x VCC
1 1: Do not set.
b2 VLTO02 |[P1 input level select bit bSbOZ 0.50 x VCC R/W
- 0. X
b3 VLT3 01:0.35 x VCC RW
10:0.70 x VCC
1 1: Do not set.
b4 VLT04 [P2input level select bit bgbé 0.50 x VGG R/W
- 0. X
b5 VLT05 01:0.35 x VCC RIW
10:0.70 x VCC
1 1: Do not set.
b6 VLT06 |[P3 input level select bit bébg 0.50 x VOO R/W
. 0. X
b7 | VLTO7 01:0.35 x VCC R/W
10:0.70 x VCC
1 1: Do not set.

The VLTO register selects the voltage level of the input threshold values for ports PO to P3. Bits VLTO0O to
VLTO7 are used to select the input threshold values among three voltage levels (0.35 VCC, 0.50 VCC, and 0.70

VCO).
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RBG/L356 Group, RGGILIGB Group, FBG/LI6B Greuh, RBGILIAB Grech. 6. /0 Ports
6.5.23 Input Threshold Control Register 1 (VLT1)
Address 01F6h
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| VLT17 | VLT16 | VLT15 | VLT14 | VLT13 | VLT12 | VLT11 | VLT10
After Reset 0 0 0 0 0 0 0 0
Bit | Symbol Bit Name Function R/W
b0 VLT10 [P4 input level select bit b(1)b00 0.50 x VOO R/W
0. X
b i 01:0.35 x VCC RW
10:0.70 x VCC
1 1: Do not set.
b2 VLT12 [P5_0 and P5_3 input level select bit b8b02 0.50 x VCC R/W
- 0. X
b3 VLT3 01:0.35 x VCC RW
10:0.70 x VCC
1 1: Do not set.
b4 VLT14 |[P6 input level select bit bgbé 0.50 x VGG R/W
- 0. X
bS VLTTS 01:0.35 x VCC RW
10:0.70 x VCC
1 1: Do not set.
b6 VLT16 |[P7 input level select bit b(7)b8 0.50 x VOO R/W
0. X
b7 vLriz 01:0.35 x VCC RW
10:0.70 x VCC
1 1: Do not set.

The VLT1 register selects the voltage level of the input threshold values for ports P4 to P7. Bits VLT10 to
VLT17 are used to select the input threshold values among three voltage levels (0.35 VCC, 0.50 VCC, and 0.70

VCO).
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,

R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6 VO Ports
6.5.24 Input Threshold Control Register 2 (VLT2)
Address 01F7h
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symboll VLT27 | VLT26 | VLT25 | VLT24 | VLT23 | VLT22 | VLT21 | VLT20
After Reset 0 0 0 0 0 0 0 0
o Symbol Bt Name Function R/W
B0 VLT20 |P10 input level select bit b(‘)boo 050 x VCC W
:0.50 x
b1 VLT21 01:0.35 x VCC i
10:0.70 x VCC
1 1: Do not set.
b2 | VLT22 [P11 input level select bit 06: 0.50 x VGG i
:0.50 x
b3 VLT23 01:0.35 x VCC i
10:0.70 x VCC
1 1: Do not set.
b4 VLT24 [P12_0to P12_3 input level select bit bgb(‘)‘ 0.50 x VCC R/W
:0.50 x
b5 VLT25 01:0.35 x VCC A
10:0.70 x VCC
1 1: Do not set.
b6 VLT26 |P13input level select bit bébg 050 x VCC AW
:0.50 x
b7 VLT27 01:0.35 x VCC i
10:0.70 x VCC
1 1: Do not set.

The VLT2 register selects the voltage level of the input threshold values for ports P10 to P13. Bits VLT20 to
VLT27 are used to select the input threshold values among three voltage levels (0.35 VCC, 0.50 VCC, and 0.70

VCO).

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS

Page 86

of 802



R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, |/O P
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. orts

6.6 Port Settings
Tables 6.6 to 6.24 list the port settings.

Table 6.6 Port PO

Register PDO LSEO ADINSEL
i CH ADGSEL — Function
Pin Bit | PDOi | LSEi unet
2 1 0 1 0
0 0 X[ X | X | X ]| X Input port (1)
Port PO_0 1 0 X | X[ X | X ]| X Output port
SEGO i=0 LCD drive control output
AN4 X 1 XXX xgX (SEGO)
0 0 1 ojlo]o0o]|oO A/D converter input (AN4) (1)
0 0 X | X | X | X ] X Input port (1)
Port PO_1 0 X | X[ X | X | X Output port
SEGH1 i=1 LCD drive control output
AN5 X 1 XXX xgX (SEG1)
0 0 1 o1 |0]O0 A/D converter input (AN5) (1)
0 0 X | X[ X | X ]| X Input port (1)
Port PO_2 0 X | X | X | X | X Output port
SEG2 i=2 LCD drive control output
ANG X 1 X X X X X (SEG2)
0 0 1 1 0| 0] O A/D converter input (AN6) (1)
0 0 X | X | X | X] X Input port (1)
Port PO_3 0 X | X[ X | X | X Output port
SEG3 i=3 LCD drive control output
AN7 X 1 X | X | X | X ]| X (SEG3)
0 0 1 1 1 0 0 A/D converter input (AN7) (1)
0 0 X | X[ X | X ]| X Input port (1)
Port PO_4 0 X | X | X | X | X Output port
SEG4 i=4 LCD drive control output
ANS X 1 X X X X X (SEG4)
0 0 o|jo|o0]| 0|1 A/D converter input (AN8) (1)
0 0 X | X | X | X]X Input port (1)
Port PO_5 0 X | X[ X | X | X Output port
SEG5 i=5 LCD drive control output
AN9 X 1 X | X[ X | X ]| X (SEGS)
0 0 0 0 1 0 1 A/D converter input (AN9) (1)
0 0 X | X | X | X ] X Input port (1)
Port PO_6 0 X | X | X | X | X Output port
SEG6 i=6 LCD drive control output
AN10 X 1 XXX xgX (SEGS)
0 0 0| 1 0| 0] 1 A/D converter input (AN10) (1)
0 0 X | X | X | X ]| X Input port (1)
Port PO_7 0 X | X | X ]| X | X Output port
SEG7 i=7 LCD drive control output
ANA11 X 1 XX XXX (SEG7)
0 0 0| 1 1 0| 1 A/D converter input (AN11) (1)
X:0or1
Note:

1. Pulled up by setting the corresponding bit in the POPUR register to 1.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports

Table 6.7 Port P1

Register | PD1 LSE1 ADINSEL
Pin CH ADGSEL — Function
i i | LSEi+8
Bit PD1_i i+ 5 3 o 3 o
0 0 X[ X | X | X ]| X Input port (1)
Port P1_0 1 0 X | X[ X | X ]| X Output port
SEGS8 i=0 LCD drive control output
AN12 X 1 XXX px X (SEGS)
0 0 1 o|lo0o ] 0|1 A/D converter input (AN12) (1)
0 0 X [ X | x| x]x Input port (1)
Port P1_1 0 X | X[ X | X | X Output port
SEG9 i=1 LCD drive control output
AN13 X 1 XX x| x4X (SEGO)
0 0 1 o1 |01 A/D converter input (AN13) (1)
0 0 X | X[ X | X ]| X Input port (1)
Port P1_2 0 X | X | X | X | X Output port
SEG10 i=2 LCD drive control output
AN14 X 1 XXX px X (SEG10)
0 0 1 1 0| 0| 1 A/D converter input (AN14) (1)
0 0 X | X | X | X]X Input port (1)
Port P1_3 0 X | X[ X | X | X Output port
SEG11 i=3 LCD drive control output
AN15 X 1 XXX xgX (SEG11)
0 0 1 1 1 0 1 A/D converter input (AN15) (1)
0 0 Input port (1)
Port P1_4 0 Output port
i=4
SEG12 X ] LCD drive control output
(SEG12)
0 0 Input port (1)
Port P1_5 . 1 0 Output port
i=5
SEG13 X ] LCD drive control output
(SEG13)
0 0 Input port (1)
Port P1_6 . 1 0 Output port
i=6
SEG14 X ] LCD drive control output
(SEG14)
0 0 Input port (1)
Port P1_7 . 1 0 Output port
i=7
SEG15 X ] LCD drive control output
(SEG15)
X:0or1
Note:

1. Pulled up by setting the corresponding bit in the P1PUR register to 1.

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS
Page 88 of 802



R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, |/O P
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Table 6.8 Port P2

) Register | PD2 LSE2 KISR KIEN | KIEN1 )
Pin , . . . . _ — Function
Bit PD2_i |LSEi+16 | KIISELO | KIEN | KIEN
0 0 X X — Input port (1)
Port P2_0 1 0 X X — Output port
SEG16 i=0 LCD drive control output
KIo X ! X X - (SEG16)
0 0 0 1 — KI0 input (1)
0 0 X X — Input port (1)
Port P2_1 1 0 X X — Output port
SEG17 i=1 LCD drive control output
7T X 1 X X - (SEG17)
0 0 1 — KI1 input (1
0 0 X X — Input port (1)
Port P2_2 0 X X — Output port
SEG18 i=2 LCD drive control output
Ki2 X ! X X o (SEG18)
0 0 1 — K12 input (1)
0 0 X X — Input port (1)
Port P2_3 0 X X — Output port
SEG19 i=3 LCD drive control output
KI3 X ! X X - (SEG19)
0 0 1 — KI3 input (1)
0 0 X — X Input port (1)
Port P2_4 0 X — X Output port
SEG20 i=4 LCD drive control output
Kia X 1 X - X (SEG20)
0 0 — 1 K4 input (1)
0 0 X — X Input port (1)
Port P2_5 0 X — X Output port
SEG21 i=5 LCD drive control output
KI5 X 1 X - X (SEG21)
0 0 — 1 KI5 input (1)
0 0 X — X Input port (1)
Port P2_6 0 X — X Output port
SEG22 i=6 LCD drive control output
Ki6 X ! X o X (SEG22)
0 0 0 — 1 Kl input (1)
0 0 X — X Input port (1)
Port P2_7 0 X — X Output port
SEG23 i=7 LCD drive control output
KI7 X ! X - X (SEG23)
0 0 0 — 1 K17 input (1)
X: 0 or 1; —: No change in outcome
Note:

1. Pulled up by setting the corresponding bit in the P2PUR register to 1.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, |/O P
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. orts

Table 6.9 Port P3

Register | PD3 | LSE3 | INTSR| INTEN [INTEN1| ~ ADMOD TRBRCSR |TRCMR|  TRCCR2
Pin Bit | PD3_i |LSEi+24| INTISELO| INTIEN | INTIEN | ADCAP1 ADgAP TSEEG T:EE)G PWM2 | TCEG1 | TCEGO Function
0 0 X X — |- =] =1 —=1—=1—=1 — | Inputport ()
Port P3_0 1 0 X X — — — — — — — — | Output port
EM_ i=0 X 1 X X . o o . __ | LCD drive control output
INTO (SEG24)
0 0 1 — | = | = — | — | — | — | — |INTOinput(™
0 0 X X - — | = =11 =1 =1 —1 — |Inputport(
Port P3 1 1 0 X X — | — | = =1 —1| — | — | — | Outputport
EZS_ i=1 X 1 X X . o o . . . . __ | LCD drive control output
INT1 (SEG25)
0 0 1 — | =1 = =1 = — 1| — | — |INTTinputM
0 0 X X - — | = =11 =1 =1 —1 — |Inputport(
Port P3_2 1 0 X X — — | — — | — — — | — | Output port
EZG_ j=2 X 1 X X . o . . __ | LCD drive control output
INT2 (SEG26)
0 0 0 1 — | =1 = =1 —|— 1| — | — |INT2input M
0 0 X X - — | = =1 =1 =1 —1 — [Inputport(
Port P3 3 1 0 X X — | — | = =1 —1| — | — | — | Outputport
Eﬂ_ i=3 X 1 X X . . . o o . . __ | LCD drive control output
INT3 (SEG27)
oo ot | —|—=|—|—]|—|—|—|—|N3inpum
0 X — X — | — | = =1 =1 — | — |Inputport(
Port P3_4 1 0 X — X — | — | — | — | — | — | — | Outputport
SEG28 i=4 LCD drive control output
T2 X1t | x| =X - - = ~ | (SEG28)
oo | —| 1| —|—|—|—|—|—|— |N4input®
0 0 X — X — | — | = =1 =1 — | — |Inputport(
Port P3_5 1 0 X — X — | — | — | — | — | — | — | Outputport
%29_ i=5 X 1 X . X . . o o . . __ | LCD drive control output
INT5 (SEG29)
ol o | —| 1| —|—=|—|—|—|—]|— |N5input)
0 X| —| X | —|—|—1]—1|—| — | — |Inputport(
Port P3 6 1 0 X — X — — — — — — — | Output port
%30_ i=6 X 1 X . X . . . __ | LCD drive control output
INT6 (SEG30)
ol oo | —| 1 |[—|—=|—=|—=]—|—]— INt6input®
0 0 X — X X X X X X X X | Input port (1)
1 0 X — X X X X X X X X | Output port
gg(ta g?j X 1 X . ] X X X X X X X I(_SCEDG%r:\;e control output
INT7 =TT ol ol o =] 1 x| x| x| x| x| x| X | N7inpum
ADTRG APTRE
TRCTRG 0 0 0| — | 1 1 1 X X | X | X | ADTRG input (1)
— 0 1 | PWM2 mode TRCTRG
0 0 X — X X X 0 1 0 3 x| input

X: 0 or 1; —: No change in outcome
Note:
1. Pulled up by setting the corresponding bit in the P3PUR register to 1.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports

Table 6.10 Ports P4 0to4 2

Pin Register | PD4 | LSE4 U1SR UIMR Function
Bit PD4_j | LSEi+32 | CLKISELO | RXDISELO | TXDISELO | SMD2 | SMD1 | SMDO | CKDIR
0 0 — — 0 X X X X Input port (1)
0 0 — — 0 X X X X Output port
Port P4 0 . . LCD drive control output
SEG32 ico | %] o | XX XX (SEG32)
TXD1 0 0 1 TXD1 output @
X 0 — — 1 1 0 X X
1 1 0
0 0 — X — X X X X Input port (1)
Port P4_1 0 0 — X — X X X X Output port
SEG33 i=1 LCD drive control output
RXD1 X=X T XX XX (SEG33)
0 0 — 1 — X X X X RXD1 input (1)
0 0 0 — — X X X X Input port (1)
0 0 0 — — X X X X Output port
LCD drive control output
g;gp;,{_g - X 1 0 — — X X X X (SEG34)
i =
CLK1 0 0 1 . . X X X 1 QLK1 (external clock)
input (1)
X 0 1 . . 0 0 1 0 CLK1 (internal clock)
output (2

X: 0 or 1; —: No change in outcome
Notes:
1. Pulled up by setting the corresponding bit in the P4PUR register to 1.
2. N-channel open-drain output by setting the MCH bit in the U1CO register to 1. At this time, set the PD4_0 bit in the PD4
register to 0.

Table 6.11 Ports P4 3and 4 4

Register | PD4 | LSE4 TRBRCSR TRCCR1 TRCMR | TRCCR2
Pin . ) TRCTRG | TRCTRG | TRCCLK — Function
Bit PD4_i | LSE35 SEL1 | SELo | SELO TCK2 | TCK1 | TCKO | PWM2 | TCEG1 | TCEGO
0 0 X X X X X X X X X Input port (1)
Port P4 3 1 0 X X X X X X X X X Output port
SEG35 ) X 1 X X X X X X X X X LCD drive control output (SEG35)
i=3
TRCCLK 0 X X X 1 1 0 1 X X X TRCCLK input (1)
TRCTRG -
0 1 m
0 0 1 0 X X X X 0 PWM2 mode TRCTRG input
1 X
Register | PD4 | LSE4 TRBRCSR TRCPSRO | TRCOER | TRCMR TRCIORO TRCCR2
Pin . . TRCTRG | TRCTRG | TRCIOA Function
Bit PD4 i | LSE36 SEL1 | sELo | SELO EA | PWM2 | IOA2 | IOA1 | IOAO | TCEGT | TCEGO
0 0 X X 0 X X X X X X X | Input port (1)
1 0 X X 0 X X X X X X X | Output port
X 1 X X 0 X X X X X X X | LCD drive control output (SEG36)
Port P4_4 -
. 0 0 1 X X | Timer waveform (output
SEG36 X 0 X X 1 0 1 ;
= compare function
TRCIOA | =4 0 [T [ X [ X [x|com . )
TRCTRG 0 0 X X 1 X 1 1 X X X X Timer mode (input capture
function) (1)
1 i m
0 0 1 1 X X 0 X X X ? 2 PWM2 mode TRCTRG input

X: 0 or 1; —: No change in outcome
Note:
1. Pulled up by setting the corresponding bit in the P4APUR register to 1.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports

Table 6.12 Ports P4 5t04 7

Register| PD4 |LSE4| TRCPSRO TRCOER TRCMR TRCIORO
Pin ) ) TRCIOBSEL| — 10B — Function
Bit |PD4_i|LSE37 EB PWM2 | PWMB
1] 0 2 1 0
0 0 | Otherthan01b X X X X X X Input port (1)
1 0 | Otherthan01b X X X X X X Output port
LCD drive control
X 1 Other than 01b X X X X X X output (SEG37)
PWM2 mode
Port P4_5 X 0 0 1 0 0 X X X X waveform output
SEG37 |i=5 B Tod
TRCIOB mode
X 0 0 ! 0 1 1 X X X waveform output
0 0 1 i
X 0 0 1 0 1 0 Timer waveform outpqt
0 1 X (output compare function)
0 0 0 1 X 1 0 1 X X Timer mode (_lnput
capture function) (1)
Register] PD4 |LSE4| TRCPSRO |TRCPSRi| TRCOER TRCMR TRCIORO TRCIOR1
Pi TRCIOBSEL 10B | F i
™1 it | poa i |Lsessl O'OBSELITRUOCH £o | ec | by | P P ° oc unetion
1 0 |[SELO 2 1 0 2 1 0
0 0 | Otherthan10b | O X X X X X X X X X X X | Input port (1)
1 0 | Otherthan10b | O X X X X X X X X X X | Output port
LCD drive control
X 1 Otherthan10b| O X X X X X X X output (SEG38)
PWM2 mode
X 0 1 0 X 0 X 0 X X X X X X X X waveform output
PWM mode
X 0 1 0 X 0 X 1 1 X X X X X X X
Port P4_6 8 : : - 2 . waveform output
SEG38 Timer waveform output
TRCIOB | '~ 6 X 0 1 0 X 0 X 1 0 X 0 1 X X X X | (output compare function)
TRCIOC Timer mode (input
olo |1 ]o|o| x| x| 1]|]o|x|1]x]|x]|x]x]x {np
capture function) (1)
PWM mode
X 0 | Otherthan10b | 1 X 0 1 X 1 X X X X X X waveform output
X X X 0 0 1 i
X | o |oterthantoo| 1 | x | o | 1 | x | 0 Timer waveform (output
X X X 0 1 X | compare function)
0 | o [oterthanton| 1 | X | x | 1 | x| o | x| x| x| 1| x| x [mermode(nput
capture function) (1)
Register| PD4 |LSE4| TRCPSRO [TRCPSRf| TRCOER TRCMR TRCIORO TRCIOR1
Pin ) ) TRCIOBSEL | TRCIOD 0B 10D Function
Bit |PD4_i|LSE39 EB | ED [PWM2{PWMB(PWMD
1 0 |SELO 2 1 0 2 1 0
0 0 |Otherthan1tb| 0 X X X X X X X X X X X | Input port (1)
1 0 |[Otherthan1tb | O X X X X X X X X X X X | Output port
LCD drive control
X 1 Otherthan11b | 0 X X X X X X X X X X X output (SEG39)
PWM2 mode
X 0 1 1 X 0 X 0 X X X X X X X X waveform output
PWM mode
X 0 1 1 X 0 X 1 1 X X X X X X
Port P4_7 - - : . - . waveform output
SEG39 | . Timer waveform output
TRCIOB | '~ 7| X 0 1 1 X 0 X 1 0 X 0 1 X X X X | (output compare function)
IRCIOD Timer mode (input
0 0 1 1 0 X X 1 0 X 1 X X X X X . P
capture function) (1)
X | o |oterthentb| 1 | x | o [ 1| x| 1| x| x|x]|x]| x| x |PWMmode
waveform output
X X X 0 0 1| Timer waveform output
X 0 |[Otherthantib | 1 X 0 1 X 0 < < < 0 3 < (output compare function)
0 | o |oterthanttv| 1 | X | X | 1 | x| o | x| x| x| 1| x | x |Tmermode /input
capture function) (1)

X: 0 or 1; —: No change in outcome
Note:
1. Pulled up by setting the corresponding bit in the P4PUR register to 1.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, |/O P
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. orts

Table 6.13 Port P5

) Register PD5 LSE5 )
Pin , . . — Function
Bit PD5 i | LSEi+40
0 0 Input port (1)
Port P5_0 . 1 0 Output port
i=0
SEG40 % 1 LCD drive control output
(SEG40)
0 0 Input port (1)
Port P5_1 i1 1 0 Output port
SEG41 % 1 LCD drive control output
(SEG41)
0 0 Input port (1)
Port P5_2 . 1 0 Output port
i=2
SEG42 X 1 LCD drive control output
(SEG42)
0 0 Input port (1)
Port P5_3 i_3 1 0 Output port
SEG43 X 1 LCD drive control output
(SEG43)

X: 0 or 1; —: No change in outcome
Note:
1. Pulled up by setting the corresponding bit in the P5PUR register to 1.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports

Table 6.14 Ports P6_0to P6_3

Register | PD6 | LSE5 TRDPSRO TRDOERT1 TRDFCR TRDIORAO
Pin Bit | PD6 | LSE4s TF:D|O|AOSOEL EA0 | cMD1 | cMDo | SToLk | Pwws | 10A2 | 10A1 | 10A0 Function
0 0 Other than X X X X X X X X [ Input port (M
1 0 01b X X X X X X X X | Output port
Other than LCD drive control output
X 1 01b X X X X X X X X (SEG44)
Port P6_0 Timer mode (input capture
-?Eggl_\ -0 0 0 0 1 X 0 0 0 1 1 X X function) (1)
0 -
External clock input
TRDCLK 0 0 0 1 X X X 1 1 0 0 0 (TRDCLK) (1)
X 0 0 1 0 0 0 0 0 X X X | PWM3 mode waveform output
0 0 1| Timer mode waveform output
X 0 0 ! 0 0 0 0 ! 0 1 X | (output compare function)
Register | PD6 | LSE5 TRDPSRO TRDOER1 TRDFCR TROPMR TRDIORBO
Pin Bit | PD6_i | LSE45 TF:D'O|BOSOEL EBO | cmD1 | cMDo | Pwwi3 | Pwieo | 10B2 | 1081 | 10B0 Function
0 0 Other than X X X X X X X X | Input port (1)
1 0 01b X X X X X X X X | Output port
Other than LCD drive control output
X 1 01b X X X X X X X X (SEG45)
0| o 0 1 X 0 0 1 0o | 1| x| x L’r‘g{o’;‘)"gf (input capture
Port P6_t Ci | tary PWM mod
. omplementary mode
SEG45 i=1 X 0 0 1 0 1 X X X X X X waveform output
TRDIOBO X 0 0 1 0 0 1 X X X X Reset synchronous PWM mode
waveform output
X 0 0 1 0 0 0 0 X X X | PWM3 mode waveform output
X 0 0 1 0 0 0 1 1 X X X | PWM mode waveform output
0 0 1| Timer mode waveform output
X 1 1 P!
0 0 0 0 0 0 0 1 X | (output compare function)
Register | PD6 | LSE5 | TRDPSRO | TRDOER{ TRDFCR TROPMR TRDIORCO
Pi TRDI EL F i
n Bit | D6 |LSE4S | — OCOSO ECO | CMD1 | cMDo | Pwi | Puivco | 10C2 | 10C1 | 10C0 unction
0 0 Other than X X X X X X X X | Input port (1)
1 0 01b X X X X X X X X | Output port
Other than LCD drive control output
X 1 01b X X X X X X X X (SEG46)
Timer mode (input capture
Port P6_2 0 0 0 1 X 0 0 1 0 1 X X function) (1)
SEG46 i=2 Complementary PWM mode
TRDIOCO X 0 0 1 0 1 X X X X X X waveform output
Reset synchronous PWM mode
0 0 1 0 0 1 X X X X X waveform output
0 0 1 0 0 0 1 1 X X X | PWM mode waveform output
0 0 1| Timer mode waveform output
X 1 1 P
0 0 0 0 0 0 0 1 X | (output compare function)
Register | PD6 | LSE5 TRDPSRO TRDOER1 TRDFCR TROPMR TRDIORCO
Pin Bit | PD6 i | LSE47 TR1D|O|DOSOEL EDO | CMD1 | cMDo | PwMs3 | Pwino | 10D2 | 10D1 | 10D0 Function
0 0 Other than X X X X X X X X | Input port (1)
1 0 01b X X X X X X X X | Output port
Other than LCD drive control output
X 1 01b X X X X X X X X (SEG47)
Timer mode (input capture
Port P6_3 0 0 0 1 X 0 0 1 0 1 X X function) (1)
SEG47 i=3 Complementary PWM mode
TRDIODO X 0 0 1 0 1 X X X X X X waveform output
Reset synchronous PWM mode
0 0 1 0 0 1 X X X X X waveform output
0 0 1 0 0 0 1 1 X X X | PWM mode waveform output
0 0 1| Timer mode waveform output
X 0 0 ! 0 0 0 ! 0 0 1 X | (output compare function)

X: 0 or 1; —: No change in outcome
Note:
1. Pulled up by setting the corresponding bit in the P6PUR register to 1.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,

R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports
Table 6.15 Ports P6_4to P6_7
Register | PD6 | LSE6 TRDPSR1 TRDOERT1 TRDFCR TRDIORA1
Pin Bit | PD6_i | LSE48 TF:D|O|A1 SOEL EA1 |cmp1|cmpo | Pwms | — |i10A2 | 10A1 | 10RO Function
0 0 Other than X X X X X X X | Input port (1)
1 0 01b X X X X X X | Output port
Other than LCD drive control output
X 1 01b X X X X X X (SEG48)
Port P6_4 0| o 0 1 X 0 0 1 1] x| x E:‘C‘ilror:)"g‘f (input capture
SEG48 i=4
TRDIOAT x | ol o 1 0 1] x| x X | x | x |Complementary PWM mode
waveform output
Reset synchronous PWM mode
X 0 0 1 0 0 1 X X X X waveform output
0 0 1 | Timer mode waveform output
X 1 1
0 0 0 0 0 0 1 X | (output compare function)
Register | PD6 | LSE6 | TRDPSR1 TRDOERT1 TRDFCR TROPMR TRDIORB1
Pin Bit | PD6.i| LSE49 TF:D'Om SOEL EB1 | CMD1 | CMDO | PWM3 | PuB1 | 10B2 | 10B1 | 10BO Function
0 0 Other than X X X X X X X X | Input port (1)
1 0 01b X X X X X X X X | Output port
Other than LCD drive control output
X 1 01b X X X X X X X (SEG49)
Timer mode (input capture
Port P6_5 C I 1 X O 0 p 1t o T X X gngtion) ()
SEG49 i=5 Complementary PWM mode
TRDIOB1 X 0 0 1 0 1 X X X X X X waveform output
Reset synchronous PWM mode
0 0 1 0 0 1 X X X X X waveform output
0 0 1 0 0 0 1 1 X X X | PWM mode waveform output
0 0 1| Timer mode waveform output
X 1 1 P!
0 0 0 0 0 0 0 1 X | (output compare function)
Register | PD6 | LSE6 TRDPSR1 TRDOER1 TRDFCR TROPMR TRDIORC1
Pin Bit  |PD6._i| LSE50 TF:D'O|C1 SOE" EC1 | cMD1 | cMDo | Pww3 | Puct | 10C2 | 10Ct | 10C0 Function
0 0 Other than X X X X X X X X | Input port (1)
0 0 01b X X X X X X X X | Output port
Other than LCD drive control output
X 1 01b X X X X X X X X (SEG50)
Timer mode (input capture
Port P6_6 0 0 0 1 X 0 0 1 0 1 X X function) (1)
SEG50 i=6 Complementary PWM mode
TRDIOC1 X 0 0 ! 0 1 X X X X X X waveform output
Reset synchronous PWM mode
0 0 1 0 0 1 X X X X X waveform output
0 0 1 0 0 0 1 1 X X X | PWM mode waveform output
0 0 1| Timer mode waveform output
X 1 1 P
0 0 0 0 0 0 0 1 X | (output compare function)
Register | PD6 | LSE6 TRDPSR1 TRDOER1 TRDFCR TROPMR TRDIORD1
Pin Bit | PD6 i | LSE5t TF:D|O|C1 SOEL ED1 | CMD1 | cMDo | Pwms | Pwipt | 10D2 | 10D1 | 10D0 Function
0 0 Other than X X X X X X X X | Input port (M
0 0 01b X X X X X X X | Output port
Other than LCD drive control output
X 1 01b X X X X X X X (SEG51)
Timer mode (input capture
Port P6_7 0 0 0 1 X 0 0 1 0 1 X X function) (1)
SEG51 i=7 Complementary PWM mode
TRDIOD1 X 0 0 1 0 1 X X X X X X waveform output
Reset synchronous PWM mode
0 0 1 0 0 1 X X X X X waveform output
0 0 1 0 0 0 1 1 X X X | PWM mode waveform output
0 0 1| Timer mode waveform output
X 0 0 1 0 0 0 1 0 P
0 1 X | (output compare function)

X: 0 or 1; —: No change in outcome

Note:

1. Pulled up by setting the corresponding bit in the PEPUR register to 1.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports

Table 6.16 Port P7

, LSE6/
. Register PD7 LSE7 LCRO .
Pin . . ) DTY — Function
Bit PD7_i | LSEi+52
21110
Port P7 0 0 0 X[ X|X Input port (1)
ort P7_{
SEG52 -0 1 0 X|X|X Output Iport
COM7 X 1 0| X|[X LCD drive control output (SEG52)
1100 LCD drive control output (COM7)
Port P7 1 0 0 X|X|X Input port (1)
ort P7_
SEG53 iC 1 1 0 X | X|X Output Iport
COM6 X 1 0| X|X LCD drive control output (SEG53)
1100 LCD drive control output (COM®6)
Port P7 2 0 0 X | X | X Input port (1)
82254— o 1 0 X | X|X Output port
COMS - X 1 0 XX LCD drive control output (SEG54)
1]10]0 LCD drive control output (COM5)
Port P7 3 0 0 X| X | X Input port (1)
sgctass_ - 1 0 [ X|X|X Output port
COM4 - X 0 X[X LCD drive control output (SEG55)
1100 LCD drive control output (COM4)
0 0 Input port (1
Port P7_4 i=4 1 0 Output port
COM3 = utput po
X 1 LCD drive control output (COM3)
0 0 | (1)
Port P75 i=5 1 0 gptu t Tm i
COM2 = ulput po
X 1 LCD drive control output (COM2)
0 0 Input port (1)
Port P7_6 i-6 1 0 Output port
COM1 - Hiput PO
X 1 LCD drive control output (COM1)
0 0 | Q)
Port P7_7 i=7 i 0 gptu : rzort i
COMO - uiput po
X 1 LCD drive control output (COMO)

X: 0 or 1; —: No change in outcome
Note:
1. Pulled up by setting the corresponding bit in the PEPUR or P7PUR register to 1.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports

Table 6.17 Ports P10_0 to P10_3

Register [ PD10 | KISR [ KIEN | TRDPSRO | TRDOER! TRDFCR TRDIORAO
Pin Bit PD10_i | KISELO | KIEN TFiD|O|AOSOEL EAO | CMD1 | CMDO | STCLK | PWM3 | IOA2 | IOA1 | IOAO Function
0 X X | Otherthan X X X X X X X X [ Input port (M
1 X X 10b X X X X X X | X | X |Output port
o | 1 |1 O‘“%Lha” X | x | x| x| x| x| x |Koinput®
Port P10_0 T So mout :
(TRDIOAO , o | x | x| 1]o X 0 0 0 1 1 | x | x | [imermode (input capture
i=0 function) ()
AL External clock input
KI0) 0 X X 1 0 X X X 1 1 0 0 0 (TRDCLK) (1)
X X X 1 0 0 0 0 0 0 X X X | PWM3 mode waveform output
X X X 1 0 0 0 0 0 1 0 0 1| Timer mode waveform output
0 1 X | (output compare function)
Register | PD10 | KISR | KIEN | TRDPSRO | TRDOERT TRDFCR TROPMR TRDIORBO
Pin Bit | PD10.i | KISELO | KIEN TF;D'OFOZEL EBO | CMD1 | CMDO | PWM3 | PWNB0 | 10B2 | 10B1 | 10B0 Function
0 X X | Otherthan X X X X X X | X | X [Inputport (1)
1 X X 10b X X X X X X | X | X [Output port
o | 1 | 1 [Otherihan X | x | x [ x | x| x| x |Kifinput®
o | x | x| 1]o X 0 0 1 o | 1| x| x fT'metT m°g‘f (input capture
Port P10_1 (L;mc I(Tn) tary PWM mod
. omplementary mode
%DIOBO i=1 X X X 1 0 0 1 X X X X X X waveform output
X X X 1 0 0 0 1 X X X X Reset synchronous PWM mode
waveform output
X X X 1 0 0 0 0 X X X | PWM3 mode waveform output
X X X 1 0 0 0 0 1 1 X X X | PWM mode waveform output
X X X | 1 o 0 0 0 1 0 0 0 1 | Timer mode waveform output
0 1 X | (output compare function)
Register | PD10 | KISR | KIEN | TRDPSRO | TRDOER{ TRDFCR TROPMR TRDIORCO
Pi TRDIOCOSEL Functi
n Bit | PO | HISED | KIEN | =7 EBO | CMDY | CUDD | PWO | PG | 10C2 | 10C1 | 1000 unetion
0 X X | Otherthan X X X X X X | X | X |lInputport ™
1 X X 10b X X X X X X | X | X [Output port
o | | r [Omernan e b x| x| x| x| x| x| x| KiZinput ()
Timer mode (input capture
Port P10_2 0 X X 1 0 X 0 0 1 0 1 X X function) (1)
(TRDIOCO i=2 X X X 1 0 0 1 X X X X X X Complementary PWM mode
KI2) waveform output
X X X 1 0 0 0 1 X X X X X Reset synchronous PWM mode
waveform output
X X X 1 0 0 0 0 1 1 X X X | PWM mode waveform output
X X X 1 0 0 0 0 1 0 0 0 1| Timer mode waveform output
0 1 X | (output compare function)
Register | PD10 | KISR | KIEN | TRDPSRO | TRDOERT TRDFCR TROPMR TRDIORDO
Pi TRDIODOSEL Functi
n Bit [ PDIOLi | KISELO | KIEN | — o| OSO EDO | cMD1 | cMDo | Pwws | Pwipo | 10D2 | 10D1 | 10D0 unction
0 X X | Otherthan X X X X X X | X | X [Inputport ()
1 X X 10b X X X X X X | X | X [Output port
o | 1 | 1 [Otherihan X | x | x [ x | x| x| x |Kginput®
Timer mode (input capture
Port P10_3 0 X X 1 0 X 0 0 1 0 1 X X function) (1)
EDIODO i=3 X X X 1 0 0 1 X X X X X X Complementary PWM mode
KI3) waveform output
1 0 0 0 1 X X X X X Reset synchronous PWM mode
waveform output
1 0 0 0 0 1 1 X X X | PWM mode waveform output
X X X 1 0 0 0 0 1 0 0 0 1| Timer mode waveform output
0 1 X | (output compare function)

X: 0 or 1; —: No change in outcome
Note:
1. Pulled up by setting the corresponding bit in the P10PUR register to 1.
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Table 6.18 Ports P10_4 to P10_7

Register | PD10 | KISR | KIENi | TRDPSR1 | TRDOER{ TRDFCR TRDIORA1
Pi TRDIOA1SEL F i
n Bit PD10_i | KISELO | KIEN 7 O| SO EA1 | CMD1 | CMDO | PWM3 | — | IOA2 | IOA1 | IOAO unction
0 X X | Otherthan X X X X X X X [ Input port (M
1 X X 10b X X X X X | X | X |Output port
o | 1 |1 O‘“%Lha” X | x | x X | x | x |Kinput®
Port P10_4 o | x| x| 1o X o | o | 1 1] x| x L’:g:or:)oﬁf (input capture
(TRDIOA1 i=4 Corml B PWmod
— omplementary mode
K14) X X X 1 0 0 1 X X X X X waveform output
Reset synchronous PWM mode
X X X 1 0 0 0 1 X X X X waveform output
X X X 1 0 0 0 0 1 0 0 1| Timer mode waveform output
0 1 X | (output compare function)
Register | PD10 | KISR | KIEN | TRDPSR1 | TRDOERT TRDFCR TROPMR TRDIORA1
Pi TRDIOBTSEL Functi
n Bit [ PDIO.i | KISELO | KIEN | — . EB1 | CMD1 | cMDO | PwM3 | PWNB1 | 10B2 | 10B1 | 10B0 unction
0 X X | Otherthan X X X X X X | X | X [Inputport (1)
1 X X 10b X X X X X X | X | X [Output port
o | 1 | 1 [Otherihan X | x | x| x| x| x| x |KS5input®
Timer mode (input capture
Port P10_5 0 X X 1 0 X 0 0 1 0 1 X X function) (1)
EDIOB1 i=5 X X X 1 0 0 1 X X X X X X Complementary PWM mode
KI5) waveform output
X X X 1 0 0 0 1 X X X X X Reset synchronous PWM mode
waveform output
X X X 1 0 0 0 0 1 1 X X X | PWM mode waveform output
X X X 1 0 0 0 0 1 0 0 0 1| Timer mode waveform output
0 1 X | (output compare function)
Register | PD10 | KISR | KIEN | TRDPSR1 | TRDOERT TRDFCR TROPMR TRDIORC1
Pi TRDIOC1SEL F i
n Bit [ PDIOLI | KISELO | KIEN | — O|C SO EC1 | cMD1 | cMDo | PWM3 | Pwiict | 10C2 | 10G1 | 0G0 unction
0 X X | Otherthan X X X X X X | X | X [Inputport ()
1 X X 10b X X X X X X | X | X |Output port
o | | r [Omermhan e b x| x| x| x| x| x| x| KW input ()
Timer mode (input capture
Port P10_6 0 X X 1 0 X 0 0 1 0 1 X X function) (1)
EDIOC1 i=6 X X X 1 0 0 1 X X X X X X Complementary PWM mode
Ki6) waveform output
X X X 4 0 0 0 1 X X X X X Reset synchronous PWM mode
waveform output
X X X 1 0 0 0 0 1 1 X X X | PWM mode waveform output
X X X 1 0 0 0 0 1 0 0 0 1| Timer mode waveform output
0 1 X | (output compare function)
Register | PD10 | KISR | KIEN | TRDPSR1 | TRDOER! TRDFCR TROPVR TRDIORC1
Pi TRDIOD1SEL F i
n Bit | P10 | KISELD | KIEN | o S(’) ED1 | cMD1 | cmMDo | Pwws | Pt | 10D2 | 10D1 | 10D0 unction
0 X X | Otherthan X X X X X X X X | Input port (1)
1 X X 10b X X X X X X | X | X |Output port
o | 1 |4 |Omeran oy x| x| x| x| X | X | X |KiZinput()
Timer mode (input capture
Port P10_7 0 X X 1 0 X 0 0 1 0 1 X X function) ()
@DIOD1 i=7 X X X 1 0 0 1 X X X X X X Complementary PWM mode
KI7) waveform output
1 0 0 0 1 X X X X X Reset synchronous PWM mode
waveform output
1 0 0 0 0 1 1 X X X | PWM mode waveform output
X X X 1 0 0 0 0 1 0 0 0 1| Timer mode waveform output
0 1 X | (output compare function)

X: 0 or 1; —: No change in outcome
Note:
1. Pulled up by setting the corresponding bit in the P10PUR register to 1.
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Table 6.19 Ports P11_0 and P11_1

Register | PD11 | INTSR | INTEN | INTCMP | SSUIICSR | ICCR1 SSUASSOCimed U2SR1 U2MR
Register (7)
Pin A SSCK [ SSCK SMD Function
Bit | PDI1 S'EB) INTIEN 'g‘gg IICSEL | ICE | output| input | CLK2SELO CKDIR
2|10
control | control
X (1)
0 X X X 0 0 0 0 Ixlx!| x Input port
1 0 X X
X (2
] X X X 0 0 0 0 xIxIx!| x Output port
1 0 X X
0| x| x| x 1 1] x | x o |x|x|x| x |SCt
Port input/output (2)
P11_0 0 X X X 0 X 0 1 0 X | X|X| X |SSCKinput (™)
SCL 0 X X X 0 X 1 0 0 X | X|X| X |SSCK output (2:3)
SSCK i=0 0 X[ 0o input ()
(CLK2 0| X | X | X f— o 1 x| x|x| 1 |[CtK2input
INTO)
0 X | 0 0 CLK2 output (2. 4)
X X X X 1 1
IVREF1 ] 0 < X 00 0
0 X 0 0 TNTO i
1 1 X X | x| x| x [INTOinput(®
0 1 0 X X 0
0 X 0 0 Comparator B1
0| X | X 1 1 0 X X 0 X | X|X| X |reference voltage
input (IVREF1)
. SSU Associated
Register | PD11 | INTSR | INTEN | INTCMP |  SSUIICSR , U2SR0 U2MR | U2SMR
Register (7)
Pin A SSI | ssi | RXD2 | TXD2 Function
Bit | PD1Li| gy | INTEN | ICSEL | output| input | SEL | SEL | SMP | iom
control | control [ { T 1|o 27170
0 X X X X 0 0 |X|X X | X|X| X |Inputport (1)
1 X X X X 0 0 |X|X X | X|X| X |Outputport @
0 X X X 0 0 T IX Xl other| X | X | X| X |SSlinput ()
Port X [ X[ X | X 0 1 X[x]Man | X | X[ X] X [sSloutput 5
P11_1 0 X X X X 0 0|1 X | X|X| 0 |RXD2input (1)
SSI SCL2
(RXD2 0 X X X X 0 0 |0} 011101 input/output (2, 6)
SCL2 i=1 0|01 TXD2 output (2, 6)
TXD2 X | X | X | X X 0 0 |X|X|t|o[1]o[X] O
SDA2 T[1[0| o
INTT)
IVCMP1 o | x| x| x X o | o |x|x|1|olo]|1]0| 1 [SPA2
input/output (2. 6)
0 1 1 0 X 0 0 [X{X|other| X | X| X'| X [INTT input (1)
than
Comparator B1
0 0 1 1 X 0 0 |X|X X|X|X] X
10b input (IVCMP1)
X: 0 or 1; —: No change in outcome
Notes:

1. Pulled up by setting the corresponding bit in the P11PUR register to 1.

2. Output drive capacity high by setting the corresponding bit in the P11DRR register to 1.

3. N-channel open-drain output by setting the SCKOS bit in the SSMR2 register to 1. At this time, set the PD11_0 bit in the PD11
register to 0.

4. N-channel open-drain output by setting the NODC bit in the U2SMRS3 register to 1.

5. N-channel open-drain output by setting the SOOS bit in the SSMR2 register to 1 (N-channel open-drain output) and setting the BIDE
bit to 0 (standard mode).

6. N-channel open-drain output by setting the NCH bit in the U2CO0 register to 1. At this time, set the PD11_1 bit in the PD11 register to 0.

7. Synchronous serial communication unit (refer to Table 26.4 Association between Communication Modes and 1/0 Pins).
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R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports
Table 6.20 Ports P11_2 and P11_3
Register | PD11 | INTSR | INTEN | INTCVP ssuicsh | iocrr | SSUASSOCRRA | oame | UoMR | uesim
Register (6)
Pin SSI | ssI | RXD2 [ TXD2 Function
: SMD
Bit | Poiti | INT | miew | INTS IICSEL | ICE | output| input | SEL | SEL licm
SELO CPO
control [control[{To 1o 2] 1] 0
0 X X 1 0 X X | X|X|Other| X | X | X | 0 |Inputport (1)
than
0 X X X 0 X 0 0 [X[X|op|X|X|X]| 0
1 X X X 1 0 X X [X|X[Other| X [ X [ X | 0 |Outputport®
than
1 X X X 0 X 0 0 [X[X|ofp|X|X|X]| 0
0 X X X 1 1 X X [ X]|X Other X | XX 0 |SDA input/output (
0 X X X 0 X 0 1 [X[X tgﬁ;\ X[ X[Xx] o [ssoinput™
ggip”—z 0 | X | X | X 0 X i 0 |X|[X X[ X[X]| 0 |SSOoutput@3
50 1 0 X X Other RXD2 input (1)
0 X X X 1]0|than| X | X | X | ©
(RXD2 0 X 0 0 01b
SCL2 i=2 1 0 X X Other SCL2
TXD2 0 X X X o ” o 0 1|0|than| O | 1|0 1 |input/output (2. 4)
SDA2 01b
INT2) X X X 1 0 X X o0 TXD2 output (2, 4)
IVREF3 X X|x|o[1[1
X X X 0 X 0 0 0 0 0
T11]0
1 0 X X
o | x | x| x x|x|o|1]o|1|o]| 1 |SDA2
0 X 0 0 input/outpu (2, 4)
0 1 1 X 0 0 [X[X[0[1[X|X|X| X |INT2input(®
Other Comparator B3
0 X X 1 X X 0 0 [X|X|than| X | X | X | X [reference voltage
01b input (IVREF3)
Register | PD11 | INTSR | INTEN | INTCMP — | SSMR2 U2CO U2SR1 U2MR
Pin ) | INTI . INT3 CSS SMD — Function
Bit | PD1i | g0 |INTEN| opg — 7o CRS | CRD | CTSSELO |
0 X X X — |ofo| X X 0 X | X | X Input port ()
1 X X X — 0|0 X X 0 X | X|X Output port ()
Port P11_3 X X X X — |01 X X X XXX SCS input (1)
SC?SS X X X X — |1 x| x X X X | x|X SCS output (2.5)
(CTs2 _ ——
RTS2 i=3 0 X X X — |0jo0] O 0 1 Other than CTS2 input (1)
INT3) 0 | x | x | x — Jolo] 1 0 1 000b RTS2 output @
IVCMP3 0 1 1 0 — Jolo| x X 0 X|X|X INT3 input (1)
_ Comparator B3
0 0 1 1 olo| X X 0 X | X|X input (VCMP3)

X: 0 or 1; —: No change in outcome

Notes:
1.

2.
3.
4

o

Pulled up by setting the corresponding bit in the P11PUR register to 1.

Output drive capacity high by setting the corresponding bit in the P11DRR register to 1.

N-channel open-drain output by setting the SOOS bit in the SSMR2 register to 1 (N-channel open-drain output).
N-channel open-drain output by setting the NCH bit in the U2CO0 register to 1. At this time, set the PD11_2 bit in the PD11

register to 0.

N-channel open-drain output by setting the CSOS bit in the SSMR2 register to 1.
Synchronous serial communication unit (refer to Table 26.4 Association between Communication Modes and I/O Pins).
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Table 6.21 Ports P11_4 to P11_7

Register | PD11 | INTSR | INTEN1 | TRASR [ TRAIOC| TRAMR | UOSR
Pi INTi TRAIOSEL TMODO | RXDOSEL Functi
n Bit | PO INTIEN TOPCR unction
SELO 170 2[1Jof1]o0
0 X X 0|0 X X|X|X|[X]|X Input port (1)
1 X X ofo X X[ XX XX Output port (@)
Port P11 4 0 X X [1[1] o (%ggrm; X | X TRAIO input (1)
TRAIO . ’ —
iNT i=4 0 1 1 olo X x’x|x X | x INT4 input ()
Other than R
RXDO .
) 0 1 1 110 0 000, 001b | X | X TRAIO/INT4 input (1)
X X X 0|1 0 0O(0(|1]|X]|X TRAIO pulse output (2)
0 X X oo X X|X[X[1]o RXDO input (1)
Register | PD11 | INTSR | INTENT| — | TRAIOC |—|—|—
Pi INTi Functi
" Bit | PDH INTEN | — | TOENA |—|—|— unction
SELO
0 X X — 0 Input port (1)
Port P11_5 1 X X — 0 Output port @
TRAO =5 X X X — 1 TRAO input ()
(INT5) p
0 1 1 — 0 INT5 input (1)
Register | PD11 | INTSR | INTEN1 | — | TRBIOC | TRBMR
Pin _ T INTi _ TMOD Function
Bit PD11 i INTIEN | — | TOCNT
SELO 1 ]o0
0 X X — X 0 0 Input port (1)
1 X X — X 0 |0
®
< < < — 3 X X Output port
Programmable
Port P11_6 X X X — 0 0 1 waveform generation
TRBO i=6 mode (@)
(INT®6) X X X . 0 1 0 Programmable one-shot
generation mode (@)
Programmable wait one-
X X X o 0 1 1 shot generation mode (2)
0 1 1 — X 0 |o INT6 input (1)
Register | PD11 | INTSR | INTENT | — | TRECR1| ADMOD
Pi INTi — ADCAP Functi
" Bit | DM INTIEN TOENA unction
SELO — 1 Jo
0 X X — 0 X X Input port (1)
Port P11_7 1 X X — 0 X X Output port 2
(TIE_E;D 7 X X X — 1 X | X TREO output @
0 1 1 — 0 1 1 ADTRG input ()
X: 0 or 1; —: No change in outcome
Notes:

1. Pulled up by setting the corresponding bit in the P11PUR register to 1.
2. Output drive capacity high by setting the corresponding bit in the P11DRR register to 1.
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R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 6. I/O Ports

Table 6.22 Ports P12 0to P12_3

Register | PD12 | CMO CM1 Circuit
Pin ISpgmﬂcahons Function
Bit | PD12_i | CM05 | CM07 | CM10 | CM11 | CM13 Oscilation | Feedback
buffer resistor
0 1 1 0 1 0 OFF OFF Input port (1)
1 1 1 0 1 0 OFF OFF | Output port
0 1 0 0 1 0 ON ON XIN clock input ()
XIN clock input stop
ottty ON ON | (STOP mode) (
XIN-XOUT oscillation
0 0 0 0 0 1 ON ON (on-chip feedback
resistor enabled)
XIN-XOUT oscillation
Port P12 0 ) 0 0 0 0 1 1 ON OFF | (on-chip feedback
XIN i=4 resistor disabled )
XIN-XOUT oscillation
stop
0 1 0 0 0 1 OFF ON (on-chip feedback
resistor enabled)
XIN-XOUT oscillation
stop
0 1 0 0 1 1 OFF OFF (on-chip feedback
resistor disabled )
oscillation stop
0 0 0 1 X 1 OFF OFF (STOP mode)
Register | PD12 | CMO cM1 Circuit
Pin ISpfecmcatlons Function
Bit | PD12_i | CM05 | CM07 | CM10 | CM11 | CM13 Oscilation | Feedback
buffer resistor
0 1 X 0 1 0 OFF OFF | Input port (1)
1 1 X 0 1 0 OFF OFF | Output port
XIN-XOUT oscillation
0 0 0 0 0 1 ON ON (on-chip feedback
resistor enabled)
XIN-XOUT oscillation
0 0 0 0 1 1 ON OFF | (on-chip feedback
resistor disabled )
Port P12_1 i1 XIN-XOUT oscillation
XOUT stop
0 1 0 0 0 1 OFF ON (on-chip feedback
resistor enabled)
XIN-XOUT oscillation
stop
0 1 0 0 1 1 OFF OFF (on-chip feedback
resistor disabled )
oscillation stop
0 0 0 1 X 1 OFF OFF (STOP mode)
. Register | PD12 | LSE7 .
Pin Bit | PD12.i | LSE60 - Function
Port P12.2 0 0 Input port (1)
CL1 i=2 1 0 Output port
X 1 CLT
Port P12 3 0 0 Input port (1)
L2 i=3 1 0 Output port
X 1 CL2
X: 0 or 1; —: No change in outcome
Note:

1. Pulled up by setting the corresponding bit in the P12PUR register to 1.
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Table 6.23 Ports P13_0to P13_3

Register | PD13 ADINSEL DACON
Pin Bit PD13 | CH ADGSEL DAOE — Function
21101 0
0 X|X|X|X|X 0 Input port (1)
1 X|IX|X| X | X 0 Output port
Port P13_0 —
ANO . 0 XIX[X] X | X 0 WKUP1 input ()
DAO i=0 o lololololol o A/D converter input
WKUP1 (ANO) ()
D/A converter
0 XXX XX 1 output (DAO)
Register | PD13 ADINSEL DACON | UOSR UOMR
Pin . . CH ADGSEL TXDO SMD — Function
Bit PD13i DA1E
21101 0 SELO | 2 | 1 0
0 X|IX|X]| X | X 0 0 X | X X Input port (1)
XXX X[ X] o 0 | X|X X Output port
Port P13_1 o |olof1]lo]o] o 0 [x|x X A/D converter input
(AN1) ()
AN i=1 D/A converter
DA1 0 X|X|[X] X | X 1 0 X | X X output (DA1)
TXDO
0|0 1
X X|X[X] X | X 0 1 110 X TXDO output (2
111 0
Register | PD13 ADINSEL — UOSR
_ RXD0 ,
Pin Bit PD13 | CH ADGSEL . SEL — Function
21110 1 0 110
0 X|IX|X]| X | X — | XX Input port (1)
Port P13_2 X|X|X|X|X — | XX Output port
AN2 i=2 A/D converter input
RXDO O o110 00y — XX (AN2) (1) P
0 X|IX|X| X | X — 0|1 RXDO input ()
Register | PD13 ADINSEL — | UOSR UOMR
Pin ) ) CH ADGSEL CLKO SMD — Function
Bit PD13 i 5TTToT 1710 — |sew[=T7To CKDIR
0 X|X|X|X|X — 0 X | X|X X Input port (1)
1 X|IX|X| X | X — 0 X|X|X X Output port
Port P13_3 o |o|1|1]olo| — | o [x|x|x| x iXEI ,o,c)o(:‘;’e”er input
AN3 i=3
CLKO 0 xIx x| x| x - 1 x| x| x 1 CLKO.(externaI
clock input) (1)
x |x|x|x|[x|[x| =] 1 |o]o|1] o g';g?) ((I)Ettzruntal

X: 0 or 1; —: No change in outcome
Notes:
1. Pulled up by setting the corresponding bit in the P13PUR register to 1.
2. N-channel open-drain output by setting the NCH bit in the UOCO register to 1. At this time, set the PD13_1 bit in the PD13
register to 0.
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Table 6.24 Ports P13_4to P13 7

) ADINSEL TRGPSR| TRGIOR |TRGMR
) Register | PD13 .
Pin CH ADGSEL | TRG I0A PWM Function
Bit PD13i|{2[1]0[ 1] 0 |[IOASEL| 2 1] 0
0 X[X[X|X]|X 0 X| XX X Input port (1)
1 X|IX|X| X | X 0 X| X ]| X X Output port
A/D converter input
0 o(ojo|1}|o0 0 X | X|X X (AN16) ()
Port P13 _4 Timer mode (input
AN16 i=4 O XX XXX ! TIXX 0 capture function) (1)
TRGIOA
X xIxIx! x| x 1 x | x| x 1 PWM mode waveform
output
0|1 Timer mode waveform
X XIX[X] X | X 1 0 11 x 0 output (output compare
function)
) ADINSEL TRGPSR| TRGCR |TRGMR
Register | PD13
Pin CH ADGSEL | TRG TCK Function
. ) CLKA MDF
Bit PD13i| 2|1 |0 | 1 0 SEL 2|1 0
0 X|X|X|X|X 0 X | XX X Input port (1)
1 X|IX|X| X | X 0 X | X | X X Output port
0 olol1l1 1o 0 x| x| x X A/D con\:erter input
Port P13_5 (AN17)
AN17 - i=5 TRGCLKA input
TRGCLKA X XIX[X] X | X 1 1101 0 (other than phase-
counting mode) (1)
TRGCLKA input
X X|X|X|X|X 1 X | X | X 1 (phase-counting
mode) (1)
ADINSEL TRGPSR | TRGIOR
Register | PD13
Pin egsier CH [ADGSEL| TRG 0B Function
Bit PD13i|2 1[0 1] 0 |IOBSEL| 2 1 |0
0 X|X|X|X|X 0 X | XX Input port (1)
1 X|IX|X| X | X 0 X | X | X Output port
A/D converter input
Port P13_6 0 o|1|0[1]0 0 X | X|X (AN18) (1)
AN18 i=6 Timer mode (input
TRGIOB 0 XPXX XX ! TX X capture function) (1)
0|1 Timer mode waveform
X X|IX|X| X | X 1 0 1 | x output (output compare
function)
) ADINSEL TRGPSR| TRGCR |TRGMR
Register | PD13
: CH ADGSEL | TRG TCK :
Pin Function
Bi PD13 | CLKB MDF
it 13il21]0| 1|0 SEL 2|1]0
0 X[X[X|X]X 0 X| XX X Input port (1)
1 X|IX|X| X | X 0 X| X | X X Output port
0 ol1l1l1 1o 0 x| x| x X A/D con\:erter input
Port P13_7 (AN19) (0
AN19 i=7 TRGCLKB input
TRGCLKB 0 X|IX|X| X | X 1 101 ]1 0 (other than phase-
counting mode) (1)
TRGCLKB input
0 X|X|X|X|X 1 X | X | X 1 (phase-counting
mode) (1)

X: 0 or 1; —: No change in outcome
Note:
1. Pulled up by setting the corresponding bit in the P13PUR register to 1.
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6.7 Unassigned Pin Handling
Table 6.25 lists Unassigned Pin Handling.

Table 6.25  Unassigned Pin Handling

Pin Name Connection
Ports PO to P4, P5_0to P5_3, |- After setting to input mode, connect each pin to VSS via a resistor
P6to P11,12_0to P12_3, P13 | (pull-down) or connect each pin to VCC via a resistor (pull-up). (2)
« After setting to output mode, leave these pins open. (1,2)

XCOUT Open

XCIN, VL1 Connect to VCC via a pull-up resistor. (2)
VREF, VL2 to VL4 Connect to VCC.

WKUPO () Connect to VSS. (3)

Notes:

1. If these ports are set to output mode and left open, they remain in input mode until they are switched
to output mode by a program. The voltage level of these pins may be undefined and the power
current may increase while the ports remain in input mode.

The content of the direction registers may change due to noise or program runaway caused by
noise. In order to enhance program reliability, the program should periodically repeat the setting of
the direction registers.

2. Connect these unassigned pins to the MCU using the shortest wire length (2 cm or less) possible.

3. When power-off mode is not used.

MCU
Ports PO to P4, (Input 'mode ) /\N\’
P5_0to P5_3, : :
P6 to P11, (Input mode) ANV
P12_0to P12_3, P13
(Output mode) Open

XCOUT Open
XCIN, VL1 —/\/\/j

VREF, VL2 to VL4

Note:
1. When power-off mode is not used.

Figure 6.6 Unassigned Pin Handling
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7. Bus

7. Bus

The bus cycles differ when accessing ROM/RAM and when accessing SFR.
Table 7.1 lists the Bus Cycles by Access Area.
ROM/RAM and SFR are connected to the CPU by an 8-bit bus. When accessing in word (16-bit) units, these areas are
accessed twice in 8-bit units.

Table 7.2 shows Access Units and Bus Operations.

Table 7.1

Bus Cycles by Access Area

Access Area

Bus Cycle

SFR/Data flash

2 cycles of CPU clock

Program ROM/RAM

1 cycle of CPU clock

Note:

1. Data flash is provided only in the following four: the R8C/L35A Group, L36A Group, L38A Group,
and L3AA Group.

Table 7.2 Access Units and Bus Operations
Area SFR, Data flash ROM (program ROM), RAM

Even address | CPU clock CPU clock

Byte access | | | | |_ | | | | |_
Address X Even X Address

Odd address PU clock

Byle ACCESS CPU clock | |_ CPU cloc | | | | r
Address X Odd X Address
Data Data

Even address CPU clock CPU clock | | | | r

Word access
Address X Even X Even+1 X Address X Even X Even+1 X

Odd address PU clock

Word access CPU clock ,_I_,_\_,—\_,_\_,_ CPU cloc | | | | [
Address X Odd X Odd+1 X |Address X Odd X Odd+1 X
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However, only the following SFRs are connected with the 16-bit bus:

Interrupts: Each interrupt control register

Timer RC: Registers TRC, TRCGRA, TRCGRB, TRCGRC, and TRCGRD

Timer RD: Registers TRDi (i = 0 or 1), TRDGRAi, TRDGRBi, TRDGRCi, and TRDGRDi

Timer RG: Registers TRG, TRGGRA, and TRGGRB

SSU: Registers SSTDR, SSTDRH, SSRDR, and SSRDRH

UART?2: Registers U2MR, U2BRG, U2TB, U2C0, U2C1, U2RB, U2SMRS5, U2SMR4, U2SMR3, U2SMR2,
and U2SMR

A/D converter: Registers ADO, AD1, AD2, AD3, AD4, ADS, AD6, AD7, ADMOD, ADINSEL, ADCONO,

and ADCONI1

D/A converter: Registers DAO and DA 1

Address match interrupt: Registers RMADO, AIERO, RMADI, and AIER1

Therefore, they are accessed once in 16-bit units. The bus operation is the same as “Area: SFR, Data flash, Even

address Byte Access” in Table 7.2 Access Units and Bus Operations, and 16-bit data is accessed at a time.
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8. Clock Generation Circuit

The following five circuits are incorporated in the clock generation circuit:
* XIN clock oscillation circuit
* XCIN clock oscillation circuit
* Low-speed on-chip oscillator
* Low-speed on-chip oscillator for the watchdog timer

8.1

Introduction

Table 8.1 lists the Specification Overview of Clock Generation Circuit. Figure 8.1 shows the Clock Generation
Circuit and Figure 8.2 shows the Peripheral Function Clock.

Table 8.1 Specification Overview of Clock Generation Circuit
XIN Clock XCIN Clock Low-Speed Low-Speed
Item o - - o . : On-Chip Oscillator
Oscillation Circuit Oscillation Circuit On-Chip Oscillator )
for Watchdog Timer
Applications » CPU clock source |+ CPU clock source » CPU clock source |+ Watchdog timer

* Peripheral function
clock source

* Peripheral function
clock source

* Peripheral function
clock source

* CPU and peripheral
function clock
source when XIN
clock stops
oscillating

clock source

Clock frequency

0 to 20 MHz

32.768 kHz

Approx. 125 kHz

Approx. 125 kHz

Connectable
oscillator

« Ceramic resonator
« Crystal oscillator

+ Crystal oscillator

Oscillator connect XIN, XOUT (1) XCIN, XCOUT — (1) —
pins
Oscillation stop, Usable Usable Usable Usable
restart function
Oscillator status after | Stop Oscillate Oscillate Stop (3)
reset Oscillate )
Others Externally generated |+ Externally — —
clock can be input (2 | generated clock can
be input
*» On-chip feedback

resistor Rf

(connected/

not connected

selectable)
Notes:

1. These pins can be used as P12_0 and P12_1 when using the on-chip oscillator clock as the CPU clock while
the XIN clock oscillation circuit and the XCIN clock oscillation circuit are not used.
The P12_0 pin is shared with the XIN pin, and the P12_1 pin is shared with the XOUT pin. These pins cannot
be used as /O ports when using the XIN clock.

2. Toinput an external clock, set the CMO05 bit in the CMO register to 1 (XIN clock stops), the CM11 bit in the CM1
register to 1 (on-chip feedback resistor enabled), and the CM13 bit to 0 (/O ports).

3. This applies when the CSPROINI bit in the OFS register is set to 1 (count source protection mode disabled after reset).

4. This applies when the CSPROINI bit in the OFS register is set to 0 (count source protection mode enabled after reset).
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cmot fG-LCD
ic
cMo3 —_wm =1 fc2
S0 " [} ca
.j > CMo4 <0 —{ 12 12 {1 —ica2
CM02 —

CM12—§ >_—|
CM03 — J
CMo4 —|

@]
XCIN XcouTt
On-chi lator clock Peripheral
n-chip oscillator cloc} function
fOCO-S e clock
Divider (1/128) f0co128
Low-speed l\
3 H on-chip
CM14 oscillator_[fOCO-S |
CM10 = 1 (stop mode) —¢
RESETO fOCO-S
Mt b N
Oscillation 1% f1
Software reset —{ . stop
XIN clock detection c N o
Interrupt request s o ) VvV
WAIT instruction @ —D— 4
CM30 .
8
omo? CM13=0 IQ—F fa2
— 0 a - h
CM13 =1 D""m CPU clock
CM13
CMo5 o
CM13
CM11 —
—JW—O\— \
O O
XIN XouTt

CMo01, CM02, CM03, CM04, CM05, CM06, CMO07: Bits in CMO register
CM10, CM11, CM12, CM13, CM14, CM16, CM17: Bits in CM1 register
CM30: Bit in CM3 register

OCDO0, OCD1, OCD2: Bits in OCD register

CSPRO: Bit in CSPR register

a—4¢

C

d

>—|1/2|—<

>-| 12 |—o—| 12

12

CMo
CM17 to CM16 = 10b)

CM06 =0
CM17 to CM16 = 01b

>

CM06 =0

e
12
CMO06 =0
MG = 1 CM17 to CM16 = 11b

CM17 to CM16 = 00b

Detail of divider

Oscillation Stop Detection Circuit

Forcible discharge when OCDO = 0

Pulse generation oh v
circuit for Charge, illati i
XIN clock — clock edge detection [— dlsgha[lge ﬁfg:rﬂgfgesr:gfagghegiﬁgzit
and charge/ circui
discharge cgntrol ocD1 Oscillation stop detection,

Watchdog timer interrupt watchdog timer

OCD2 bit switch signal

CM14 bit switch signal

Figure 8.1 Clock Generation Circuit
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fC-LCD
fC
fC2

fC4
fC32

fOCO128

fOCO-S

Watchdog

fOCO-WDT )
timer

A

i=0to7 v v v v v AD Bﬁgﬁ v SSU/
| [Timer RA] [Timer RB] | [ Timer RG] [Timer RD| [ Timer RE | [Timer RG| | converter| |UARTO ,_LCD 12C bus
A A A

S A A A A A A A A A A A A A A A A A A

CPU clock » CPU

Figure 8.2 Peripheral Function Clock
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8.2 Registers

8.2.1 System Clock Control Register 0 (CMO0)
Address 0006h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | CMO07 | CMO06 | CMO05 | CMo04 | CMO03 | CMO02 CMo1 —
After Reset 0 0 1 0 0 0 0 0
Bit |Symbol Bit Name Function R/W
b0 — |Reserved bit Set to 0. R/W
b1 CMO1 |Peripheral function clock stop bit in | b1bo . . . R/W
b2 CMo2 | wait mode 0 0: Peripheral function clock does not stop in RIW
wait mode
0 1: Clocks f1 to 32 stop in wait mode
1 0: Clocks f1 to f32 and fC stop in wait mode
1 1: Clocks f1 to 32, fC, and fC-LCD stop in wait mode
b3 CMO3 |XCIN clock stop bit (6) 0: XCIN clock oscillates R/W
1: XCIN clock stops
b4 CMO04 | XCIN external clock input enable bit |0: External clock input disabled R/W
1: External clock input enabled
b5 CMO05 |XIN clock (XIN-XOUT) stop bit (1.3) {0: XIN clock oscillates R/W
1: XIN clock stops (2)
b6 CMO06 |CPU clock division select bit 0 4) 0: Bits CM16 and CM17 in CM1 register enabled R/W
1: Divide-by-8 mode
b7 | CMO07 |System clock select bit () 0: XIN clock or on-chip oscillator clock R/W
1: XCIN clock

Notes:

1. The CMO05 bit can be used to stop the XIN clock when the system clock is other than the XIN clock. This bit
cannot be used to detect whether the XIN clock has stopped. To stop the XIN clock, set the bits in the following
order:

(a) Set bits OCD1 to OCDO in the OCD register to 00b.

(b) Set the OCD2 bit to 1 (on-chip oscillator clock selected).

During external clock input, only the clock oscillation buffer stops and clock input is acknowledged.

3. Only when the CMO05 bit to 1 (XIN clock stops) and the CM07 bit is set to 1 (XCIN clock), P12_0 and P12_1 can
be used as I/O ports.
The P12_0 pin is shared with the XIN pin, and the P12_1 pin is shared with the XOUT pin. These pins cannot be
used as /O ports when using the XIN clock.

4. When the MCU enters stop mode, the CM06 bit is set to 1 (divide-by-8 mode).

Set the CMO07 bit to 1 (XCIN clock) from 0 after allowing the XCIN clock oscillation to stabilize.

6. To use the XCIN clock, set the CMO03 bit to 1 once and then set it to 0 (XCIN clock oscillates) after turning on the
power. To use the VL1 internally-generated voltage in the LCD drive control circuit, set the LVURS bit in the
LCR1 register to 1 (VL1 internally-generated voltage) after the above setting.

A

o

Set the PRCO bit in the PRCR register to 1 (write enabled) before rewriting the CMO register.
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8.2.2 System Clock Control Register 1 (CM1)
Address 0007h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| CM17 | CM16 | — | CM14 | CM13 | CM12 CM11 CM10
After Reset 0 0 1 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 CM10 Al clock stop control bit (2) 0: Clock oscillates R/W
1: All clocks stop (stop mode)
b1 CM11 | XIN-XOUT on-chip feedback resistor |0: On-chip feedback resistor enabled R/W
select bit 1: On-chip feedback resistor disabled
b2 CM12 [ XCIN-XCOUT on-chip feedback 0: On-chip feedback resistor enabled R/W
resistor select bit 1: On-chip feedback resistor disabled
b3 CM13  |[Port/XIN-XOUT switch bit (4. 5) 0: 1/0 ports P12_0 and P12_1 R/W
1: XIN-XOUT pin
b4 CM14 |Low-speed on-chip oscillator 0: Low-speed on-chip oscillator on R/W
oscillation stop bit (3) 1: Low-speed on-chip oscillator off
b5 — Reserved bit Setto 1. R/W
b6 CM16 |CPU clock division select bit 1 (1) b7 b6 L R/W
b7 CVA7 00: Np .d|V|S|on mode RIW
0 1: Divide-by-2 mode
1 0: Divide-by-4 mode
1 1: Divide-by-16 mode

Notes:

1. When the CMO06 bit is set to 0, bits CM16 and CM17 are enabled.

2. When the CM10 bit is set to 1 (stop mode), the on-chip feedback resistor is disabled.

3. When the OCD2 bit is set to 0 (XIN clock selected), the CM14 bit can be set to 1 (low-speed on-chip oscillator
off). When the OCD2 bit is set to 1 (on-chip oscillator clock selected), the CM14 bit is set to 0 (low-speed on-chip
oscillator on). It remains unchanged even if 1 is written to it.

4. Touse P12_0 and P12_1 as input ports, set the CM13 bit to 0 (I/O ports), the CMO05 bit in the CMO register to 1
(XIN clock stops), and the CM07 bit to 1 (XCIN clock).

To use as external clock input, set the CM13 bit to 0 (I/O ports), the CMO05 bit to 1 (XIN clock oscillates), the
CMO7 bit to 0 (XIN clock). When the PD12_0 bit in the PD12 register is further set to 0 (input mode), an external
clock can be input. XOUT can be used as the input port P12_1 at this time.

The P12_0 pin is shared with the XIN pin, and the P12_1 pin is shared with the XOUT pin. These pins cannot be
used as /O ports when using the XIN clock.

5. Once the CM13 bit is set to 1 by a program, it cannot be set to 0.

Set the PRCO bit in the PRCR register to 1 (write enabled) before rewriting the CM1 register.
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8.2.3 System Clock Control Register 3 (CM3)
Address 0009h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | CM37 | CM36 | CM35 | — | — | — — CM30
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 CM30 |Wait control bit (1) 0: Other than wait mode R/W
1: MCU enters wait mode
b1 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b2 —
b3 — Reserved bits Setto 0. R/W
b4 —
b5 CM35 |CPU clock division ratio select bit |0: Following settings are enabled: R/W
when exiting wait mode (2) CMO06 bit in CMO register
Bits CM16 and CM17 in CM1 register
1: No division
b6 CM36 | System clock select bit when exiting | b7 06 ] ] R/W
b7 CM37 | wait or stop mode 00: MCU e.X|ts with the CPU _clock gsed RIW
immediately before entering wait or stop mode
0 1: Do not set.
1 0: Do not set.
1 1: XIN clock selected 3)
Notes:

1. When the MCU exits wait mode by a peripheral function interrupt, the CM30 bit is set to 0 (other than wait mode).
2. Set the CM35 bit to 0 in stop mode. When the MCU enters wait mode, if the CM35 bit is set to 1 (no division), the
CMO6 bit in the CMO register is set to 0 (bits CM16 and CM17 enabled) and bits CM17 and CM16 in the CM1
register is set to 00b (no division mode).
3. When bits CM37 to CM36 are set to 11b (XIN clock selected), the following will be set when the MCU exits wait
mode or stop mode.
* OMO5 bit in OMO register = 1 (XIN clock oscillates)
* OM13 bit in OM1 register = 1 (XIN-XOUT pin)
» OCD2 bit in OCD register = 0 (XIN clock selected)
When the MCU enters wait mode while the CM05 bit in the CMO register is 1 (XIN clock stops), if the XIN clock is
selected as the CPU clock when exiting wait mode, set the CMO06 bit to 1 (divide-by-8 mode) and the CM35 bit to
0.
However, if an externally generated clock is used as the XIN clock, do not set bits CM37 to CM36 to 11b (XIN
clock selected).

Set the PRCO bit in the PRCR register to 1 (write enabled) before rewriting the CM3 register.

CM30 bit (Wait Control Bit)

When the CM30 bit is set to 1 (MCU enters wait mode), the CPU clock stops (wait mode). Since the XIN clock,
XCIN clock, and the on-chip oscillator clock do not stop, the peripheral functions using these clocks continue
operating. To set the CM30 bit to 1, set the I flag to 0 (maskable interrupt disabled).

The MCU exits wait mode by a reset or peripheral function interrupt. When the MCU exits wait mode by a
peripheral function interrupt, it resumes executing the instruction immediately after the instruction to set the
CM30 bit to 1.

When the MCU enters wait mode with the WAIT instruction, make sure to set the I flag to 1 (maskable interrupt
enabled). With this setting, interrupt handling is performed by the CPU when the MCU exits wait mode.
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8.2.4  Oscillation Stop Detection Register (OCD)
Address 000Ch

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symboll — | — | — | — | OCD3 | OCD2 | OCD1 [ OCDO

After Reset 0 0 0 0 0 1 0 0

Bit | Symbol Bit Name Function R/W

b0 OCDO |Oscillation stop detection enable bit (6) [0: Oscillation stop detection function disabled (1) R/W
1: Oscillation stop detection function enabled

b1 OCD1 |Oscillation stop detection interrupt 0: Disabled (1) R/W

enable bit 1: Enabled

b2 OCD2 |On-chip oscillator clock select bit (3 [0: XIN clock selected (6) R/W
1: On-chip oscillator clock selected (2)

b3 OCD3 |Clock monitor bit (4 5) 0: XIN clock oscillates R
1: XIN clock stops

b4 — Reserved bits Setto 0. R/W

b5 —

b6 —

b7 —

Notes:

1. Set bits OCD1 to OCDO to 00b before the MCU enters stop mode or low-speed on-chip oscillator mode (XIN
clock stops).

2. When the OCD2 bit is set to 1 (on-chip oscillator clock selected), the CM14 bit is set to 0 (low-speed on-chip
oscillator on).

3. The OCD2 bit is automatically set to 1 (on-chip oscillator clock selected) when the XIN clock oscillation stop is
detected while bits OCD1 to OCDO are set to 11b. When the OCD3 bit is set to 1 (XIN clock stops), the OCD2 bit
remains unchanged even if 0 (XIN clock selected) is written to it.

4. The OCDB3 bit is enabled when the OCDO bit is set to 1 (oscillation stop detection function enabled).

The OCD3 bit remains 0 (XIN clock oscillates) when bits OCD1 to OCDO are set to 00b.

Refer to 9.7.1 How to Use Oscillation Stop Detection Function for the switching procedure when the XIN

clock re-oscillates after detecting an oscillation stop.

o o

Set the PRCO bit in the PRCR register to 1 (write enabled) before rewriting the OCD register.
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The clocks generated by the clock generation circuits are described below.

8.3 XIN Clock

The XIN clock is supplied by the XIN clock oscillation circuit. This clock is used as the clock source for the CPU
and peripheral function clocks. The XIN clock oscillation circuit is configured by connecting a resonator between
pins XIN and XOUT. The XIN clock oscillation circuit includes an on-chip feedback resistor, which is
disconnected from the oscillation circuit in stop mode in order to reduce the amount of power consumed by the
chip. The XIN clock oscillation circuit may also be configured by feeding an externally generated clock to the
XOUT pin.

Figure 8.3 shows Examples of XIN Clock Connection Circuit.

During and after reset, the XIN clock stops.

After setting the CM13 bit in the CM1 register to 1 (XIN-XOUT pin), the XIN clock starts oscillating when the
CMOS5 bit in the CMO register is set to 0 (XIN clock oscillates).

After the XIN clock oscillation stabilizes, the XIN clock is used as the CPU clock source by setting the OCD?2 bit in
the OCD register to 0 (XIN clock selected).

The power consumption can be reduced by setting the CMO5 bit in the CMO register to 1 (XIN clock stops) by
setting the OCD?2 bit is to 1 (on-chip oscillator clock selected).

In stop mode, all clocks including the XIN clock stop. Refer to 9. Power Control for details.

« When CMO5 bit in CMO register is 0 (XIN clock oscillates) * When CMO5 bit in CMO register is 1 (XIN clock stops),

and CM13 bit in CM1 register is 1 (XIN-XOUT pin) CMO7 bit is 0 (XIN clock),
CM11 bit in CM1 register is 1

(on-chip feedback resistor disabled), and
CM13 bit is 0 (I/O ports P12_0 and P12_1)

MCU MCU
(on-chip feedback resistor) (on-chip feedback resistor)
XIN XOUT XIN XOUT
/\/\/\/ T Open
Rf (M Rg ™

Externally generated clock

| |:| |
1L
CIN CouT VCC m
;; ; / ; ; VSS
Ceramic resonator external circuit External clock input circuit
Note:
1. Insert a damping resistor if required. The resistance will vary depending on the oscillator and

the oscillation drive capacity settings. Use the values recommended by the oscillator manufacturer.

If the oscillator manufacturer's datasheet specifies that a feedback resistor be added to the chip
externally, insert a feedback resistor between XIN and XOUT following the instructions.

Figure 8.3 Examples of XIN Clock Connection Circuit
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8.4 On-Chip Oscillator Clock

The on-chip oscillator clock is supplied by the on-chip oscillator (low-speed on-chip oscillator).

8.4.1 Low-Speed On-Chip Oscillator Clock

The clock generated by the low-speed on-chip oscillator is used as the clock source for the CPU clock, and
peripheral function clock (fOCO-S, and fOCO128).

After a reset, the on-chip oscillator clock generated by the low-speed on-chip oscillator divided by 1 (no
division) is selected as the CPU clock.

If the XIN clock stops oscillating when bits OCD1 to OCDO in the OCD register are set to 11b, the low-speed
on-chip oscillator automatically starts operating and supplies the necessary clock for the MCU.

The frequency of the low-speed on-chip oscillator varies depending on the supply voltage and the operating
ambient temperature. Application products must be designed with sufficient margin to allow for frequency
changes.
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8.5 XCIN Clock

The XCIN clock is supplied by the XCIN clock oscillation circuit. This clock is used as the clock source for the
CPU and peripheral function clocks. The XCIN clock oscillation circuit is configured by connecting a crystal
oscillator between pins XCIN and XCOUT. The XCIN clock oscillation circuit includes an on-chip a feedback
resistor, which is disconnected from the oscillation circuit in stop mode in order to reduce the amount of power
consumed by the chip. The XCIN clock oscillation circuit may also be configured by feeding an externally
generated clock to the XCIN pin.

Figure 8.4 shows Examples of XCIN Clock Connection Circuits.

Bits CM04 to CMO03 in the CMO register are set to 00b (external clock input disabled, XCIN clock oscillates) by
reset and the XCIN clock starts oscillating (with the on-chip feedback resistor enabled). After the XCIN clock
oscillation stabilizes following reset, the XCIN clock is used as the CPU clock source by setting the CMO7 bit in
the CMO7 register to 1 (XCIN clock).

When the CMO3 bit is set to 1 (XCIN clock stops), the XCIN clock stops.

When bits CM04 to CMO03 are set to 10b (external clock input enabled, XCIN clock oscillates), an externally
generated clock can also be input to the XCIN pin. Leave the XCOUT pin open at this time.

This MCU has an on-chip feedback resistor, which can be disabled/enabled by the CM12 bit in the CM1 register.
To use the XCIN clock, set the CMO03 bit to 1 once and then set it to O (XCIN clock oscillates).

To use the VLI internally-generated voltage in the LCD drive control circuit, set the LVURS bit in the LCR1
register to 1 (VLI internally-generated voltage) after the above setting. When the XCIN clock is not used, set bits
CMO04 to CMO3 to 01b (external clock input disabled, XCIN clock stops) and the CM12 bit to 1 (on-chip feedback
resistor disabled).

In stop mode, all clocks including the XCIN clock stop. Refer to 9. Power Control for details.

* When CMO3 bit in CMO register is 0 (XCIN clock oscillates)  « When CMO03 bit in CMO register is 1 (XCIN clock stops)

and CM04 bit is 0 (external clock input disabled) and CM04 bit is 1 (external clock input enabled)
MCU MCU
(on-chip feedback resistor) (on-chip feedback resistor)
XCIN XCOUT XCIN XCOUT

/\/\/\/ Open
Rf ()
Rd ™
Externally generated clock
I |:| I
Il
. T

o e LITLILI
VSS
External crystal oscillator circuit External clock input circuit
Note:
1. Insert a damping resistor and a feedback resistor if required. The resistance will vary depending on the

crystal oscillator and the oscillation drive capacity settings. Use the value recommended by the crystal
oscillator manufacturer.

If the crystal oscillator manufacturer's datasheet specifies that a feedback resistor be added to the chip
externally, insert a feedback resistor between XCIN and XCOUT following the instructions.

Figure 8.4 Examples of XCIN Clock Connection Circuits
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8.6 CPU Clock and Peripheral Function Clock

There are a CPU clock to operate the CPU and a peripheral function clock to operate the peripheral functions.
(Refer to Figure 8.1 Clock Generation Circuit.)

8.6.1 System Clock

The system clock is the clock source for the CPU and peripheral function clocks. The XIN clock, XCIN clock,
or on-chip oscillator clock can be selected.

8.6.2 CPU Clock

The CPU clock is an operating clock for the CPU and the watchdog timer.

The system clock divided by 1 (no division), 2, 4, 8, or 16 is used as the CPU clock. The division ratio can be
selected by the CMO6 bit in the CMO register and bits CM16 and CM17 in the CM1 register.

Use the XCIN clock while the XCIN clock oscillation stabilizes.

After a reset, the low-speed on-chip oscillator clock divided by 1 (no division) is used as the CPU clock.

When the MCU enters stop mode, the CMO6 bit is set to 1 (divide-by-8 mode). To enter stop mode, set the
CM35 bit in the CM3 register to 0 (settings of CM06 in CMO register and bits CM16 and CM17 in CM1
register enabled).

8.6.3 Peripheral Function Clock (f1, f2, f4, {8, and f32)

The peripheral function clock is an operating clock for the peripheral functions.

The fi (i =1, 2, 4, 8, and 32) clock is generated by the system clock divided by i. It is used for timers RA, RB,
RC, RD, RE, RG, the serial interface, the A/D converter, and the LCD waveform control circuit.

When the MCU enters wait mode after bits CM02 to CMO01 in the CMO register are set to 01, 10, or 11, the fi
clock stops.

8.6.4 fOCO-S

This clock is generated by the low-speed on-chip oscillator and supplied by setting the CM 14 bit to 0 (low-
speed on-chip oscillator on).
In wait mode, the fOCO-S clock does not stop.

8.6.5 fOCO128

fOCO128 clock is generated by fOCO-S divided by 128.
fOCO128 is configured as the capture signal used in the TRCGRA register for timer RC and timer RDO for
timer RD.

8.6.6 fC-LCD

fC-LCD is used in the LCD waveform control circuit.
Use this clock only while the XCIN clock oscillation stabilizes.
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8.6.7 fC, fC2, fC4, and fC32

fC, fC2, fC4, and fC32 are used for timers RA, RD, RE and the serial interface.
Use theses clocks while the XCIN clock oscillation stabilizes.

8.6.8 fOCO-WDT

fOCO-WDT is an operating clock for the watchdog timer.

This clock is generated by the low-speed on-chip oscillator for the watchdog timer and supplied by setting the
CSPRO bit in the CSPR register to 1 (count source protection mode enabled).

In count source protection mode for the watchdog timer, the fOCO-WDT clock does not stop.
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8.7 Oscillation Stop Detection Function

The oscillation stop detection function detects the stop of the XIN clock oscillating circuit.
The oscillation stop detection function can be enabled and disabled by the OCDO bit in the OCD register.
Table 8.2 lists the Specifications of Oscillation Stop Detection Function.

When the XIN clock is the CPU clock source and bits OCD1 to OCDO are set to 11b, the MCU is placed in the
following states if the XIN clock stops.

¢ OCD?2 bit in OCD register = 1 (on-chip oscillator clock selected)
* OCD3 bit in OCD register = 1 (XIN clock stops)

* CM14 bit in CM1 register = 0 (low-speed on-chip oscillator on)
* Oscillation stop detection interrupt request is generated

Table 8.2 Specifications of Oscillation Stop Detection Function

Item Specification
Oscillation stop detection clock and frequency bandwidth f(XIN) > 2 MHz
Condition for enabling the oscillation stop detection function Bits OCD1 to OCDO are set to 11b.
Operation at oscillation stop detection Oscillation stop detection interrupt generation

8.7.1 How to Use Oscillation Stop Detection Function

* The oscillation stop detection interrupt shares a vector with the watchdog timer interrupt. To use the
oscillation stop detection interrupt and watchdog timer interrupt, the interrupt source needs to be determined.
Table 8.3 lists the Determination of Interrupt Sources for Oscillation Stop Detection or Watchdog Timer.
Figure 8.6 shows an Example of Determining Interrupt Sources for Oscillation Stop Detection or Watchdog
Timer.

* When the XIN clock restarts after oscillation stop, switch the XIN clock to the clock source for the CPU clock
and the peripheral functions by a program.

Figure 8.5 shows the Procedure for Switching Low-Speed On-Chip Oscillator to XIN Clock.

¢ To enter wait mode while the oscillation stop detection function is used, set bits CM02 to CM1 to 00
(peripheral function clock does not stop in wait mode).

* Since the oscillation stop detection function is a function for cases where the XIN clock is stopped by an
external cause, set bits OCD1 to OCDO to 00b to stop or start the XIN clock by a program (select stop mode or
change the CMOS5 bit).

¢ This function cannot be used when the XIN clock frequency is below 2 MHz. In this case, set bits OCD1 to
OCDO to 00b.

* To use the low-speed on-chip oscillator clock as the clock source for the CPU clock and the peripheral
functions after detecting the oscillation stop, set bits OCD1 to OCDO to 11b.

Table 8.3 Determination of Interrupt Sources for Oscillation Stop Detection or Watchdog Timer
Generated Interrupt Source Bit Indicating Interrupt Source

Oscillation stop detection (a) OCDS bit in OCD register = 1

(when (a) or (b)) (b) Bits OCD1 to OCDO in OCD register = 11b and OCD2 bit = 1

Watchdog timer VW2C3 bit in VW2C register = 1
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Switch to XIN clock

Check several times
whether OCD8 bit is set to 0
(XIN clock oscillates)

NO

Set bits OCD1 to OCDO to 00b

Set OCD2 bit to 0
(XIN clock selected)

End

OCD3 to OCDO: Bits in OCD

register

Procedure for Switching Low-Speed On-Chip Oscillator to XIN Clock

Figure 8.5
Determination of
interrupt sources
oCD3=1?
(XIN clock stops)
(oscillation stop detection
interrupt enabled) and OCD2 = 1
(on-chip oscillator clock
selected as the system clock)?
Set OCD1 bit to 0
(oscillation stop detection
interrupt disabled) (")
To oscillation stop detection To watchdog timer
interrupt routine interrupt routine
Note:
1. This disables multiple oscillation stop detection interrupts.
OCD1 to OCD3: Bits in OCD register
Figure 8.6 Example of Determining Interrupt Sources for Oscillation Stop Detection or

Watchdog Timer
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8.8 Notes on Clock Generation Circuit

8.8.1 Oscillation Stop Detection Function

Since the oscillation stop detection function cannot be used when the XIN clock frequency is below 2 MHz, set
bits OCD1 to OCDO to 00b.

8.8.2 Oscillation Circuit Constants

Consult the oscillator manufacturer to determine the optimal oscillation circuit constants for the user system.

8.8.3  XCIN Clock

To use the XCIN clock, set the CMO03 bit to 1 once and then set it to O (XCIN clock oscillates). To use the VL1
internally-generated voltage in the LCD drive control circuit, set the LVURS bit in the LCR1 register to 1 (VLI
internally-generated voltage) after the above setting.

8.8.4 Notes on Using Pins P12_0 and P12_1

The P12_0 pin is shared with the XIN pin, and the P12_1 pin is shared with the XOUT pin. These pins cannot
be used as I/O ports when using the XIN clock.
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9. Power Control

Note

The description offered in this chapter is based on the R8C/L3AA Group and the R8C/L3AB Group.
For other groups, refer to 1.1.2 Differences between Groups.

9.1 Introduction

There are four power control modes. All modes other than wait mode, stop mode, and power-off mode are referred
to as standard operating mode.
Table 9.1 lists each mode. Figure 9.1 shows the State Transitions in Power Control Mode.

Table 9.1 Power Control
Mode Operation
Standard operating High-speed clock The CPU and peripheral functions operate.
mode Low-speed clock
Low-speed on-chip oscillator
Wait mode The CPU stops and peripheral functions operate.
Stop mode The CPU and peripheral functions stop (oscillation stops).
Power-off mode Functions other than the low-speed clock and timer RE stop
or all functions stop.
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State Transitions in Power Control Mode

Power-off mode

Reset
Interrupt (Timer RE)

Successive write to WKUPO, WKUPT input

POMCRO register

/— Standard operating mode ™
Low-speed on-chip oscillator mode
CM07 =0
CM14=0
oCD2 =1
CMO5=0o0r1
CM13 =1
OCD2=0
CMO04 =0or1
CM03 =0
High-speed clock mode CMO07 =1
CMO05 =0 or 1 Low-speed clock mode
- CM04 =0o0r1
CMo7-0 CMO7 =1
CM13 =1 oMO3 20
0CD2 =0 CMO5 = 0 -
CM07 =0
CM13 =1
OCD2 =0
WAIT instruction
Interrupt CM30 =1 Interrupt CM10 =1

CPU operation stops All oscillators stop

CMO04, CM05, CMO7: Bits in CMO register
CM13, CM14: Bits in CM1 register
CM30: Bit in CM3 register

OCD2: Bit in OCD register

Figure 9.1 State Transitions in Power Control Mode
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9.2

Registers

9.2.1 System Clock Control Register 0 (CMO0)
Address 0006h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | CMO07 | CMO06 | CMO05 | CMo04 | CMO03 | CMO02 CMo1 —
After Reset 0 0 1 0 0 0 0 0
Bit |Symbol Bit Name Function R/W
b0 — |Reserved bit Set to 0. R/W
b1 CMO1 |Peripheral function clock stop bit in | b1bo . . . R/W
b2 CMo2 | wait mode 0 0: Peripheral function clock does not stop in RIW
wait mode
0 1: Clocks f1 to 32 stop in wait mode
1 0: Clocks f1 to f32 and fC stop in wait mode
1 1: Clocks f1 to 32, fC, and fC-LCD stop in wait mode
b3 CMO3 |XCIN clock stop bit (6) 0: XCIN clock oscillates R/W
1: XCIN clock stops
b4 CMO04 | XCIN external clock input enable bit |0: External clock input disabled R/W
1: External clock input enabled
b5 CMO05 |XIN clock (XIN-XOUT) stop bit (1.3) {0: XIN clock oscillates R/W
1: XIN clock stops (2)
b6 CMO06 |CPU clock division select bit 0 4) 0: Bits CM16 and CM17 in CM1 register enabled R/W
1: Divide-by-8 mode
b7 | CMO07 |System clock select bit () 0: XIN clock or on-chip oscillator clock R/W
1: XCIN clock
Notes:

1.

A

o

The CMO5 bit can be used to stop the XIN clock when the system clock is other than the XIN clock. This bit
cannot be used to detect whether the XIN clock has stopped. To stop the XIN clock, set the bits in the following
order:

(a) Set bits OCD1 to OCDO in the OCD register to 00b.

(b) Set the OCD2 bit to 1 (on-chip oscillator clock selected).

During external clock input, only the clock oscillation buffer stops and clock input is acknowledged.

Only when the CMO05 bit to 1 (XIN clock stops) and the CMO07 bit is set to 1 (XCIN clock), P12_0 and P12_1 can
be used as I/O ports.

The P12_0 pin is shared with the XIN pin, and the P12_1 pin is shared with the XOUT pin. These pins cannot be
used as /O ports when using the XIN clock.

When the MCU enters stop mode, the CMO06 bit is set to 1 (divide-by-8 mode).

Set the CMO07 bit to 1 (XCIN clock) from 0 after allowing the XCIN clock oscillation to stabilize.

To use the XCIN clock, set the CMO03 bit to 1 once and then set it to 0 (XCIN clock oscillates) after turning on the
power. To use the VL1 internally-generated voltage in the LCD drive control circuit, set the LVURS bit in the
LCR1 register to 1 (VL1 internally-generated voltage) after the above setting.

Set the PRCO bit in the PRCR register to 1 (write enabled) before rewriting the CMO register.

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS
Page 125 of 802



R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

9. Power Control

9.2.2

Address 0007h

System Clock Control Register 1 (CM1)

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| CM17 | CM16 | — | CM14 | CM13 | CM12 CM11 CM10
After Reset 0 0 1 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 CM10 Al clock stop control bit (2) 0: Clock oscillates R/W
1: All clocks stop (stop mode)
b1 CM11 | XIN-XOUT on-chip feedback resistor |0: On-chip feedback resistor enabled R/W
select bit 1: On-chip feedback resistor disabled
b2 CM12 [ XCIN-XCOUT on-chip feedback 0: On-chip feedback resistor enabled R/W
resistor select bit 1: On-chip feedback resistor disabled
b3 CM13  |[Port/XIN-XOUT switch bit (4. 5) 0: 1/0 ports P12_0 and P12_1 R/W
1: XIN-XOUT pin
b4 CM14 |Low-speed on-chip oscillator 0: Low-speed on-chip oscillator on R/W
oscillation stop bit (3) 1: Low-speed on-chip oscillator off
b5 — Reserved bit Setto 1. R/W
b6 CM16 |CPU clock division select bit 1 (1) b7 b6 L R/W
b7 CM7 00: Np .d|V|S|on mode RIW
0 1: Divide-by-2 mode
1 0: Divide-by-4 mode
1 1: Divide-by-16 mode
Notes:

1.

When the CMO06 bit is set to 0, bits CM16 and CM17 are enabled.
2. When the CM10 bit is set to 1 (stop mode), the on-chip feedback resistor is disabled.
3. When the OCD2 bit is set to 0 (XIN clock selected), the CM14 bit can be set to 1 (low-speed on-chip oscillator
off). When the OCD2 bit is set to 1 (on-chip oscillator clock selected), the CM14 bit is set to 0 (low-speed on-chip
oscillator on). It remains unchanged even if 1 is written to it.
4. Touse P12_0 and P12_1 as input ports, set the CM13 bit to 0 (I/O ports), the CMO05 bit in the CMO register to 1
(XIN clock stops), and the CM07 bit to 1 (XCIN clock).
To use as external clock input, set the CM13 bit to 0 (I/O ports), the CMO05 bit to 1 (XIN clock oscillates), the
CMO7 bit to 0 (XIN clock). When the PD12_0 bit in the PD12 register is further set to 0 (input mode), an external
clock can be input. XOUT can be used as the input port P12_1 at this time.
The P12_0 pin is shared with the XIN pin, and the P12_1 pin is shared with the XOUT pin. These pins cannot be
used as /O ports when using the XIN clock.
5. Once the CM13 bit is set to 1 by a program, it cannot be set to 0.

Set the PRCO bit in the PRCR register to 1 (write enabled) before rewriting the CM1 register.
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9.2.3 System Clock Control Register 3 (CM3)
Address 0009h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | CM37 | CM36 | CM35 | — | — | — — CM30
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 CM30 |Wait control bit (1) 0: Other than wait mode R/W
1: MCU enters wait mode
b1 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b2 —
b3 — Reserved bits Setto 0. R/W
b4 —
b5 CM35 |CPU clock division ratio select bit |0: Following settings are enabled: R/W
when exiting wait mode (2) CMO06 bit in CMO register
Bits CM16 and CM17 in CM1 register
1: No division
b6 CM36 | System clock select bit when exiting | b7 6 ] ] R/W
b7 CM37 | wait or stop mode 00: MCU e.X|ts with the CPU _clock gsed RIW
immediately before entering wait or stop mode
0 1: Do not set.
1 0: Do not set.
1 1: XIN clock selected 3)
Notes:

1. When the MCU exits wait mode by a peripheral function interrupt, the CM30 bit is set to 0 (other than wait mode).
2. Set the CM35 bit to 0 in stop mode. When the MCU enters wait mode, if the CM35 bit is set to 1 (no division), the
CMO6 bit in the CMO register is set to 0 (bits CM16 and CM17 enabled) and bits CM17 and CM16 in the CM1
register is set to 00b (no division mode).
3. When bits CM37 to CM36 are set to 11b (XIN clock selected), the following will be set when the MCU exits wait
mode or stop mode.
* OMO5 bit in OMO register = 1 (XIN clock oscillates)
* OM13 bit in OM1 register = 1 (XIN-XOUT pin)
» OCD2 bit in OCD register = 0 (XIN clock selected)
When the MCU enters wait mode while the CM05 bit in the CMO register is 1 (XIN clock stops), if the XIN clock is
selected as the CPU clock when exiting wait mode, set the CMO06 bit to 1 (divide-by-8 mode) and the CM35 bit to
0.
However, if an externally generated clock is used as the XIN clock, do not set bits CM37 to CM36 to 11b (XIN
clock selected).

Set the PRCO bit in the PRCR register to 1 (write enabled) before rewriting the CM3 register.

CM30 bit (Wait Control Bit)

When the CM30 bit is set to 1 (MCU enters wait mode), the CPU clock stops (wait mode). Since the XIN clock,
XCIN clock, and the on-chip oscillator clock do not stop, the peripheral functions using these clocks continue
operating. To set the CM30 bit to 1, set the I flag to 0 (maskable interrupt disabled).

The MCU exits wait mode by a reset or peripheral function interrupt. When the MCU exits wait mode by a
peripheral function interrupt, it resumes executing the instruction immediately after the instruction to set the
CM30 bit to 1.

When the MCU enters wait mode with the WAIT instruction, make sure to set the I flag to 1 (maskable interrupt
enabled). With this setting, interrupt handling is performed by the CPU when the MCU exits wait mode.
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9.24  Oscillation Stop Detection Register (OCD)
Address 000Ch

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symboll — | — | — | — | OCD3 | OCD2 | OCD1 [ OCDO

After Reset 0 0 0 0 0 1 0 0

Bit | Symbol Bit Name Function R/W

b0 OCDO |Oscillation stop detection enable bit (6) [0: Oscillation stop detection function disabled (1) R/W
1: Oscillation stop detection function enabled

b1 OCD1 |Oscillation stop detection interrupt 0: Disabled (1) R/W

enable bit 1: Enabled

b2 OCD2 |On-chip oscillator clock select bit (3 [0: XIN clock selected (6) R/W
1: On-chip oscillator clock selected (2)

b3 OCD3 |Clock monitor bit (4 5) 0: XIN clock oscillates R
1: XIN clock stops

b4 — Reserved bits Setto 0. R/W

b5 —

b6 —

b7 —

Notes:

1. Set bits OCD1 to OCDO to 00b before the MCU enters stop mode or low-speed on-chip oscillator mode (XIN
clock stops).

2. When the OCD2 bit is set to 1 (on-chip oscillator clock selected), the CM14 bit is set to 0 (low-speed on-chip
oscillator on).

3. The OCD2 bit is automatically set to 1 (on-chip oscillator clock selected) when the XIN clock oscillation stop is
detected while bits OCD1 to OCDO are set to 11b. When the OCD3 bit is set to 1 (XIN clock stops), the OCD2 bit
remains unchanged even if 0 (XIN clock selected) is written to it.

4. The OCDB3 bit is enabled when the OCDO bit is set to 1 (oscillation stop detection function enabled).

The OCD3 bit remains 0 (XIN clock oscillates) when bits OCD1 to OCDO are set to 00b.

Refer to 9.7.1 How to Use Oscillation Stop Detection Function for the switching procedure when the XIN

clock re-oscillates after detecting an oscillation stop.

o o

Set the PRCO bit in the PRCR register to 1 (write enabled) before rewriting the OCD register.
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9.2.5 Voltage Detect Register 2 (VCA2)
Address 0034h
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| — | — [ — | — — | = — VCA20
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 VCA20 |Internal power low consumption 0: Low consumption disabled R/W
enable bit (1) 1: Low consumption enabled (2)
b1 — Reserved bits Setto 0. R/W
b2 —
b3 —
b4 —
b5 —
b6 —
b7 —
Notes:

1. Use the VCA20 bit only when the MCU enters wait mode. To set the VCA20 bit, follow the procedure shown in
Figure 10.7 Handling Procedure for Reducing Internal Power Consumption Using VCA20 Bit.
2. When the VCA20 bit is set to 1 (low consumption enabled), do not set the CM10 bit in the CM1 register to 1 (stop

mode).

Set the PRC3 bit in the PRCR register to 1 (write enabled) before rewriting the VCA2 register.
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9.2.6 Power-Off Mode Control Register 0 (POMCRO)
Address 0020h

Bit b7 b6 b5 b4 b3 b2 b1 bo
Symbol| POMO07 | POMO06 | POMO05 | POMO4 | POMO03 | POMO02 | POMO1 | POMOO
After Reset X 0 0 0 0 0 0 0
Initial write: Selection of the pin status in power-off mode and the exit methods
Bit Symbol Bit Name Function R/W
b0 POMO0O0 | Power-off mode select bit 0: Power-off 0 (all functions stop)
1: Power-off 1 (timer RE enabled)
b1 POMO1 | Reserved bits Setto 0.
b2 POMO2
b3 | POMO3 |\WKUPT input enable bit 0: Input disabled
1: Input enabled
b4 POMO04 | Reserved bits Setto 0. W
b5 POMO05
b6 POMO06
b7 POMO07
Second to fifth write: Entering power-off mode
Bit Function R/W
b7 to b0 Write 88h, 15h, 92h, and 25h successively. W
Read
Bit Symbol Bit Name Function R/W
b0 | POMOO |WKUPO source power-off exit flag 0: Undetected R
1: Detected
b1 POMO1 | \WKUP1 source power-off exit flag 0: Undetected R
1: Detected
b2 — Nothing is assigned. When read, the content is undefined. R
b3 —
b4 —
b5 —
b6 POMO06 | Timer RE source power-off exit flag | 0: Undetected R
1: Detected
b7 — Nothing is assigned. When read, the content is undefined. R
Notes:

1. Write to the POMCRO register five times successively to enter power-off mode.
2. Write 00h to the POMCRO register (address 0020h).
The power supply current may increase until 00h is written to this register.
Program example: MOV.B #00H, 0020H
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9.3 Standard Operating Mode

Table 9.2 lists the Clock Selection in Standard Operating Mode.

In standard operating mode, the CPU and peripheral function clocks are supplied to operate the CPU and the
peripheral functions. Power control is enabled by controlling the CPU clock frequency. The higher the CPU clock
frequency, the more processing power increases. The lower the CPU clock frequency, the more power
consumption decreases. If unnecessary oscillator circuits stop, power consumption is further reduced.

Before the clock sources for the CPU clock can be switched over, the new clock source needs to be oscillating and
stable. Allow sufficient wait time in a program until oscillation stabilizes before switching the clock.

Table 9.2 Clock Selection in Standard Operating Mode

Modes OCD Register CM1 Register CMO Register
0oCD2 CM17 | CM16 | CM14 | CM13 | CM0O7 | CMO6 | CMO5 | CM04 | CMO3

High-speed | No division 0 0 0 — 1 0 0 Oor1 — —
clock mode | Divide-by-2 0 0 1 — 1 0 0 Oor1 — —

Divide-by-4 0 1 0 — 1 0 0 Oor1 — —

Divide-by-8 0 — — — 1 0 1 Oor1 — —

Divide-by-16 0 1 1 — 1 0 0 Oor1 — —
Low-speed No division — 0 0 — — 1 0 — Oori 0
clock mode | Divide-by-2 — 0 1 — — 1 0 — Oor 0

Divide-by-4 — 1 0 — — 1 0 — Oori 0

Divide-by-8 — — — — — 1 1 — Oori 0

Divide-by-16 — 1 1 — — 1 0 — Oor1 0
Low-speed No division 1 0 0 0 — 0 0 — — —
on-chip Divide-by-2 1 0 1 0 — 0 0 — — —
oscillator Divide-by-4 1 1 0 0 — 0 0 - - —
mode —

Divide-by-8 1 — — 0 — 0 1 — — —

Divide-by-16 — 1 1 0 — 0 0 — — —

—: Indicates that either 0 or 1 can be set.
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9.3.1 High-Speed Clock Mode

The XIN clock divided by 1 (no division), 2, 4, 8, or 16 is used as the CPU clock. When the CM 14 bit is set to
0 (low-speed on-chip oscillator on), fOCO-S can be used for timer RA.

9.3.2 Low-Speed Clock Mode

The XCIN clock divided by 1 (no division), 2, 4, 8, or 16 is used as the CPU clock.

In this mode, low consumption operation is enabled by stopping the XIN clock, and by setting the FMR27 bit in
the FMR2 register to 1 (flash memory low-consumption-current read mode enabled).

To enter wait mode from low-speed clock mode, lower consumption current in wait mode is enabled by setting
the VCA20 bit in the VCA2 register to 1 (internal power low consumption enabled).

To reduce the power consumption, refer to 9.7 Reducing Power Consumption.

9.3.3 Low-Speed On-Chip Oscillator Mode

When the CM 14 bit in the CM1 register is set to 0 (low-speed on-chip oscillator on), the low-speed on-chip
oscillator is used as the on-chip oscillator clock. At this time, the on-chip oscillator clock divided by 1 (no
division), 2, 4, 8 or 16 is used as the CPU clock. The on-chip oscillator clock is also the clock source for the
peripheral function clocks.

In this mode, low consumption operation is enabled by stopping the XIN clock, and by setting the FMR27 bit in
the FMR2 register to 1 (flash memory low-consumption-current read mode enabled).

To enter wait mode from low-speed clock mode, current consumption in wait mode can be further reduced by
setting the VCA20 bit in the VCA2 register to 1 (internal power low consumption enabled).

To reduce the power consumption, refer to 9.7 Reducing Power Consumption.
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9.4 Wait Mode

Since the CPU clock stops in wait mode, CPU operation using the CPU clock and watchdog timer operation with
count source protection mode disabled are halted. However, the XIN clock, XCIN clock, and on-chip oscillator
clock do not stop, so peripheral functions using these clocks continue operating.

9.4.1 Peripheral Function Clock Stop Function
The peripheral function clock to stop in wait mode can be selected by setting bits CM01 and CMO02 in the CMO
register (peripheral function clock stop bits in wait mode). This controls power consumption according to
applications.

9.4.2 Entering Wait Mode

The MCU enters wait mode by executing the WAIT instruction or setting the CM30 bit in the CM3 register to 1
(MCU enters wait mode).

When the OCD?2 bit in the OCD register is set to 1 (on-chip oscillator selected as system clock), set the OCD1
bit in the OCD register to 0 (oscillation stop detection interrupt disabled) before executing the WAIT
instruction or setting the CM30 bit in the CM3 register to 1 (MCU enters wait mode).

If the MCU enters wait mode while the OCD1 bit is set to 1 (oscillation stop detection interrupt enabled),
current consumption is not reduced because the CPU clock does not stop.

9.4.3 Pin Status in Wait Mode

Each I/O port retains its states immediately before the MCU enters wait mode.
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9. Power Control

9.4.4

Exiting Wait Mode

The MCU exits wait mode by a reset or peripheral function interrupt. The peripheral function interrupts are
affected by bits CM01 and CMO2.

Table 9.3

Interrupts to Exit Wait Mode and Usage Conditions

Interrupt

CMO02 to CM01 = 00b

CMO02 to CM01 = 01b

CMO02 to CMO01 = 10b

CMO02 to CMO01 = 11b

Serial interface interrupt

Usable when operating
with an internal or
external clock.

Usable when operating
with fC or an external
clock.

Usable when operating
with an external clock.

Usable when operating
with an external clock.

Synchronous serial Usable in all modes. (Do not use.) (Do not use.) (Do not use.)
communication unit/

I2C bus interface interrupt

Key input interrupt Usable Usable Usable Usable

A/D conversion interrupt

(Do not use.)

(Do not use.)

(Do not use.)

(Do not use.)

Timer RA interrupt

Usable in all modes.

Usable if there is no filter
in event counter mode.
Usable by selecting
fOCO-S, fC, or f{C32 as
the count source.

Usable if there is no filter
in event counter mode.
Usable by selecting
fOCO-S as the count
source.

Usable if there is no filter
in event counter mode.
Usable by selecting
fOCO-S as the count
source.

Timer RB interrupt

Usable in all modes.

(Do not use.)

(Do not use.)

(Do not use.)

Timer RC interrupt

Usable in all modes.

(Do not use.)

(Do not use.)

(Do not use.)

Timer RD interrupt

Usable in all modes.

(Do not use.)

(Do not use.)

(Do not use.)

Timer RE interrupt

Usable in all modes.

Usable when operating
in real time clock mode.

Usable when operating
in real time clock mode.

Usable when operating
in real time clock mode.

Timer RG interrupt

Usable in all modes.

(Do not use.)

(Do not use.)

(Do not use.)

INT interrupt

Usable

Usable if there is no
filter.

Usable (INTO to INT7
can be used if there is
no filter.)

Usable (INTO to INT7
can be used if there is
no filter.)

Oscillation stop
detection interrupt

Usable

(Do not use.)

(Do not use.)

(Do not use.)

The following interrupts can be used to exit wait mode:

* When bits CM02 to CMOI1 are set to 00b (peripheral function clock does not stop in wait mode), peripheral
function interrupts other than A/D conversion interrupts.

* When bits CM02 to CMO1 are set to 01b (clocks f1 to £32 stop in wait mode), the interrupts of the peripheral
functions operating with external signals, the on-chip oscillator clock, or clocks fC1 to f32.

* When bits CMO02 to CMOI are set to 10b (clocks f1 to 32 and fC stop in wait mode), the interrupts of the
peripheral functions operating with external signals or the on-chip oscillator clock.

* When bits CMO02 to CMO1 are set to 11b (clocks f1 to 32, fC, and fC-LCD stop in wait mode), the same
applies when bits CM02 to CMO1 are set to 10b.

Table 9.3 lists Interrupts to Exit Wait Mode and Usage Conditions.
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Figure 9.2 shows the Time from Wait Mode to First Instruction Execution following Exit after CM30 Bit in

CM3 Register is Set to 1 (MCU Enters Wait Mode).

To use a peripheral function interrupt to exit wait mode, set up the following before setting the CM30 bit to 1.

(1) Set the I flag to 0 (maskable interrupt disabled)

(2) Set the interrupt priority level in bits ILVL2 to ILVLO in the interrupt control registers of the peripheral
function interrupts to be used for exiting wait mode. Set bits ILVL2 to ILVLO of the peripheral function
interrupts that are not to be used for exiting wait mode to 000b (interrupt disabled).

(3) Operate the peripheral function to be used for exiting wait mode.

When the MCU exits by a peripheral function interrupt, the time (number of cycles) between interrupt request
generation and interrupt routine execution is determined by the settings of the FMSTP bit in the FMRO register
and the VCA20 bit in the VCA2 register, as shown in Figure 9.2.

The clock set by bits CM35, CM36, and CM37 in the CM3 register is used as the CPU clock when the MCU
exits wait mode by a peripheral function interrupt. At this time, the CMO06 bit in the CMO register and bits
CM16 and CM17 in the CM1 register automatically change.

FMRO Register VCA2 Register . . . i
Internal Power Time until Time until
Stabilization Time Flash Memory CPU Clock Remarks
TO Activation (T1 Supply (T2
FMSTP Bit VCA20 Bit (1o ctivation (T1) upely (T2)
0
(internal power 0 ps
low consumption disabled) Period of system clock .
(flash memory x 1 cycle + 60 ps Perloxd gfcc):lglgsd(’(:k
operates) 1 (max.) The total of TO to
(internal power 100 ps (max.) T2 is the time
low consumption enabled) from wait mode to
first instruction
) 0 execution
| (internal power 0ps following exit.
low consumption disabled .
(flash memory Period gf1syé;tcekren clock Same as above
stops) 1
(internal power 100 ps (max.)
low consumption enabled)
» T0 . T L T2 R
Wai Internal power Flash memory CPU clock
ait mode I -
stabilization time activation sequence restart sequence
A 100 ps (max.)
Interrupt request generation
Figure 9.2 Time from Wait Mode to First Instruction Execution following Exit after CM30 Bit in

CM3 Register is Set to 1 (MCU Enters Wait Mode)
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Figure 9.3 shows the Time from Wait Mode to Interrupt Routine Execution after WAIT instruction is Executed.
To use a peripheral function interrupt to exit wait mode, set up the following before executing the WAIT
instruction.

(1) Set the interrupt priority level in bits ILVL2 to ILVLO of the peripheral function interrupts to be used for
exiting stop mode. Set bits ILVL2 to ILVLO of the peripheral function interrupts that are not to be used for
exiting stop mode to 000b (interrupt disabled).

(2) SetthelIflagto 1.

(3) Operate the peripheral function to be used for exiting stop mode.

When the MCU exits by a peripheral function interrupt, the time (number of cycles) between interrupt request
generation and interrupt routine execution is determined by the settings of the FMSTP bit in the FMRO register
and the VCA20 bit in the VCA2 register, as shown in Figure 9.3.

The clock set by bits CM35, CM36, and CM37 in the CM3 register is used as the CPU clock when the MCU
exits wait mode by a peripheral function interrupt. At this time, the CMO06 bit in the CMO register and bits

9. Power Control

CM16 and CM17 in the CM1 register automatically change.

FMRO Register

VCAZ2 Register

Internal Power Time until Time until Time for
Stabilization Time Flash Memory CPU Clock Interrupt Remarks
TO Activation (T1 Supply (T2 S T3
FMSTP Bit VCA20 Bit (To) ctivation (T1) upply (12) equence (T3)
0
(internal power Opus
0 low consumption disabled) Period of system clock . .
Period of CPU clock | Period of CPU clock
(flash memory x 1 cycle + 60 us
operates) ] (max.) x 2 cycles x 20 cycles
(internal power 100 ps (max.) The total of TO to T3 is
low consumption enabled) the time from wait mode
until an interrupt routine
. 0 is executed.
(internal power 0 pus
1 low consumption disabled )
(flash memory Period gf1s¥:§tcelgn clack Same as above Same as above
stops) 1
(internal power 100 ps (max.)
low consumption enabled)
P T0 o T1 P T2 P T3 R
. Internal power Flash memory CPU clock
Wait mode e - Interrupt sequence
stabilization time activation sequence restart sequence
A 100 ps (max.)
Interrupt request generation
Figure 9.3 Time from Wait Mode to Interrupt Routine Execution after WAIT instruction is

Executed
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9.5 Stop Mode

All oscillator circuits except fOCO-WDT stop in stop mode. Since the CPU clock and the peripheral function clock
stop, CPU operation and peripheral function operation using these clocks are halted. If the voltage applied to the
VCC pin is VRAM or more, the content of internal RAM is retained.

The peripheral functions clocked by external signals continue operating.

Table 9.4 lists Interrupts to Exit Stop Mode and Usage Conditions.

Table 9.4 Interrupts to Exit Stop Mode and Usage Conditions

Interrupt Usage Conditions
Key input interrupt Usable
INTO to INT7 interrupt Usable if there is no filter.
Timer RA interrupt Usable if there is no filter when an external pulse is counted in event counter mode.
Serial interface interrupt When an external clock is selected.

9.5.1 Entering Stop Mode

The MCU enters stop mode when the CM10 bit in the CM1 register is set to 1 (all clocks stop). At the same

time, the CMO06 bit in the CMO register is set to 1 (divide-by-8 mode).

To use stop mode, set the following before the MCU enters stop mode:

* Bits OCD1 to OCDO in the OCD register = 00b

* CM35 bit in CM3 register = 0 (settings of CMO06 bit in CMO register and bits CM16 and CM17 in CM1
register enabled)

9.5.2  Pin Status in Stop Mode

Each I/0O port retains its state before the MCU enters stop mode.
However, when the CM 13 bit in the CM1 register is set to 1 (XIN-XOUT pin), the XOUT (P12_0) pin is held
high.
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9.5.3 Exiting Stop Mode

The MCU exits stop mode by a reset or peripheral function interrupt.

Figure 9.4 shows the Time from Stop Mode to Interrupt Routine Execution.

To use a peripheral function interrupt to exit stop mode, set up the following before setting the CM10 bit to 1.

(1) Set the interrupt priority level in bits ILVL2 to ILVLO of the peripheral function interrupts to be used for
exiting stop mode. Set bits ILVL2 to ILVLO of the peripheral function interrupts that are not to be used for
exiting stop mode to 000b (interrupt disabled).

(2) SettheIflagto 1.

(3) Operate the peripheral function to be used for exiting stop mode.
When the MCU exits stop mode by a peripheral function interrupt, the interrupt sequence is executed when
an interrupt request is generated and the CPU clock supply starts.

The clock used immediately before stop mode divided by 8 is used as the CPU clock when the MCU exits stop
mode by a peripheral function interrupt. To enter stop mode, set the CM35 bit in the CM3 register to 0 (settings
of CMO6 bit in CMO register and bits CM16 and CM17 in CM1 register enabled).

FMRO Register

Internal Power Time until Time until Time for
S . Flash Memory CPU Clock Interrupt Remarks
Stabilization Time (T0) | pctivation (T2) Supply (T3) Sequence (T4)
FMSTP Bit
0 Period of system clock | Period of CPU clock | Period of CPU clock

100 ps (max.) x 1 cycle + 60 us (max.) x 2 cycles x 20 cycles The total of TO to T4 is

the time from wait mode
until an interrupt routine

(flash memory operates)

(flash men110ry stops) 100 ps (max.) Period gffas/tcelén clock Same as above Same as above | is executed.
P TO P T1 | T2 P T3 P T4 -
Oscillation time of CPU clock
Stop mode Intelljnal'powler source used immediately Flagh memory CPU clock Interrupt sequence
stabilization time before stop mode activation sequence restart sequence

A 100 ps (max.)
Interrupt request generation

Figure 9.4 Time from Stop Mode to Interrupt Routine Execution
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9.6 Power-Off Mode

All functions stop in power-off mode. However, the low-speed clock and timer RE functions can be set to operate
or stop by means of register settings. The least power is consumed in this mode.

9.6.1 Pin Handling in Power-Off Mode

Figure 9.5 shows Pin Handling in Power-Off Mode. To use this mode, hardware reset input is required. For
details of hardware resets, refer to 5.2 Hardware Reset.

9.6.2 Entering Power-Off Mode

Table 9.5 lists the register settings in power-off mode.

The pin status in power-off mode and the method of exiting are selected by the initial write to the POMCRO

register. When 88h, 15h, 92h, and 25h are then written successively, the MCU enters power-off mode.

* Power-off 0
When the POMOO bit is set to 0 (power-off 0) by the initial write, all functions stop once the MCU enters
power-off mode.

* Power-off 1
When the POMOO bit is set to 1 (power-off 1) by the initial write, all functions except the low-speed clock and
timer RE stop once the MCU enters power-off mode. The timer RE interrupt can be used to exit the mode
when power-off 1 is selected.

An access to another register during the write to the POMCRO register does not affect entering the mode.

9.6.3 Pin Status in Power-Off Mode

Table 9.6 lists the Pin Status in Power-Off Mode. When the MCU enters power-off mode, the contents of RAM
and registers are not retained. Save the data needs to be retained to the data flash before entering power-off

mode.
(1) When power-off mode is used (2) When power-off mode is not used
Always pull up WKUPO. Connect WKUPO to VSS.

Pull up WKUP1 when selected as the exit source.
Input a low-level signal to exit the mode.

? MCU 4% MCU
VCC

VCC

RESET RESET

;;' za

Input a hardware reset as reset input.
For details of resets, refer to 5.2 Hardware Reset.

Input a hardware reset as reset input.

Figure 9.5 Pin Handling in Power-Off Mode

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS
Page 139 of 802



R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

9.6.4 Exiting Power-Off Mode

To exit power-off mode, input a low signal pulse to the RESET, WKUPO, or WKUPI1 pin or use the timer RE
interrupt (power-off 1 is selected). The timer RE interrupt enabled in the TREC2 register can be used to exit the
mode.

After exiting power-off mode, the operation is the same as a normal reset sequence.

When power-off mode is exited, the exit source can be identified by reading the flags in the SDCRO register.
The values of these flags are undefined after power-on and set to 0 by writing to the SDCRO register. If multiple
exit sources coincide, multiple flags are set.

Figure 9.6 show the Time from Power-Off Mode to Reset Vector Address Read Execution.

Table 9.5 Entering Power-Off Mode and Exit Methods

Entering Power-Off Mode Status Exit Method

successively.

Write the pin state and the exit All functions stop when the SDC00 bitis | RESET input, WKUPO input, or
method to the POMCRO register (:2) | et to 0 (power-off 0) by the initial write. | WKUPT input

in power-off mode. ) — . .
Then, write 88h,15h, 92h, and 25h Functions other the low-speed clock and | RESET input, timer RE interrupt,

timer RE stop when the SDCO00 bit is set to | WKUPO input, or WKUP1 input
1 (power-off 1) by the initial write.

Notes:

1.

To use WKUP1 to exit power-off mode, set the POMO3 bit to 1 (input enabled) by the initial write to the
POMCRQO register. The WKUP1 pin is not available in the R8C/L35A, R8C/L35B, R8C/L36A, and R8C/L36B
Groups.

To use timer RE to exit power-off mode, enable the timer RE interrupt in registers TREIC and TRECR2, then
set the POMOO bit in the POMCRO register to 1 (timer RE enabled). When all interrupts are disabled by the
TRECR2 register, the low-speed clock and timer RE functions operate, but timer RE cannot be used to exit
power-off mode.

Table 9.6 Pin Status in Power-Off Mode

Pin Name Status

Ports PO to P7 The states of registers LSEO to LSE7 before entering power-off mode are retained. When

LCD ports are selected by these registers, low-level output. When ports are selected, the
pins are placed in the high-impedance state.

Ports 10 to P13 High impedance
WKUPO WKUPQ input
XCIN, XCOUT Oscillation is off (high impedance) at power-off 0, and oscillation is on at power-off 1.
VL1 to VL4 High impedance
Internal Power Internal Reset Time (T1) Time until Idling Time (T3) Remarks
Stabilization Time (TO) Flash Memory Activation (T2) 9
The total of TO to T3 is
Max. 2 ms 64 us Max. 1,424 us 224 us the time from power-off mode
: (fOCO-S clock x 8 cycles) CPU clock x 108 to 178 cycles | CPU clock x 28 cycles | until a reset vector address is
read.
» T0 P T1 ol T2 ol T3 N
Power-off mode Intgr.nallpowler Internal reset time Flagh memory Idling time
stabilization time activation sequence

A Power-off exit source generation

Note:
1. If the low-level input width of the RESET, WKUPO, or WKUP1 pin exceeds the internal power stabilization time and internal reset time
(TO + T1), the excess is added to the time until a reset vector address is read. (The low-level input width of the RESET, WKUPO, or
WKUP1 pin requires 10 us or more).

Figure 9.6 Time from Power-Off Mode to Reset Vector Address Read Execution
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9.7 Reducing Power Consumption

This section describes key points and processing methods for reducing power consumption. They should be
referred to when designing a system or creating a program.

9.7.1 Ports

Even after the MCU enters wait mode or stop mode, the states of the I/O ports are retained. Current flows into
the output ports in the active state, and shoot-through current flows into the input ports in the high-impedance
state. Unnecessary ports should be set to output. When setting them to input, fix to a stable electric potential
before the MCU enters wait mode or stop mode.

9.7.2 Clocks

Power consumption generally depends on the number of the operating clocks and their frequencies. The fewer
the number of operating clocks or the lower their frequencies, the more power consumption decreases.
Unnecessary clocks should be stopped accordingly.

Stopping the low-speed on-chip oscillator oscillation: CM 14 bit in CM1 register

9.7.3 Wait Mode, Stop Mode, and Power-Off Mode

Power consumption can be reduced in wait mode, stop mode, and power-off mode.

9.7.4  Stopping Peripheral Function Clocks

When peripheral function clocks are not necessary in wait mode, set bits CMO01 and CMO02 bit in the CMO
register to stop the clock.

9.7.5 Timers

When timer RA is not used, set the TCKCUT bit in the TRAMR register to 1 (count source cutoff).

When timer RB is not used, set the TCKCUT bit in the TRBMR register to 1 (count source cutoff).

When timer RC is not used, set the MSTTRC bit in the MSTCR register to 1 (standby).

When timer RD is not used, set bits TCK2 to TCKO in the TRDCRi (i = 0 to 1) register to 000b (f1) and the
MSTTRD bit in the MSTCR register to 1 (standby).

When timer RG is not used, set the MSTTRG bit in the MSTCR register to 1 (standby).
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9.7.6 A/D Converter

When the A/D converter is not used, power consumption can be reduced by setting the ADSTBY bit in the
ADCONT register to 0 (A/D operation stops (standby)) to shut off any analog circuit current flow.

9.7.7  Clock Synchronous Serial Interface
When the SSU or 12C bus is not used, set the MSTIIC bit in the MSTCR register to 1 (standby).

9.7.8  Reducing Internal Power Consumption

When the MCU enters wait mode using low-speed clock mode or low-speed on-chip oscillator mode, internal
power consumption can be reduced by using the VCA20 bit in the VCA?2 register. Figure 9.7 shows the
Handling Procedure for Reducing Internal Power Consumption Using VCA20 Bit. To enable reduced internal
power consumption by the VCA20 bit, follow this procedure.

Exit wait mode by interrupt

(Note 1)
Procedure for enabling reduced internal . .
power consumption using the VCA20 bit In the interrupt routine
Enter low-speed clock mode or VCA20 «- 0
Step (1 h } Step (5
P(1) low-speed on-chip oscillator mode P (®) (internal power low consumption disabled) @
Step (2) Stop the XIN clock Step (6) Start the XIN clock
¢ ¢ If it is necessary to start
VCA20 « 1 . ) - . the high-speed clock during
Step (3) (internal power low consumption enabled) @9 Step (7)| (Wait until the XIN clock oscillation stabilizes) the interrupt routine, execute
steps (6) and (7) in the
¢ ¢ routine.
tep nter wait mode tep nter high-speed clock mode
Step (4) E i de ) Step (8) E high d clock mod
A
VCA20 < 0 Interrupt handling
Step (5) (internal power low consumption disabled) @ ¢
¢ Step (1) Enter low-speed clock mode or
Step (6) Start the XIN clock P low-speed on-chip oscillator mode
¢ ¢ If the high-speed clock starts
Step (2) Stop the XIN clock during the interrupt routine,
Step (7)| (Wait until the XIN clock oscillation stabilizes) execute steps (1) to (3) at
¢ the end of the routine.
¢ Step (3) VCA20 « 1
Step (8) Enter high-speed clock mode P (internal power low consumption enabled) -3
( Interrupt handling completed )
Notes:

1. Execute this routine to handle all interrupts generated in wait mode.
However, this does not apply if it is not necessary to start the high-speed clock during the interrupt routine.
2. Do not set the VCA20 bit to 0 with the instruction immediately after setting the VCA20 bit to 1. Also, do not do the opposite.
3. When the VCA20 bit is set to 1, do not set the CM10 bit to 1 (stop mode).
4. When the MCU enters wait mode, follow 9.4 Wait Mode.

VCA20: Bit in VCA2 register

Figure 9.7 Handling Procedure for Reducing Internal Power Consumption Using VCA20 Bit

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS
Page 142 of 802



R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 9. Power Control

9.7.9  Stopping Flash Memory

In low-speed on-chip oscillator mode and low-speed clock mode, power consumption can be further reduced by
stopping the flash memory using the FMSTP bit in the FMRO register.

Access to the flash memory is disabled by setting the FMSTP bit to 1 (flash memory stops). The FMSTP bit
must be written to by a program transferred to RAM.

When the MUC enters stop mode or wait mode while CPU rewrite mode is disabled, the power for the flash
memory is automatically turned off. It is turned back on again after the MCU exit stop mode or wait mode. This
eliminates the need to set the FMRO register.

Figure 9.8 shows the Handling Procedure Example for Reducing Power Consumption Using FMSTP Bit.

FMSTP bit setting program v
¢ After writing 0 to the FMRO1 bit,
Transfer the FMSTP bit setting program to RAM write 1 (CPU rewrite mode enabled)
A 4
Write 1 to the FMSTP bit (flash memory stops.
A low power consumption state) ()
Jump to the FMSTP bit setting program ¢
(The subsequent processing is executed by
the program in the RAM) Enter low-speed clock mode or
low-speed on-chip oscillator mode

v

Stop the XIN clock

!

Process in low-speed clock mode or
low-speed on-chip oscillator mode

v

Switch the clock source for the CPU clock @

v

Write 0 to the FMSTP bit
(flash memory operates)

v

Write 0 to the FMRO1 bit
(CPU rewrite mode disabled)

Notes: ¢

1. After setting the FMRO1 bit to 1 (CPU rewrite mode enabled), . . L "
) Wait until the flash memory circuit stabilizes
set the FMSTP bit to 1 (flash memory stops). (60 us) @
2. Before switching the CPU clock source, make sure the designated H
clock is stable.
3. Insert a wait time of 60 us by a program.

Do not access the flash memory during this wait time. Jump to the specified address in the flash memory

v

FMRO1, FMSTP: Bits in FMRO register

Figure 9.8 Handling Procedure Example for Reducing Power Consumption Using FMSTP Bit
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9.7.10 Low-Current-Consumption Read Mode

In low-speed clock mode and low-speed on-chip oscillator mode, the current consumption when reading the

flash memory can be reduced by setting the FMR27 bit in the FMR2 register to 1 (enabled).
Figure 9.9 shows the Handling Procedure Example of Low-Current-Consumption Read Mode.

Step (1)

Step (2)

Step (3)

Step (4)

Step (5)

Step (6)

Step (7)

Step (8)

Notes:

FMR27: Bit in FMR2 register

Handling procedure for enabling
low-current-consumption read mode
by the FMR27 bit

v

Enter low-speed clock mode or
low-speed on-chip oscillator mode

v

Stop the XIN clock

y

FMR27 « 1
(low-current-consumption read mode enabled) ()

Y

Enter low-current-consumption read mode @

A

FMR27 «— 0
(low-current-consumption read mode disabled)

v

Start the XIN clock

v

(Wait until the XIN clock oscillation stabilizes)

v

Enter high-speed clock mode

1. To set the FMR27 bit to 1, first write 0 and then write 1 immediately.
After writing 0, do not generate an interrupt before writing 1.
2. In low-current-consumption read mode, set the FMRO1 bit in the FMRO register to 0 (CPU rewrite mode disabled).

Figure 9.9 Handling Procedure Example of Low-Current-Consumption Read Mode
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9.8 Notes on Power Control

9.8.1 Stop Mode

To enter stop mode, set the FMRO1 bit in the FMRO register to 0 (CPU rewrite mode disabled) and then the
CMI10 bit in the CM1 register to 1 (stop mode). An instruction queue pre-reads 4 bytes from the instruction
which sets the CM 10 bit to 1 (stop mode) and the program stops.

Insert at least four NOP instructions following the JMP.B instruction after the instruction which sets the CM10
bit to 1.

* Program example to enter stop mode
BCLR 1, FMRO; CPU rewrite mode disabled
BSET 0, PRCR; Protect disabled
FSET [; Enable interrupt
BSET 0, CM1; Stop mode
JMPB LABEL_001
LABEL_001:

NOP
NOP
NOP
NOP

9.8.2 Wait Mode

To enter wait mode by setting the CM30 bit to 1, set the FMRO1 bit in the FMRO register to 0 (CPU rewrite
mode disabled) before setting the CM30 bit to 1.

To enter wait mode with the WAIT instruction, set the FMRO1 bit in the FMRO register to 0 (CPU rewrite mode
disabled) and then execute the WAIT instruction. An instruction queue pre-reads 4 bytes from the WAIT
instruction and the program stops. Insert at least four NOP instructions after the WAIT instruction.

* Program example to execute the WAIT instruction
BCLR 1, FMRO; CPU rewrite mode disabled
FSET [; Enable interrupt
WAIT; Wait mode
NOP
NOP
NOP
NOP
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9.8.3 Power-Off Mode

To enter power-off mode, set the FMROI bit in the FMRO register to 0 (CPU rewrite mode disabled) and then
access the POMCRO register. A period of a few microseconds is required between accessing the POMCRO
register and entering power-off mode. As the CPU continues to operate during this period, insert the NOP and
the WAIT instructions to stop the program.

* Program example to enter power-off mode (when timer RE and the low-speed clock is enabled)
BCLR 1, FMRO; CPU rewrite mode disabled
MOV. B #08H, POMCRO; Select power-off 0 and WKUP1 input enabled
MOV. B #88H, POMCRO); Fixed value
MOV. B #15H, POMCRO; Fixed value
MOV. B #92H, POMCRO; Fixed value
MOV. B #25H, POMCRO; Fixed value
NOP;
NOP;
NOP;
NOP; Enter power-off mode
WAIT; Wait mode

The operation after power-off mode is exited is the same as a normal reset sequence. When power-off mode is
exited immediately after the MCU enters the mode, therefore, power consumption cannot be reduced because
of the reset sequence and the program operation after a reset. Evaluate the interval between entering and exiting
power-off mode fully at the system level.

9.8.4 Reducing Current

Write 00h to the POMCRO register (address 0020h).
The power supply current may increase until O0h is written to this register.
Program example: MOV.B #00H, 0020H
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10. Protection

The protection function protects important registers from being easily overwritten if a program runs out of control.
The registers protected by the PRCR register are as follows:

* Registers protected by PRCO bit: Registers CM0, CM1, CM3, and OCD

* Registers protected by PRC1 bit: Registers PM0O and PM 1

* Registers protected by PRC3 bit: Registers OCVREFCR, VCA2, and VW2C

10.1 Register

10.1.1 Protect Register (PRCR)
Address 000Ah

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | — | — | — | — PRC3 — PRC1 PRCO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 PRCO |Protect bit 0 Enables writing to registers CM0, CM1, CM3, and OCD R/W

0: Write disabled
1: Write enabled
b1 PRC1 |Protect bit 1 Enables writing to registers PM0O and PM1. R/W
0: Write disabled
1: Write enabled
b2 — Reserved bit Setto 0. R/W
b3 PRC3 |Protect bit 3 Enables writing to registers OCVREFCR, VCA2, and VW2C. | R/W
0: Write disabled
1: Write enabled

b4 — Reserved bits Setto 0. R/W
b5 —

b6 —

b7 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
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11. Interrupts

Note

The description offered in this chapter is based on the R8C/L3AA Group and the R8C/L3AB Group.
For other groups, refer to 1.1.2 Differences between Groups.

11.1  Introduction

11.1.1  Types of Interrupts
Figure 11.1 shows the Types of Interrupts.

Undefined instruction (UND instruction)
Overflow (INTO instruction)

BRK instruction

INT instruction

 Software
(non-maskable interrupts)

Interrupts < Watchdog timer

Oscillation stop detection

Special ————— < Single step @
(non-maskable interrupts) | Address break @
~ Hardware ——

Address match

Peripheral function
(maskable interrupts)

Notes:
1. A peripheral function interrupt is generated by a peripheral function in the MCU.
2. Do not use these interrupts. These are provided exclusively for use by development tools.

Figure 11.1 Types of Interrupts

* Maskable interrupts: These interrupts are enabled or disabled by the interrupt enable flag (I flag).
The interrupt priority can be changed based on the interrupt priority level.

* Non-maskable interrupts: ~ These interrupts are not enabled or disabled by the interrupt enable flag (I flag).
The interrupt priority cannot be changed based on the interrupt priority level.
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11.1.2 Software Interrupts

A software interrupt is generated when an instruction is executed. Software interrupts are non-maskable.

11.1.2.1 Undefined Instruction Interrupt

An undefined instruction interrupt is generated when the UND instruction is executed.

11.1.2.2 Overflow Interrupt

An overflow interrupt is generated when the O flag is set to 1 (arithmetic operation overflow) and the INTO
instruction is executed. Instructions that set the O flag are as follows:
ABS, ADC, ADCF, ADD, CMP, DIV, DIVU, DIVX, NEG, RMPA, SBB, SHA, and SUB.

11.1.2.3 BRK Interrupt

A BRK interrupt is generated when the BRK instruction is executed.

11.1.2.4 INT Instruction Interrupt

An INT instruction interrupt is generated when the INT instruction is executed. Software interrupt numbers 0 to
63 can be specified with the INT instruction. Because software interrupt numbers are assigned to peripheral
function interrupts, the same interrupt routine as for peripheral function interrupts can be executed by executing
the INT instruction.

For software interrupt numbers 0 to 31, the U flag is saved on the stack during instruction execution and the U
flag is set to O (ISP selected) before the interrupt sequence is executed. The U flag is restored from the stack
when returning from the interrupt routine. For software interrupt numbers 32 to 63, the U flag does not change
state during instruction execution, and the selected SP is used.
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11.1.3 Special Interrupts

Special interrupts are non-maskable.

11.1.3.1 Watchdog Timer Interrupt
A watchdog timer interrupt is generated by the watchdog timer. For details, refer to 14. Watchdog Timer.

11.1.3.2 Oscillation Stop Detection Interrupt

An oscillation stop detection interrupt is generated by the oscillation stop detection function. For details of the
oscillation stop detection function, refer to 8. Clock Generation Circuit.

11.1.3.3 Single-Step Interrupt, Address Break Interrupt

Do not use these interrupts. They are provided exclusively for use by development tools.

11.1.3.4 Address Match Interrupt

An address match interrupt is generated immediately before executing an instruction that is stored at an address
indicated by registers RMADO to RMADI if the AIEROO bit in the AIERO register or AIER10 bit in the AIER1
register is set to 1 (address match interrupt enabled).

For details of the address match interrupt, refer to 11.6 Address Match Interrupt.

11.1.4 Peripheral Function Interrupts

A peripheral function interrupt is generated by a peripheral function in the MCU. Peripheral function interrupts
are maskable. Refer to Table 11.2 Relocatable Vector Tables for sources of the corresponding peripheral
function interrupt. For details of peripheral functions, refer to the descriptions of individual peripheral
functions.
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11.1.5 Interrupts and Interrupt Vectors

There are 4 bytes in each vector. Set the starting address of an interrupt routine in each interrupt vector. When
an interrupt request is acknowledged, the CPU branches to the address set in the corresponding interrupt vector.
Figure 11.2 shows an Interrupt Vector.

MSB LSB

Vector address (L) Low-order address

Middle-order address

0000 High-order address

Vector address (H)

0000 0000

Figure 11.2  Interrupt Vector
11.1.5.1 Fixed Vector Tables

The fixed vector tables are allocated addresses OFFDCh to OFFFFh.
Table 11.1 lists the Fixed Vector Tables. The vector addresses (H) of fixed vectors are used by the ID code
check function. For details, refer to 33.3 Functions to Prevent Flash Memory from being Rewritten.

Table 11.1 Fixed Vector Tables

Vector Addresses
Address (L) to (H)
OFFDCh to OFFDFh

Interrupt Source Remarks Reference

R8C/Tiny Series
Software Manual

Undefined instruction Interrupt with

UND instruction
Interrupt with

INTO instruction

If the content of address
OFFE7h is FFh, program
execution starts from the
address shown by the
vector in the relocatable
vector table.

Overflow OFFEOh to OFFE3h

BRK instruction OFFE4h to OFFE7h

OFFE8h to OFFEBh
OFFECh to OFFEFh
OFFFOh to OFFF3h

Address match 11.6 Address Match Interrupt

Single step (1)
Watchdog timer,
Oscillation stop detection

14. Watchdog Timer,
8. Clock Generation Circuit

Address break (1)

O0FFF4h to OFFF7h

(Reserved) OFFF8h to OFFFBh
Reset OFFFCh to OFFFFh 5. Resets
Note:

1. Do not use these interrupts. They are provided exclusively for use by development tools.
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11.1.5.2 Relocatable Vector Tables

The relocatable vector tables occupy 256 bytes beginning from the starting address set in the INTB register.
Table 11.2 lists the Relocatable Vector Tables.

Table 11.2 Relocatable Vector Tables
Software | Interrupt
Interrupt Source A dc;/rzztsozljc:grzzz(:::s(: H) Interrupt Coqtrc?l Reference
Number Register
BRK instruction () +0 to +3 (0000h to 0003h) 0 — R8C/Tiny Series
Software Manual
Flash memory ready +4 to +7 (0004h to 0007h) 1 FMRDYIC | 33. Flash Memory
(Reserved) 2 — —
INT7 +12 to +15 (000Ch to 000Fh) 3 INT7IC 11.4 INT Interrupt
INT6 +16 to +19 (0010h to 0013h) 4 INT6IC 11.4 INT Interrupt
INT5 +20 to +23 (0014h to 0017h) 5 INT5IC 11.4 INT Interrupt
INTZ +24 to +27 (0018h to 001Bh) 6 INT4IC 11.4 INT Interrupt
Timer RC +28 to +31 (001Ch to 001Fh) 7 TRCIC 19. Timer RC
Timer RDO +32 to +35 (0020h to 0023h) 8 TRDOIC 20. Timer RD
Timer RD1 +36 to +39 (0024h to 0027h) 9 TRD1IC
Timer RE +40 to +43 (0028h to 002Bh) 10 TREIC 21. Timer RE
UART?2 transmit/NACK2 +44 to +47 (002Ch to 002Fh) 11 S2TIC 24. Serial Interface (UART2)
UART2 receive/ACK2 +48 to +51 (0030h to 0033h) 12 S2RIC
Key input +52 to +55 (0034h to 0037h) 13 KUPIC 11.5 Key Input Interrupt
A/D conversion +56 to +59 (0038h to 003Bh) 14 ADIC 29. A/D Converter
Synchronous serial +60 to +63 (003Ch to 003Fh) 15 SSUIC/ICIC | 26. Synchronous Serial
communication unit/ Communication Unit (SSU),
I2C bus interface (2) 27. 12C bus Interface
(Reserved) 16 — —
UARTO transmit +68 to +71 (0044h to 0047h) 17 SOTIC 23. Serial Interface (UARTI (i =
UARTO receive +72 to +75 (0048h to 004Bh) 18 SORIC 0or1))
UART1 transmit +76 to +79 (004Ch to 004Fh) 19 S1TIC
UART1 receive +80 to +83 (0050h to 0053h) 20 S1RIC
INT2 +84 to +87 (0054h to 0057h) 21 INT2IC 11.4 INT Interrupt
Timer RA +88 to +91 (0058h to 005Bh) 22 TRAIC 17. Timer RA
(Reserved) 23 — —
Timer RB +96 to +99 (0060h to 0063h) 24 TRBIC 18. Timer RB
INTT +100 to +103 (0064h to 0067h) 25 INT1IC 11.4 INT Interrupt
INT3 +104 to +107 (0068h to 006Bh) |26 INT3IC
(Reserved) 27 — _
(Reserved) 28 — —
iNTO +116 to +119 (0074h to 0077h) |29 INTOIC 11.4 INT Interrupt
UART2 bus collision detection | +120 to +123 (0078h to 007Bh) |30 U2BCNIC 24. Serial Interface (UART2)
(Reserved) 31 — —
Software (3) +128 to +131 (0080h to 0083h) to |32t0 41 |— R8C/Tiny Series
+164 to +167 (00A4h to 00A7h) Software Manual
(Reserved) 42 — —
Timer RG +172 to +175 (00ACh to 00AFh) |43 TRGIC 22. Timer RG
(Reserved) 441055 |— —
Software ) +224 to +227 (00EOh to 00E3h) to |56 to 63 | — R8C/Tiny Series
+252 to +255 (00FCh to 00FFh) Software Manual
Notes:

1. These addresses are relative to those in the INTB register.

2. Selectable by the IICSEL bit in the SSUIICSR register.
3. These interrupts are not disabled by the | flag.

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS
Page 152 of 802




R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8G/L36B Group, R8C/L38B Group, R8C/L3AB Group 11. Interrupts

11.2 Registers

11.2.1 Interrupt Control Register
(TREIC, S2TIC, S2RIC, KUPIC, ADIC, SOTIC, SORIC, S1TIC, S1RIC, TRAIC,
TRBIC, U2BCNIC)
Address 004Ah (TREIC), 004Bh (S2TIC), 004Ch (S2RIC), 004Dh (KUPIC),

004Eh (ADIC), 0051h (SOTIC), 0052h (SORIC), 0053h (S1TIC),
0054h (STRIC), 0056h (TRAIC), 0058h (TRBIC), 005Eh (U2BCNIC)

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| — | — | — | — | IR | ILVL2 | ILVLA1 | ILVLO

After Reset X X X X X 0 0 0

Bit Symbol Bit Name Function R/W

b0 ILVLO [Interrupt priority level select bit b2 b1 b0 ] ] R/W

b VL 0 0 0: Level O (interrupt disabled) RIW
00 1: Level 1

b2 VL2 010:Level 2 RIW
011:Level 3
100: Level 4
101:Level 5
110:Level 6
111:Level 7

b3 IR Interrupt request bit 0: No interrupt requested R/W
1: Interrupt requested (1)

b4 — Nothing is assigned. If necessary, set to 0. When read, the content is undefined. —

b5 —

b6 —

b7 —

Note:

1. Only 0 can be written to the IR bit. Do not write 1 to this bit.

Rewrite the interrupt control register when an interrupt request corresponding to the register is not generated.
Refer to 11.8.5 Rewriting Interrupt Control Register.
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11.2.2 Interrupt Control Register
(FMRDYIC, TRCIC, TRDOIC, TRD1IC, SSUIC/IICIC, TRGIC)

Address 0041h (FMRDYIC), 0047h (TRCIC), 0048h (TRDOIC), 0049h (TRD1IC),
004Fh (SSUIC/ICIC (1)), 006Bh (TRGIC)

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| — | — | — | — | IR | ILVL2 | ILVLA | ILVLO

After Reset X X X X X 0 0 0

Bit Symbol Bit Name Function R/W

b0 ILVLO [Interrupt priority level select bit b2 b1 b0 . ) R/W
0 0 0: Level 0 (interrupt disabled)

b1 ILVLA 001 Level 1 R/W

b2 | VL2 010: Level 2 RIW
011:Level 3
100: Level 4
101:Level 5
110: Level 6
111:Level 7

b3 IR Interrupt request bit 0: No interrupt requested R
1: Interrupt requested

b4 — Nothing is assigned. If necessary, set to 0. When read, the content is undefined. —

b5 —

b6 —

b7 —

Note:

1. Selectable by the IICSEL bit in the SSUIICSR register.

Rewrite the interrupt control register when an interrupt request corresponding to the register is not generated.
Refer to 11.8.5 Rewriting Interrupt Control Register.
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11

.2.3 INTi Interrupt Control Register (INTiIC) (i = 0 to 7)

Address 0043h (INT7IC), 0044h (INT6IC), 0045h (INT5IC), 0046h (INT4IC),
0055h (INT2IC), 0059h (INT1IC), 005Ah (INT3IC), 005Dh (INTOIC)

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| — | — | — | POL | IR | ILVL2 | ILVL1 | ILVLO
After Reset X X 0 0 X 0 0 0
Bit Symbol Bit Name Function R/W
b0 ILVLO [Interrupt priority level select bit b2 b1 b0 . ) R/W
b VL 0 0 0: Level 0 (interrupt disabled) RIW
001:Level1
b2 ILvi2 010:Level 2 RAW
011:Level 3
100: Level 4
101:Level5
110:Level 6
111:Level 7
b3 IR Interrupt request bit 0: No interrupt requested R/W
1: Interrupt requested (1)
b4 POL |Polarity switch bit (3) 0: Falling edge selected R/W
1: Rising edge selected (2)
b5 — Reserved bit Setto 0. R/W
b6 — Nothing is assigned. If necessary, set to 0. When read, the content is undefined. —
b7 —
Notes:

1.

Only 0 can be written to the IR bit. Do not write 1 to this bit.

2. When the INTIPL bit in the INTEN register is set to 1 (both edges), set the POL bit to 0 (falling edge selected).
3. The IR bit may be set to 1 (interrupt requested) when the POL bit is rewritten. Refer to 11.8.4 Changing

Interrupt Sources.

Rewrite the interrupt control register when an interrupt request corresponding to the register is not generated.
Refer to 11.8.5 Rewriting Interrupt Control Register.
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11.3 Interrupt Control
The following describes enabling and disabling maskable interrupts and setting the acknowledgement priority.
This description does not apply to non-maskable interrupts.
Use the I flag in the FLG register, IPL, and bits ILVL2 to ILVLO in the corresponding interrupt control register
to enable or disable a maskable interrupt. Whether an interrupt is requested or not is indicated by the IR bit in
the corresponding interrupt control register.

11.3.1 | Flag

The I flag enables or disables maskable interrupts. Setting the I flag to 1 (enabled) enables maskable interrupts.
Setting the I flag to O (disabled) disables all maskable interrupts.

11.3.2 IR Bit

The IR bit is set to 1 (interrupt requested) when an interrupt request is generated. After the interrupt request is
acknowledged and the CPU branches to the corresponding interrupt vector, the IR bit is set to O (no interrupt
requested).

The IR bit can be set to 0 by a program. Do not write 1 to this bit.

However, the IR bit operations of the timer RC interrupt, the timer RD interrupt, the synchronous serial
communication unit interrupt the I2C bus interface interrupt, and the flash memory interrupt are different. Refer
to 11.7 Interrupts of Timer RC, Timer RD, Timer RG, Synchronous Serial Communication Unit, I2C bus
Interface, and Flash Memory (Interrupts with Multiple Interrupt Request Sources).

11.3.3 Bits ILVL2 to ILVLO, IPL

Interrupt priority levels can be set using bits ILVL2 to ILVLO.
Table 11.3 lists the Settings of Interrupt Priority Levels and Table 11.4 lists the Interrupt Priority Levels
Enabled by IPL.

The following are the conditions when an interrupt is acknowledged:
*Iflag=1

*Rbit=1

¢ Interrupt priority level > IPL.

The I flag, IR bit, bits ILVL2 to ILVLO, and IPL are independent of each other. They do not affect one another.

Table 11.3 Settings of Interrupt Priority Table 11.4 Interrupt Priority Levels Enabled by
Levels IPL

Bits ILVL2 to ILVLO Interrupt Priority Level Priority IPL Enabled Interrupt Priority Level
000b Level O (interrupt disabled) - 000b Interrupt level 1 and above

001b Level 1 Low 001b Interrupt level 2 and above

010b Level 2 010b Interrupt level 3 and above

011b Level 3 011b Interrupt level 4 and above

100b Level 4 100b Interrupt level 5 and above

101b Level 5 101b Interrupt level 6 and above

110b Level 6 110b Interrupt level 7 and above

111b Level 7 High 111b All maskable interrupts disabled
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11.3.4 Interrupt Sequence

The following describes an interrupt sequence which is performed from when an interrupt request is
acknowledged until the interrupt routine is executed.

When an interrupt request is generated while an instruction is being executed, the CPU determines its interrupt
priority level after the instruction is completed. The CPU starts the interrupt sequence from the following cycle.
However, for the SMOVB, SMOVE, SSTR, or RMPA instruction, if an interrupt request is generated while the
instruction is being executed, the MCU suspends the instruction to start the interrupt sequence. The interrupt
sequence is performed as indicated below.

Figure 11.3 shows the Time Required for Executing Interrupt Sequence.

(1) The CPU obtains interrupt information (interrupt number and interrupt request level) by reading address
00000h. The IR bit for the corresponding interrupt is set to 0 (no interrupt requested). (2

(2) The FLG register is saved to a temporary register (1) in the CPU immediately before entering the interrupt
sequence.

(3) The I, D and U flags in the FLG register are set as follows:
The I flag is set to O (interrupts disabled).
The D flag is set to O (single-step interrupt disabled).
The U flag is set to O (ISP selected).
However, the U flag does not change state if an INT instruction for software interrupt number 32 to 63 is
executed.

(4) The CPU internal temporary register (1) is saved on the stack.

(5) The PC is saved on the stack.

(6) The interrupt priority level of the acknowledged interrupt is set in the IPL.

(7) The starting address of the interrupt routine set in the interrupt vector is stored in the PC.

After the interrupt sequence is completed, instructions are executed from the starting address of the interrupt

routine.
1 2 3 4 5 & _7 8 _9 _10 11 _12 13 14 _15 16 _17 _ 18 19 _ 20
CPU Clock IninEnininiinininEninininEnEnln
Address Bus X Address Y Undefined Xsp-2Ysp-1Ysp4) sp3 YVECY VEC+t Y VEG+2 X  PC
Data Bus X bimeiin X Undsfined Keshidukeshuk ek comuon  Nadiek oo X coien X

RD LT Y Undefined Y |
w EplpBpl

Note:
1. The indeterminate state depends on the instruction queue buffer.
A read cycle occurs when the instruction queue buffer is ready to accept instructions.

Figure 11.3 Time Required for Executing Interrupt Sequence

Notes:
1. These registers cannot be accessed by the user.
2. Refer to 11.7 Interrupts of Timer RC, Timer RD, Timer RG, Synchronous Serial Communication
Unit, I2C bus Interface, and Flash Memory (Interrupts with Multiple Interrupt Request Sources)
for the IR bit operations of the above interrupts.
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11.3.5 Interrupt Response Time

Figure 11.4 shows the Interrupt Response Time. The interrupt response time is the period from when an
interrupt request is generated until the first instruction in the interrupt routine is executed. The interrupt
response time includes the period from when an interrupt request is generated until the currently executing
instruction is completed (refer to (a) in Figure 11.4) and the period required for executing the interrupt sequence
(20 cycles, refer to (b) in Figure 11.4).

Interrupt request generation  Interrupt request acknowledgement

\ A e

Instruction in g

interrupt routine

g Instruction Interrupt sequence

(a) 20 cycles (b) 7

-
-

A
\ A

Interrupt response time

(a) The period from when an interrupt request is generated until the currently executing instruction is completed.
The length of time varies depending on the instruction being executed. The DIVX instruction requires
the longest time, 30 cycles (no wait states if the divisor is a register).

(b) 21 cycles for address match and single-step interrupts.

Figure 11.4 Interrupt Response Time

11.3.6 IPL Change when Interrupt Request is Acknowledged
When a maskable interrupt request is acknowledged, the interrupt priority level of the acknowledged interrupt
is set in the IPL.

When a software interrupt or special interrupt request is acknowledged, the level listed in Table 11.5 is set in
the IPL.
Table 11.5 lists the IPL Value When Software or Special Interrupt is Acknowledged.

Table 11.5 IPL Value When Software or Special Interrupt is Acknowledged

Interrupt Source without Interrupt Priority Level Value Set in IPL
Watchdog timer, oscillation stop detection, address break 7
Software, address match, single-step No change
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11. Interrupts

11.3.7 Saving Registers
In the interrupt sequence, the FLG register and PC are saved on the stack.
After an extended 16 bits, 4 high-order bits in the PC and 4 high-order (IPL) and 8 low-order bits in the FLG
register, are saved on the stack, the 16 low-order bits in the PC are saved.
Figure 11.5 shows the Stack State Before and After Acknowledgement of Interrupt Request.

The other necessary registers should be saved by a program at the beginning of the interrupt routine. The

PUSHM instruction can save several registers in the register bank being currently used (1) with a single
instruction.

Note:

1. Selectable from registers RO, R1, R2, R3, A0, A1, SB, and FB.

Stack state before interrupt request acknowledgement

Note:

Address Stack Address Stack
MSB LSB MSB
m-4 m-4 PCL
m-3 m-3 PCM
m-2 m-2 FLGL
m-1 m-1 FLGH PCH
[SP]
m . SP value before m .
Previous stack contents interrupt request Previous stack contents
acknowledgement ("
m+1 | Previous stack contents m+' | Previous stack contents

Stack state after interrupt request acknowledgement

1. When an INT instruction for software numbers 32 to 63 has been executed,
this SP is indicated by the U flag. Otherwise it is ISP.

[SP]
New SP value

PCL : 8 low-order bits of PC
PCM  :8 middle-order bits of PC
PCH  :4 high-order bits of PC
FLGL : 8 low-order bits of FLG
FLGH : 4 high-order bits of FLG

Figure 11.5

Stack State Before and After Acknowledgement of Interrupt Request
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The register saving operation, which is performed as part of the interrupt sequence, saved in 8 bits at a time in
four steps.
Figure 11.6 shows the Register Saving Operation.

Address Stack
Saving sequence
[SP]-5
[SP]-4 PCL l— (3)
[SP]-3 PCM la— (4)
Saved, 8 bits at a time
[SP]-2 FLGL [— (1)
[SP]-1 l— (2)
FLGH PCH PCL : 8 low-order bits of PC
PCM  :8 middle-order bits of PC
[SP] PCH  :4 high-order bits of PC
Completed saving registers FLGL : 8 low-order bits of FLG
in four operations FLGH :4 high-order bits of FLG
Note:
1. [SP] indicates the SP initial value when an interrupt request is acknowledged.
After registers are saved, the SP content is [SP] minus 4.
When an INT instruction for software numbers 32 to 63 has been executed,
this SP is indicated by the U flag. Otherwise it is ISP.

Figure 11.6  Register Saving Operation
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11.3.8 Returning from Interrupt Routine

When the REIT instruction is executed at the end of an interrupt routine, the FLG register and PC, which have
been saved on the stack, are automatically restored. The program, that was running before the interrupt request
was acknowledged, starts running again.

Registers saved by a program in an interrupt routine should be saved using the POPM instruction or a similar
instruction before executing the REIT instruction.

11.3.9 Interrupt Priority

If two or more interrupt requests are generated while a single instruction is being executed, the interrupt with
the higher priority is acknowledged.

Set bits ILVL2 to ILVLO to select any priority level for maskable interrupts (peripheral function). However, if
two or more maskable interrupts have the same priority level, their interrupt priority is resolved by hardware,
with the higher priority interrupts acknowledged.

The priority of the watchdog timer and other special interrupts is set by hardware.

Figure 11.7 shows the Hardware Interrupt Priority.

Software interrupts are not affected by the interrupt priority. When an instruction is executed, the MCU
executes the interrupt routine.

High
Reset 9
A
Address break
Watchdog timer
Oscillation stop detection
Peripheral function
Single step
Address match v
Low

Figure 11.7 Hardware Interrupt Priority
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11. Interrupts

11.3.10 Interrupt Priority Level Selection Circuit

The interrupt priority level selection circuit is used to select the highest priority interrupt.
Figure 11.8 shows the Interrupt Priority Level Selection Circuit.

Priority level of interrupts

UART?2 bus collision detection

UART1 reception

Timer RG

NT2

INT3

Timer RB

Timer RA

NT.

N

NT

[e2]

NTO

e

Level 0 (initial value)

Priority level of interrupts

Highest

Timer RC

NT5

INT7

UARTO reception

A/D conversion

UART2 reception/ACK2

Timer RE

Timer RDO

UART1 transmission

UARTO transmission

SSU/12C bus

Key input

UART2 transmission/
NACK2

Flash memory ready

Timer RD1

IPL

I flag

Address match

A

Peripheral function interrupt priority
(if priority levels are same)

Lowest
Interrupt request level
select output signal

Interrupt request

Watchdog timer

Oscillation stop detection

acknowledgement

Note:
1. Selectable by the [ICSEL bit in the SSUIICSR register.

Figure 11.8

Interrupt Priority Level Selection Circuit
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11. Interrupts

114 INT Interrupt

11.4.1 INTi Interrupt (i=0to 7)

The INTi interrupt is generated by an INTi input. To use the INTIi interrupt, set the INTIiEN bit in the INTEN
register is to 1 (enabled). The edge polarity is selected using the INTiPL bit in the INTEN register and the POL
bit in the INTIIC register. The input pin used as the INTi input can be selected.

Also, inputs can be passed through a digital filter with three different sampling clocks.

The INTO pin is shared with the pulse output forced cutoff input of timer RC and timer RD, and the external
trigger input of timer RB.
Table 11.6 lists the Pin Configuration of INT Interrupt.

Table 11.6 Pin Configuration of INT Interrupt
Pin Name Assigned Pin I/O Function
INTO P3_0orP11_0 Input | INTO interrupt input, timer RB external trigger input,
timer RC and timer RD pulse output forced cutoff input

INT1 P3_1or P11_1 Input | INTT interrupt input

INT2 P3 20rP11_2 Input | INT2 interrupt input

INT3 P3 3orP11_3 Input | INT3 interrupt input

INT4 P3 4o0r P11 4 Input | INT4 interrupt input

INT5 P3 50rP11_5 Input | INT5 interrupt input

INT6 P3 60rP11_6 Input | INT® interrupt input

INT7 P3 7orP11_7 Input | INT7 interrupt input
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11.4.2 INT Interrupt Input Pin Select Register (INTSR)
Address 018Eh
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | INT7SELO | INT6SELO |INT58ELO| INT4SELO | INT3SELO | INT2SELO | INT1SELO |INTOSELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | INTOSELO |INTO pin select bit 0: P3_0 assigned R/W
1: P11_0 assigned
b1 | INTTSELO [INTT pin select bit 0: P3_1 assigned R/W
1: P11_1 assigned
b2 | INT2SELO [INT2 pin select bit 0: P3_2 assigned R/W
1: P11_2 assigned
b3 | INT3SELO [INT3 pin select bit 0: P3_3 assigned R/W
1: P11_3 assigned
b4 |INT4SELO [INT2 pin select bit 0: P3_4 assigned R/W
1: P11_4 assigned
b5 |INT5SELO [INT5 pin select bit 0: P3_5 assigned R/W
1: P11_5 assigned
b6 |INT6SELO [INT6 pin select bit 0: P3_6 assigned R/W
1: P11_6 assigned
b7 | INT7SELO [INT7 pin select bit 0: P3_7 assigned R/W
1: P11_7 assigned

The INTSR register selects which pin is assigned as the INTi (i = 0 to 7) input. To use the INTi, set this register.
Set the INTSR register before setting the INTi associated registers. Also, do not change the setting values in this
register during INTi operation.
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11. Interrupts

11.4.3 External Input Enable Register 0 (INTEN)
Address 01FAh

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symboll INT3PL | INT3EN | INT2PL | INT2EN | INT1PL | INT1EN | INTOPL | INTOEN

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 INTOEN INTO input enable bit 0: Disabled R/W
1: Enabled

b1 INTOPL iNTo input polarity select bit (1. 2) 0: One edge R/W
1: Both edges

b2 | INTTEN [INT1 input enable bit 0: Disabled R/W
1: Enabled

b3 | INTTPL N7 input polarity select bit (1, 2) 0: One edge R/W
1: Both edges

b4 INT2EN [|NT2 input enable bit 0: Disabled R/W
1: Enabled

b5 | INT2PL iNT2 input polarity select bit (1, 2) 0: One edge R/W
1: Both edges

b6 INT3EN INT3 input enable bit 0: Disabled R/W
1: Enabled

b7 INT3PL iNT3 input polarity select bit (1. 2) 0: One edge R/W
1: Both edges

Notes:

1.

2.

To set the INTIPL bit (i = 0 to 3) to 1 (both edges), set the POL bit in the INTIIC register to 0 (falling edge

selected).

The IR bit in the INTIIC register may be set to 1 (interrupt requested) if the INTIPL bit is rewritten. Refer to 12.8.4
Changing Interrupt Sources.
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11.4

.4 External Input Enable Register 1 (INTEN1)

Address 01FBh

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symboll INT7PL | IN7EN | INT6PL | INT6EN | INT5PL | INTS5EN | INT4PL | INT4EN

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 INT4EN [INT2 input enable bit 0: Disabled R/W
1: Enabled

b1 INT4PL N7 input polarity select bit (1, 2) 0: One edge RIW
1: Both edges

b2 | INTSEN [iNT5 input enable bit 0: Disabled R/W
1: Enabled

b3 | INTSPL i3 input polarity select bit (1,2) [0 One edge R/W
1: Both edges

b4 INT6EN [|NT6 input enable bit 0: Disabled R/W
1: Enabled

b5 | INTEPL |iNT6 input polarity select bit (1,2) [0 One edge R/W
1: Both edges

b6 IN7EN |INT7 input enable bit 0: Disabled R/W
1: Enabled

b7 1 INT/PL iR77 input polarity select bit (1, 2) 0: One edge RIW
1: Both edges

Notes:

1.

2.

To set the INTIPL bit (i = 4 to 7) to 1 (both edges), set the POL bit in the INTIIC register to 0 (falling edge
selected).

The IR bit in the INTIIC register may be set to 1 (interrupt requested) if the INTIPL bit is rewritten. Refer to 11.8.4
Changing Interrupt Sources.
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11. Interrupts

11.4

5

Address 01FCh

INT Input Filter Select Register 0 (INTF)

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| INT3F1 | INT3FO | INT2F1 | INT2F0 | INT1F1 | INT1FO | INTOF1 | INTOFO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | INTOFO IiNTO input filter select bit "0%: No filter RAW
b INTOFA 0 1: Filter with f1 sampling RW
1 0: Filter with f8 sampling
1 1: Filter with f32 sampling
b2 | INT1FO |iNTT input filter select bit 0%: No filter R/W
b3 INTTF 0 1: Filter with f1 sampling RW
1 0: Filter with f8 sampling
1 1: Filter with 132 sampling
b4 | INT2FO [\NT2 input filter select bit 0%: No filter R/W
bS INT2F1 0 1: Filter with f1 sampling RW
1 0: Filter with 8 sampling
1 1: Filter with f32 sampling
b6 INT3FO i H H b7 b6 R/W
= NTSF INT3 input filter select bit 0 0: No filter =W
0 1: Filter with f1 sampling
1 0: Filter with f8 sampling
1 1: Filter with f32 sampling
11.4.6 INT Input Filter Select Register 1 (INTF1)
Address 01FDh
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | INT7F1 | INT7FO [ INT6F1 | INT6FO | INT5F1 | INTSFO | INT4F1 [ INT4FO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | INT4FO [\NT4 input filter select bit %00: No filter R/W
b INT4F1 0 1: Filter with f1 sampling RW
1 0: Filter with f8 sampling
1 1: Filter with f32 sampling
b2 | INTSFO [\NT5 input filter select bit . No filter RAW
b3 INTSFA 0 1: Filter with f1 sampling RW
1 0: Filter with f8 sampling
1 1: Filter with f32 sampling
b4 | INT6FO |iNT6 input filter select bit "0'%: No filter R/W
bS INTEF 0 1: Filter with f1 sampling RW
1 0: Filter with f8 sampling
1 1: Filter with f32 sampling
b6 | INT/FO [\NT7 input filter select bit "0%: No filter R/W
b7 INT7F1 0 1: Filter with f1 sampling RIW
1 0: Filter with f8 sampling
1 1: Filter with f32 sampling
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11.4.7 INTi Input Filter (i = 0 to 7)

The INTi input contains a digital filter. The sampling clock is selected using bits INTiFQ and INTiF1 in
registers INTF and INTF1. The INTi level is sampled every sampling clock cycle and if the sampled input level
matches three times, the IR bit in the INTIIC register is set to 1 (interrupt requested).

Figure 11.9 shows the INTi Input Filter Configuration. Figure 11.10 shows an Operating Example of INTi Input
Filter.

INTiF1 to INTiFO
f1 = 01b

fg = 10b Sampling clock
f32 =10 o INTIEN
INTiF1 to INTiFO
= other than 00b NTT i
INTI Digital filter —O i interrupt
(matches E
3 times) - 00b

INTIPL =0

Both-edge o
detection ”
circuit | INTiPL=1

i=0to7
INTIFO, INTiF1: Bits in registers INTF, INTF1
INTIEN, INTIPL: Bits in registers INTF, INTF1

Figure 11.9 INTi Input Filter Configuration

INTi input

AR R R R D ST R R R SR B

IR bitin
INTIIC register

Setto 0 by a program.
Note:

1. This is an operating example when bits INTiF1 to INTIFO in registers INTF and INTF1 are set to 01b, 10b, or 11b
(digital filter enabled).

i=0to7

Figure 11.10 Operating Example of INTi Input Filter
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11.5 Key Input Interrupt

A key input interrupt request is generated by one of the input edges of pins K10 to K17. The key input interrupt can
be used as a key-on wake-up function to exit wait or stop mode.

The KIiEN bit (i = 0 to 7) in the KIEN register is be used to select whether or not the pins are used as the KIi input.
The KIiPL bit in the KIEN register is also be used to select the input polarity.

When inputting a low signal to the KTi pin, which sets the KIiPL bit to 0 (falling edge), the input to the other pins
K10 to K17 is not detected as interrupts. When inputting a high signal to the KIi pin, which sets the KIiPL bit to 1
(rising edge), the input to the other pins K10 to K17 is also not detected as interrupts.

Figure 11.11 shows a Block Diagram of Key Input Interrupt. Table 11.7 lists the Key Input Interrupt Pin
Configuration.

Pull-up control register value for the corresponding port

Pull-up ) . _ KUPIC register
Direction register value for the corresponding port

transistor

KI7PL =0

KI7EN bit

K17
KI7PL =1
Pull-up
transistor
KI6PL = 0 KIBEN bit
K6 P Key input
Interrupt control circuit
KI6PL = 1 up redt interrupt request
Pull-up
transistor
KI5PL = 0 KI5SEN bit
KI5

KI5PL = 1
Pull-up
transistor
E'o] KI4PL =0 KI4EN bit :‘ )
KI4PL =1
Pull-up
transistor
;'o] KI3PL =0 KI3EN bit :' :
KI3PL = 1
Pull-up
transistor
é KI2PL =0 KI2EN bit :‘ : %::
KI2PL = 1
Pull-up
transistor

éKHPL:O KHEN bit:‘ )

X
N

X
@

X
N~

KN
KHPL =1
< Pull-up >
transistor
: éKIOPL:O KIOEN bit:‘ ) i=0to7
Ko KIiEN, KIliPL: Bits in KIEN or KIENT register

KIOPL =1

Figure 11.11 Block Diagram of Key Input Interrupt
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Table 11.7  Key Input Interrupt Pin Configuration

Pin Name I/0 Function
K10 Input | K0 interrupt input
K1 Input | K11 interrupt input
KI2 Input | K12 interrupt input
KI3 Input | K13 interrupt input
Kl4 Input | K14 interrupt input
KI5 Input | KI5 interrupt input
K16 Input | Kig interrupt input
K17 Input | K17 interrupt input

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS
Page 170 of 802



R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,

R8C/L35B Group, R8G/L36B Group, R8C/L38B Group, R8C/L3AB Group 11. Interrupts
11.5.1 Key Input Pin Select Register (KISR)
Address 018Dh
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | KI7SELO | KIBSELO | KISELO | KI4SELO | KI3SELO | KI2SELO | KITSELO | KIOSELO

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 KIOSELO |Kio pin select bit 0: P2_0 assigned R/W
1: P10_0 assigned

b1 KITSELO ki1 pin select bit 0: P2_1 assigned R/W
1: P10_1 assigned

b2 KI2SELO |ki2 pin select bit 0: P2_2 assigned R/W
1: P10_2 assigned

b3 | KI3SELO i3 pin select bit 0: P2_3 assigned R/W
1: P10_3 assigned

b4 KI4SELO K14 pin select bit 0: P2_4 assigned R/W
1: P10_4 assigned

b5 KISSELO KI5 pin select bit 0: P2_5 assigned R/W
1: P10_5 assigned

b6 KI6SELO |Kig pin select bit 0: P2_6 assigned R/W
1: P10_6 assigned

b7 KI7SELO k|7 pin select bit 0: P2_7 assigned R/W
1: P10_7 assigned

The KISR register selects which pin is assigned as the KIi (i = 1 to 7) input. To use the KIi, set this register.
Set the KISR register before setting the KIi associated registers. Also, do not change the setting values in this
register during Kli operation.
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11.5.2 Key Input Enable Register 0 (KIEN)
Address 01FEh

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| KI3PL | KI3EN | KI2PL | KI2EN | KI1PL | KIHEN KIOPL KIOEN

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 KIOEN [KIO input enable bit 0: Disabled R/W
1: Enabled

b1 KIOPL [KIO input polarity select bit 0: Falling edge R/W
1: Rising edge

b2 KI1EN [KI1 input enable bit 0: Disabled R/W
1: Enabled

b3 KITPL [KIH input polarity select bit 0: Falling edge R/W
1: Rising edge

b4 KI2EN [KI2 input enable bit 0: Disabled R/W
1: Enabled

b5 KI2PL [KI2 input polarity select bit 0: Falling edge R/W
1: Rising edge

b6 KIBEN [KI3 input enable bit 0: Disabled R/W
1: Enabled

b7 KISPL [KI3 input polarity select bit 0: Falling edge R/W
1: Rising edge

The IR bit in the KUPIC register may be set to 1 (interrupt requested) when the KIEN register is rewritten.
Refer to 11.8.4 Changing Interrupt Sources.
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11.5.3 Key Input Enable Register 1 (KIEN1)
Address 01FFh

Bit b7 b6 b5 b4 b3 b2 b1 bo
Symbol| KI7PL | KI7EN | KI6PL | KIGEN | KI5SPL | KISEN KI4PL KI4EN

After Reset 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 KI4EN [KI4 input enable bit 0: Disabled R/W
1: Enabled

b1 KI4PL |KI4 input polarity select bit 0: Falling edge R/W
1: Rising edge

b2 KISEN (KI5 input enable bit 0: Disabled R/W
1: Enabled

b3 KISPL [KI5 input polarity select bit 0: Falling edge R/W
1: Rising edge

b4 KIBEN [KI6 input enable bit 0: Disabled R/W
1: Enabled

b5 KI6PL [KI6 input polarity select bit 0: Falling edge R/W
1: Rising edge

b6 KI7EN [KI7 input enable bit 0: Disabled R/W
1: Enabled

b7 KI7PL [KI7 input polarity select bit 0: Falling edge R/W
1: Rising edge

The IR bit in the KUPIC register may be set to 1 (interrupt requested) when the KIEN1 register is rewritten.
Refer to 11.8.4 Changing Interrupt Sources.
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11. Interrupts

11.6 Address Match Interrupt

An address match interrupt request is generated immediately before execution of the instruction at the address
indicated by the RMADI (i = 0 or 1) register. This interrupt is used as a break function by the debugger. When the
on-chip debugger is used, do not set an address match interrupt (registers AIERO, AIER1, RMADO, and RMADI,
and fixed vector tables) in the user system.

Set the starting address of any instruction in the RMADi (i = 0 or 1) register. The AIERI bit in the AIERi register
can be used to select the interrupt enabled or disabled. The address match interrupt is not affected by the I flag and
IPL.

The PC value (refer to 11.3.7 Saving Registers) which is saved on the stack when an address match interrupt
request is acknowledged varies depending on the instruction at the address indicated by the RMADiI register. (The
appropriate return address is not saved on the stack.) When returning from the address match interrupt, follow one
of the following means:

e Rewrite the contents of the stack and use the REIT instruction to return.

* Use an instruction such as POP to restore the stack to its previous state before the interrupt request was
acknowledged. Then use a jump instruction to return.
Table 11.8 lists the PC Value Saved on Stack When Address Match Interrupt Request is Acknowledged.

Table 11.8  PC Value Saved on Stack When Address Match Interrupt Request is Acknowledged

Address Indicated by RMADi Register (i = 0 or 1) PC Value Saved (1)

« Instruction with 2-byte operation code (2) Address indicated by
« Instruction with 1-byte operation code (2) RMADI register + 2

ADD.B:S #IMM8,dest SUB.B:S #IMM8,dest AND.B:S #IMM8,dest
OR.B:S #IMM8,dest MOV.B:S #IMM8,dest STZ #IMM8,dest
STNZ #IMM8,dest STZX #IMM81,#IMM82,dest

CMPB:S #IMM8,dest PUSHM src POPM dest
JMPS #IMM8 JSRS #IMM8

MOV.B:S  #IMM,dest (however, dest = A0 or A1)

* Instructions other than listed above Address indicated by

RMAD: register + 1

Notes:
1. Refer to the 11.3.7 Saving Registers.
2. Operation code: Refer to the R8C/Tiny Series Software Manual (REJ09B0001).
Chapter 4. Instruction Code/Number of Cycles contains diagrams showing
operation code below each syntax. Operation code is shown in the bold frame in
the diagrams.

Table 11.9

Correspondence Between Address Match Interrupt Sources and Associated Registers

Address Match Interrupt Source

Address Match Interrupt Enable Bit

Address Match Interrupt Register

Address match interrupt 0

AIEROO

RMADO

Address match interrupt 1

AIER10

RMAD1
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11.6.1 Address Match Interrupt Enable Register i (AIERi) (i=0or 1)
Address 01C3h (AIER0), 01C7h (AIER1)

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| — | — [ — | — | — | — | — | AIER0O [AIERO register
After Reset 0 0 0 0 0 0 0 0
Sympolf — | — | — | — | — | — | — | AER10 |AIERT register
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 AIERIO [Address match interrupt i enable bit  |0: Disabled R/W
1: Enabled
b1 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b2 —
b3 —
b4 —
b5 —
b6 —
b7 —

11.6.2 Address Match Interrupt Register i (RMADi) (i=0or 1)
Address 01C2h to 01COh (RMADO), 01C6h to 01C4h (RMAD1)

Bit b7 b6 b5 b4 b3 b2 b1 b0
Sympol] — | — | — | — [ — | — | — [ —
After Reset X X X X X X X X
Bit b15 b14 b13 b12 b11 b10 b9 b8
Symbol — — — — — — — —
After Reset X X X X X X X X
Bit b23 b22 b21 b20 b19 b18 b17 b16
Symbol — — — — — — — —
After Reset 0 0 0 0 X X X X
Bit Symbol Function Setting Range R/W
b19 to b0 — Address setting register for address match interrupt 00000h to FFFFFh R/W
b20 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b21 —
b22 —
b23 —
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11.7 Interrupts of Timer RC, Timer RD, Timer RG, Synchronous Serial Communication

Unit, 12C bus Interface, and Flash Memory (Interrupts with Multiple Interrupt
Request Sources)

The interrupts of timer RC, timer RD (timer RDO) interrupt, timer RD (timer RD1), timer RG, the synchronous
serial communication unit, the I2C bus interface, and the flash memory each have multiple interrupt request
sources. An interrupt request is generated by the logical OR of several interrupt request sources and is reflected in
the IR bit in the corresponding interrupt control register. Therefore, each of these peripheral functions has its own
interrupt request source status register (status register) and interrupt request source enable register (enable register)
to control the generation of interrupt requests (change of the IR bit in the interrupt control register). Table 11.10
lists the Registers Associated with Interrupts of Timer RC, Timer RD, Timer RG, Synchronous Serial
Communication Unit, 12C bus Interface, and Flash Memory and Figure 11.12 shows a Block Diagram of Timer RD
Interrupt.

Table 11.10 Registers Associated with Interrupts of Timer RC, Timer RD, Timer RG, Synchronous
Serial Communication Unit, I12C bus Interface, and Flash Memory

Peripheral Function Status Register of Enable Register of Interrupt Control
Name Interrupt Request Source | Interrupt Request Source Register
Timer RC TRCSR TRCIER TRCIC
Timer RD | Timer RDO |TRDSRO TRDIERO TRDOIC
Timer RD1 | TRDSR1 TRDIER1 TRD1IC
Timer RG TRGSR TRGIER TRGIC
Synchronous serial SSSR SSER SSUIC
communication unit
I2C bus interface ICSR ICIER lICIC
Flash memory RDYSTI RDYSTIE FMRDYIC
BSYAEI BSYAEIE
CMDERIE
Timer RDi
IMFA bit —_| _ -
wiEA b — i et e
IMFB bit —|
IMIEB bit ——
IMFC bit _3_
IMIEC bit ——]
IMFD bit —|
IMIED bit —— )
UDF bit:[>_
OVF bit 37

OVIE bit

i=0ort
IMFA, IMFB, IMFC, IMFD, OVF, UDF: Bits in TRDSRi register
IMIEA, IMIEB, IMIEC, IMIED, OVIE: Bits in TRDIERI register

Figure 11.12 Block Diagram of Timer RD Interrupt
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As with other maskable interrupts, the interrupts of timer RC, timer RD (timer RDO0), timer RD (timer RD1), timer

RG, the synchronous serial communication unit, the I2C bus interface, and the flash memory are controlled by the

combination of the I flag, IR bit, bits ILVLO to ILVL2, and IPL. However, since each interrupt source is generated

by a combination of multiple interrupt request sources, the following differences from other maskable interrupts

apply:

* When bits in the enable register are set to 1 and the corresponding bits in the status register are set to 1 (interrupt
enabled), the IR bit in the interrupt control register is set to 1 (interrupt requested).

* When either bits in the status register or the corresponding bits in the enable register, or both are set to 0, the IR
bit is set to O (no interrupt requested).
That is, even if the interrupt is not acknowledged after the IR bit is set to 1, the interrupt request will not be
retained.
Also, the IR bit is not set to 0 even if O is written to this bit.

¢ Individual bits in the status register are not automatically set to O even if the interrupt is acknowledged.
The IR bit is also not automatically set to O when the interrupt is acknowledged.
Set individual bits in the status register to O in the interrupt routine. Refer to the status register figure for how to
set individual bits in the status register to 0.

* When multiple bits in the enable register are set to 1 and other request sources are generated after the IR bit is set
to 1, the IR bit remains 1.

* When multiple bits in the enable register are set to 1, use the status register to determine which request source
causes an interrupt.

Refer to chapters of the individual peripheral functions (19. Timer RC, 20. Timer RD, 22. Timer RG, 26.
Synchronous Serial Communication Unit (SSU), 27. I2C bus Interface, and 33. Flash Memory) for the status
register and enable register.

For the interrupt control register, refer to 11.3 Interrupt Control.
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11.8 Notes on Interrupts

11.8.1 Reading Address 00000h

Do not read address 00000h by a program. When a maskable interrupt request is acknowledged, the CPU reads
interrupt information (interrupt number and interrupt request level) from 00000h in the interrupt sequence. At
this time, the IR bit for the acknowledged interrupt is set to 0.

If address 00000h is read by a program, the IR bit for the interrupt which has the highest priority among the
enabled interrupts is set to 0. This may cause the interrupt to be canceled, or an unexpected interrupt to be
generated.

11.8.2 SP Setting

Set a value in the SP before an interrupt is acknowledged. The SP is set to 0000h after a reset. If an interrupt is
acknowledged before setting a value in the SP, the program may run out of control.

11.8.3 External Interrupt, Key Input Interrupt

Either the low-level width or high-level width shown in the Electrical Characteristics is required for the signal
input to pins INTO to INT7 and pins KIO to KI7, regardless of the CPU clock.

For details, refer to Table 34.23 Timing Requirements of External Interrupt INTi (i = 0 to 7) and Key
Input Interrupt KIi (i = 0 to 7).
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11.8.4 Changing Interrupt Sources

The IR bit in the interrupt control register may be set to 1 (interrupt requested) when the interrupt source
changes. To use an interrupt, set the IR bit to 0 (no interrupt requested) after changing interrupt sources.
Changing interrupt sources as referred to here includes all factors that change the source, polarity, or timing of
the interrupt assigned to a software interrupt number. Therefore, if a mode change of a peripheral function
involves the source, polarity, or timing of an interrupt, set the IR bit to 0 (no interrupt requested) after making
these changes. Refer to the descriptions of the individual peripheral functions for related interrupts.

Figure 11.13 shows a Procedure Example for Changing Interrupt Sources.

C Interrupt source change >

Disable interrupts 23

Change interrupt sources
(including the mode of peripheral functions)

Set the IR bit to 0 (no interrupt request)
using the MOV instruction ©)

Enable interrupts 23

|
< Change completed )

IR bit: Bit in the interrupt control register bit for the interrupt whose source is to be changed

Notes:

1. The above settings must be executed individually. Do not execute two or more settings
simultaneously (using one instruction).

2. To prevent interrupt requests from being generated, disable the peripheral function
before changing the interrupt source. In this case, use the | flag if all maskable
interrupts can be disabled.

If all maskable interrupts cannot be disabled, use bits ILVLO to ILVL2 for the interrupt
whose source is to be changed.

3. Refer to 11.8.5 Rewriting Interrupt Control Register for the instructions to use and
related notes.

Figure 11.13 Procedure Example for Changing Interrupt Sources
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11.8.5
(a)

(b)

()

Rewriting Interrupt Control Register

The contents of the interrupt control register can be rewritten only while no interrupt requests
corresponding to that register are generated. If an interrupt request may be generated, disable the interrupt
before rewriting the contents of the interrupt control register.

When rewriting the contents of the interrupt control register after disabling the interrupt, be careful to
choose appropriate instructions.

Changing any bit other than the IR bit

If an interrupt request corresponding to the register is generated while executing the instruction, the IR bit
may not be set to 1 (interrupt requested), and the interrupt may be ignored. If this causes a problem, use one
of the following instructions to rewrite the contents of the register:

AND, OR, BCLR, and BSET.

Changing the IR bit
Depending on the instruction used, the IR bit may not be set to 0 (no interrupt requested).
Use the MOV instruction to set the IR bit to 0.

When using the I flag to disable an interrupt, set the I flag as shown in the sample programs below.
Refer to (b) regarding rewriting the contents of interrupt control registers using the sample programs.

Examples 1 to 3 shows how to prevent the I flag from being set to 1 (interrupts enabled) before the contents of
the interrupt control register are rewritten for the effects of the internal bus and the instruction queue buffer.

Example 1: Use the NOP instructions to pause program until the interrupt control register is rewritten

INT_SWITCHI:

FCLR 1 ; Disable interrupts

AND.B #00H,0056H ; Set the TRAIC register to 00h
NOP ;

NOP

FSET 1 ; Enable interrupts

Example 2: Use a dummy read to delay the FSET instruction

INT_SWITCH2:

FCLR 1 ; Disable interrupts

AND.B #00H,0056H ; Set the TRAIC register to 00h
MOV.W MEM,R0 ; Dummy read

FSET 1 ; Enable interrupts

Example 3: Use the POPC instruction to change the I flag

INT_SWITCHS3:

PUSHC FLG

FCLR 1 ; Disable interrupts

AND.B #00H,0056H ; Set the TRAIC register to 00h
POPC FLG ; Enable interrupts
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12. ID Code Areas

The ID code areas are used to implement a function that prevents the flash memory from being rewritten in standard
serial I/O mode. This function prevents the flash memory from being read, rewritten, or erased.

12.1 Introduction

The ID code areas are assigned to OFFDFh, OFFE3h, OFFEBh, OFFEFh, OFFF3h, OFFF7h, and OFFFBh of the
respective vector highest-order addresses of the fixed vector table. Figure 12.1 shows the ID Code Areas.

ID code areas

'
Address E
OFFDFh to OFFDCh \ / |D1\ E Undefined instruction vector
OFFE3h to OFFEOh \ \IDZ / E Overflow vector
OFFE7h to OFFE4h \ i BRK instruction vector
OFFEBh to OFFE8h D3 i Address match vector
OFFEFh to OFFECh / D4 \ i Single step vector
OFFF3h to OFFFOh ’ ID5 ] iWatchdog timer, oscillation stop detection
OFFF7h to OFFF4h \ D6 / i Address break vector
OFFFBh to OFFF8h ID7 E (Reserved)
OFFFFh to OFFFCh OFs E Reset vector
SN— —— ——
4 bytes

Figure 12.1 ID Code Areas
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12.2 Functions

The ID code areas are used in standard serial I/O mode. Unless 3 bytes (addresses OFFFCh to OFFFEh) of the reset
vector are set to FFFFFFh, the ID codes stored in the ID code areas and the ID codes sent from the serial
programmer or the on-chip debugging emulator are checked to see if they match. If the ID codes match, the
commands sent from the serial programmer or the on-chip debugging emulator are acknowledged. If the ID codes
do not match, the commands are not acknowledged. To use the serial programmer or the on-chip debugging
emulator, first write predetermined ID codes to the ID code areas.

If 3 bytes (addresses OFFFCh to OFFFEh) of the reset vector are set to FFFFFFh, the ID codes are not checked and
all commands are accepted.

The ID code areas are allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a
program.

The character sequence of the ASCII codes “ALeRASE” is the reserved word used for the forced erase function.
The character sequence of the ASCII codes “Protect” is the reserved word used for the standard serial I/O mode
disabled function. Table 12.1 shows the ID Code Reserved Word. The reserved word is a set of reserved characters
when all the addresses and data in the ID code storage addresses sequentially match Table 12.1. When the forced
erase function or standard serial I/O mode disabled function is not used, use another character sequence of the
ASCII codes.

Table 12.1 ID Code Reserved Word

ID Code Reserved Word (ASCII) (1)

ID Code Storage Address ALSRASE Brotect
OFFDFh ID1 41h (upper-case “A”) 50h (upper-case “P”)
OFFES3h ID2 4Ch (upper-case “L") 72h (lower-case “r")
OFFEBh ID3 65h (lower-case “e”) 6Fh (lower-case “0”)
OFFEFh ID4 52h (upper-case “R”) 74h (lower-case “t”)
OFFF3h ID5 41h (upper-case “A”) 65h (lower-case “e”)
OFFF7h ID6 53h (upper-case “S”) 63h (lower-case “c”)
OFFFBh ID7 45h (upper-case “E”) 74h (lower-case “t”)
Note:

1. Reserve word:
A set of characters when all the addresses and data in the ID code storage addresses sequentially
match Table 12.1.
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12.3 Forced Erase Function

This function is used in standard serial I/O mode. When the ID codes sent from the serial programmer or the on-
chip debugging emulator are “ALeRASE” in ASCII code, the content of the user ROM area will be erased at once.
However, if the contents of the ID code addresses are set to other than “ALeRASE” (other than Table 12.1 ID
Code Reserved Word) when the ROMCR bit in the OFS register is set to 1 and the ROMCP1 bit is set to 0 (ROM
code protect enabled), forced erasure is not executed and the ID codes are checked with the ID code check function.
Table 12.2 lists the Conditions and Operations of Forced Erase Function.

When the contents of the ID code addresses are set to “ALeRASE” in ASCII code, if the ID codes sent from the
serial programmer or the on-chip debugging emulator are “ALeRASE”, the content of the user ROM area will be
erased. If the ID codes sent from the serial programmer are other than “ALeRASE”, the ID codes do not match and
no command is acknowledged, thus the user ROM area remains protected.

Table 12.2  Conditions and Operations of Forced Erase Function

Condition
IDpigg(rea;Ommefirrlal ID code in Bits Operation
on-chip debugging ID code storage ROMCP1 and BOMCR
address in OFS register
emulator
ALeRASE ALeRASE - All erasure of user ROM
Other than ALeRASE (1) | Other than 01b area (forced erase function)
(ROM code protect disabled)
01b ID code check
(ROM code protect enabled) | (ID code check function)
Other than ALeRASE | ALeRASE - ID code check
(ID code check function.
No ID code match)
Other than ALeRASE (1) |- ID code check
(ID code check function)

Note:
1. For “Protect”, refer to 12.4 Standard Serial /O Mode Disabled Function.

12.4 Standard Serial I/0 Mode Disabled Function

This function is used in standard serial I/O mode. When the I/D codes in the ID code storage addresses are set to the
reserved character sequence of the ASCII codes “Protect” (refer to Table 12.1 ID Code Reserved Word),
communication with the serial programmer or the on-chip debugging emulator is not performed. This does not
allow the flash memory to be read, rewritten, or erased using the serial programmer or the on-chip debugging
emulator.

Also, if the ID codes are also set to the reserved character sequence of the ASCII codes “Protect” when the
ROMCR bit in the OFS register is set to 1 and the ROMCP1 bit is set to 0 (ROM code protect enabled), ROM code
protection cannot be disabled using the serial programmer or the on-chip debugging emulator. This prevents the
flash memory from being read, rewritten, or erased using the serial programmer, the on-chip debugging emulator,
or the parallel programmer.
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12.5 Notes on ID Code Areas

12.5.1 Setting Example of ID Code Areas

The ID code areas are allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a
program. The following shows a setting example.

* To set 55h in all of the ID code areas
.org 0OFFDCH
Iword dummy | (55000000h) ; UND
Iword dummy | (55000000h) ; INTO
Iword dummy ; BREAK
Iword dummy | (55000000h) ; ADDRESS MATCH
Iword dummy | (55000000h) ; SET SINGLE STEP
Iword dummy | (55000000h) ; WDT
Iword dummy | (55000000h) ; ADDRESS BREAK
Iword dummy | (55000000h) ; RESERVE
(Programming formats vary depending on the compiler. Check the compiler manual.)
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13. Option Function Select Area

13.1 Introduction
The option function select area is used to select the MCU state after a reset, the function to prevent rewriting in
parallel I/O mode, or the watchdog timer operation. The reset vector highest-order-addresses, OFFFFh and
OFFDBH, are assigned as the option function select area. Figure 13.1 shows the Option Function Select Area.

( Option function select area )

Address 1
H
1
OFFDBh to OFFD8h : Reserved area
: L L
[]
1
1

Qﬁ\\/

OFFFFh to OFFFCh E Reset vector

~—
—_——
4 bytes

Figure 13.1 Option Function Select Area
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13.2 Registers

Registers OFS and OFS2 are used to select the MCU state after a reset, the function to prevent rewriting in parallel
I/0 mode, or the watchdog timer operation.

13.2.1 Option Function Select Register (OFS)
Address OFFFFh

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol |CSPROINI| — | — | — |ROMCP1 | ROMCR — WDTON
After Reset User Setting Value (1)
Bit Symbol Bit Name Function R/W
b0 WDTON |Watchdog timer start select bit 0: Watchdog timer automatically starts after reset | R/W
1: Watchdog timer is stopped after reset
b1 — Reserved bit Setto 1. R/W
b2 ROMCR |ROM code protect disable bit 0: ROM code protect disabled R/W
1: ROMCP1 bit enabled
b3 ROMCP1 |ROM code protect bit 0: ROM code protect enabled R/W
1: ROM code protect disabled
b4 — Reserved bits Setto 1. R/W
b5 —
b6 —
b7 |CSPROINI|Count source protection mode 0: Count source protection mode enabled after reset| R/W
after reset select bit 1: Count source protection mode disabled after reset
Notes:
1. The OFS register is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a
program.
Do not write additions to the OFS register. If the block including the OFS register is erased, the OFS register is
set to FFh.
When blank products are shipped, the OFS register is set to FFh. It is set to the written value after written by the
user.
When factory-programming products are shipped, the value of the OFS register is the value programmed by the
user.

For a setting example of the OFS register, refer to 13.3.1 Setting Example of Option Function Select Area.
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13.2.2 Option Function Select Register 2 (OFS2)
Address OFFDBh

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | — | — | — | — |WDTRCS1 |WDTRCSO WDTUFS1|WDTUFSO0
After Reset User Setting Value (1)
Bit Symbol Bit Name Function R/W
b0 WDTUFSO0 [Watchdog timer underflow period set bit b(1)b8_ 03FFh R/W
b1 WDTUFSH1 01 OFFEh R/W
1 0: 1FFFh
11: 3FFFh
b2 WDTRCSO0 |Watchdog timer refresh acknowledgement period b(3) bé_ o5 R/W
set bit nevre
b3 | WDTRCS1 01 50% R/W
10:75%
11:100%
b4 — Reserved bits Setto 1. R/W
b5 —
b6 —
b7 —
Note:
1. The OFS2 register is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a
program.
Do not write additions to the OFS2 register. If the block including the OFS2 register is erased, the OFS2 register
is set to FFh.
When blank products are shipped, the OFS2 register is set to FFh. It is set to the written value after written by the
user.
When factory-programming products are shipped, the value of the OFS2 register is the value programmed by the
user.

For a setting example of the OFS2 register, refer to 13.3.1 Setting Example of Option Function Select Area.

Bits WDTRCS0 and WDTRCSH1
(Watchdog Timer Refresh Acknowledgement Period Set Bit)
Assuming that the period from when the watchdog timer starts counting until it underflows is 100%, the refresh

acknowledgement period for the watchdog timer can be selected.
For details, refer to 15.3.1.1 Refresh Acknowledgment Period.
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13.3 Notes on Option Function Select Area

13.3.1 Setting Example of Option Function Select Area

The option function select area is allocated in the flash memory, not in the SFRs. Set appropriate values as
ROM data by a program. The following shows a setting example.

* To set FFh in the OFS register
.org 0OFFFCH
dword reset | (OFFO00000h) ; RESET
(Programming formats vary depending on the compiler. Check the compiler manual.)

* To set FFh in the OFS2 register
.org 0OFFDBH
.byte OFFh
(Programming formats vary depending on the compiler. Check the compiler manual.)
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14. Watchdog Timer

The watchdog timer is a function that detects when a program is out of control. Use of the watchdog timer is
recommended to improve the reliability of the system.

14.1 Introduction

The watchdog timer contains a 14-bit counter and allows selection of count source protection mode enable or
disable.

Table 14.1 lists the Watchdog Timer Specifications.

Refer to 5.3 Watchdog Timer Reset for details of the watchdog timer reset.

Figure 14.1 shows the Watchdog Timer Block Diagram.

Table 14.1  Watchdog Timer Specifications

ltem Count Source Protection Mode Count Source Protection Mode
Disabled Enabled
Count source CPU clock Low-speed on-chip oscillator clock
for the watchdog timer
Count operation Decrement
Count start condition Either of the following can be selected:
« After a reset, count starts automatically.
+ Count starts by writing to the WDTS register.
Count stop condition Stop mode, wait mode ‘ None
Watchdog timer * Reset
initialization conditions » Write 00h and then FFh to the WDTR register (with acknowledgement period
setting). (1)
* Underflow
Operations at underflow | Watchdog timer interrupt Watchdog timer reset
or watchdog timer reset
Selectable functions + Division ratio of the prescaler

Selectable by the WDTC?7 bit in the WDTC register or the CM07 bit in
the CMO register.

« Count source protection mode
Whether count source protection mode is enabled or disabled after a reset
can be selected by the CSPROINI bit in the OFS register (flash memory).
If count source protection mode is disabled after a reset, it can be enabled or
disabled by the CSPRO bit in the CSPR register (program).

« Start or stop of the watchdog timer after a reset
Selectable by the WDTON bit in the OFS register (flash memory).

« Initial value of the watchdog timer
Selectable by bits WDTUFS0 and WDTUFS1 in the OFS2 register.

* Refresh acknowledgement period for the watchdog timer
Selectable by bits WDTRCS0 and WDTRCS1 in the OFS2 register.

Note:
1. Write the WDTR register during the count operation of the watchdog timer.

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS
Page 189 of 802



R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group, .
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 14. Watchdog Timer

Prescaler

CMO07 =0,
Y| WDC7 =0
1/16
L
| CSPRO =0 PM12=0
CPU clock 1/128 O Watchdog timer
L %%%7; 01 interrupt request
- Watchdog ti ? ) Yo g
1/2 o) atchdog timer
CMO07 =1 T O—>_
(Note 1) PM12 =1

------------ CSPRO =1 Watchdog
- - timer reset
Low-speed on-chip oscillator

for watchdog timer

Oscillation starts

when CSPRO = 1

Internal reset signal °[> D

(Low active)

Bits WDTRCS0 and WDTRCS1—— Refresh period
Write to WDTR register control circuit

CSPRO: Bit in CSPR register

WDTC7: Bit in WDTC register

PM12: Bit in PM1 register

CMO7: Bit in CMO register

WDTUFSO0, WDTUFS1, WDTRCS0, WDTRCSH1: Bits in OFS2 register

Note:
1. A value set by bits WDTUFS0 and WDTUFSHT is set in the watchdog timer (value when shipping: 3FFFh).

Figure 14.1 Watchdog Timer Block Diagram
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14. Watchdog Timer

14.2 Registers

14.2.1 Processor Mode Register 1 (PM1)
Address 0005h
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symool| — | — | — | — | — | PM12 | — —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 — Reserved bits Set to 0. R/W
b1 —
b2 PM12 [WDT interrupt/reset switch bit 0: Watchdog timer interrupt R/W
1: Watchdog timer reset (1)
b3 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b4 —
b5 —
b6 —
b7 — Reserved bit [Set to 0. R/W
Note:

1. The PM12 bit is set to 1 when 1 is written by a program (and remains unchanged even if 0 is written to it).
This bit is automatically set to 1 when the CSPRO bit in the CSPR register is set to 1 (count source protection

mode enabled).

Set the PRC1 bit in the PRCR register to 1 (write enabled) before rewriting the PM 1 register.

14.2.2 Watchdog Timer Reset Register (WDTR)
Address 000Dh

Bit b7 b6 b5 b4 b3 b2 b1 b0
Smol[ = [ — [ = [ = [ = [ — [ — [ =
After Reset X X X X X X X X
Bit Function R/W
b7 to b0 [Writing 00h and then FFh into this register initializes the watchdog timer. W
The initial value of the watchdog timer is specified by bits WDTUFS0 and WDTUF1 in the OFS2
register. (1)
Note:
1. Write the WDTR register during the count operation of the watchdog timer.
14.2.3 Watchdog Timer Start Register (WDTS)
Address 000Eh
Bit b7 b6 b5 b4 b3 b2 b1 b0
smo[ — [ — [ — [ — [ — [ — 1 — [ —
After Reset X X X X X X X X
Bit Function R/W
b7 to b0 [ A write instruction to this register starts the watchdog timer. w
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14. Watchdog Timer

14.2.4 Watchdog Timer Control Register (WDTC)
Address 000Fh

Bit b7 b6 b5 b4 b3 b2 b1 b0

Symbol | WDTC7 | — | — | — | — | — | — —
After Reset 0 0 1 1 1 1 1 1
Bit Symbol Bit Name Function R/W
b0 — The following bits of the watchdog timer can be read. R
b1 — When bits WDTUFS1 to WDTUFSO0 in the OFS2 register are R
b2 —_ 00b (03FFh): b5 to b0 R
b3 p— 01b (OFFFh): b7 to b2 R
b4 — 10b (1FFFh): b8 to b3 R
b5 — 11b (3FFFh): b9 to b4 R
b6 — Reserved bit When read, the content is 0. R
b7 WDTC?7 |Prescaler select bit 0: Divide-by-16 R/W

1: Divide-by-128
14.2.5 Count Source Protection Mode Register (CSPR)
Address 001Ch
Bit b7 b6 b5 b4 b3 b2 b1 b0

Symbol|{CSPRO| — | — | — | — | — | — [ — |
After Reset 0 0 0 0 0 0 0 0 (Note 1)
Bit Symbol Bit Name Function R/W
b0 — Reserved bits Setto 0. R/W
b1 —
b2 —
b3 —
b4 —
b5 —
b6 —
b7 CSPRO |Count source protection mode select bit (2) |0: Count source protection mode disabled R/W

1: Count source protection mode enabled
Notes:

1. When 0 is written to the CSPROINI bit in the OFS register, the value after reset is 10000000b.
2. To set the CSPRO bit to 1, write 0 and then 1 to it. This bit cannot be set to 0 by a program.
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14.2.6 Option Function Select Register (OFS)
Address OFFFFh

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol |CSPROINI| — | — | — |ROMCP1 | ROMCR — WDTON
After Reset User Setting Value (1)
Bit Symbol Bit Name Function R/W
b0 WDTON |Watchdog timer start select bit 0: Watchdog timer automatically starts after reset | R/'W
1: Watchdog timer is stopped after reset
b1 — Reserved bit Setto 1. R/W
b2 ROMCR |ROM code protect disable bit 0: ROM code protect disabled R/W
1: ROMCP1 bit enabled
b3 | ROMCP1 |ROM code protect bit 0: ROM code protect enabled R/W
1: ROM code protect disabled
b4 — Reserved bits Setto 1. R/W
b5 —
b6 —
b7 |CSPROINI|Count source protection mode 0: Count source protection mode enabled after reset | R/W
after reset select bit 1: Count source protection mode disabled after reset
Notes:
1. The OFS register is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a
program.
Do not write additions to the OFS register. If the block including the OFS register is erased, the OFS register is
set to FFh.
When blank products are shipped, the OFS register is set to FFh. It is set to the written value after written by the
user.
When factory-programming products are shipped, the value of the OFS register is the value programmed by the
user.

For a setting example of the OFS register, refer to 13.3.1 Setting Example of Option Function Select Area.
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14.2.7 Option Function Select Register 2 (OFS2)
Address OFFDBh

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | — | — | — | — |WDTRCS1 |WDTRCSO WDTUFS1|WDTUFSO0
After Reset User Setting Value (1)
Bit Symbol Bit Name Function R/W
b0 WDTUFSO0 [Watchdog timer underflow period set bit b(1)b8_ 03FFh R/W
b1 WDTUFS1 01 OFFEh R/W
1 0: 1FFFh
11: 3FFFh
b2 WDTRCSO0 |Watchdog timer refresh acknowledgement period b(3) bé_ o5 R/W
set bit nevre
b3 | WDTRCS1 01 50% R/W
10:75%
11:100%
b4 — Reserved bits Setto 1. R/W
b5 —
b6 —
b7 —
Note:
1. The OFS2 register is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a
program.
Do not write additions to the OFS2 register. If the block including the OFS2 register is erased, the OFS2 register
is set to FFh.
When blank products are shipped, the OFS2 register is set to FFh. It is set to the written value after written by the
user.
When factory-programming products are shipped, the value of the OFS2 register is the value programmed by the
user.

For a setting example of the OFS2 register, refer to 13.3.1 Setting Example of Option Function Select Area.

Bits WDTRCS0 and WDTRCSH1
(Watchdog Timer Refresh Acknowledgement Period Set Bit)
Assuming that the period from when the watchdog timer starts counting until it underflows is 100%, the refresh

acknowledgement period for the watchdog timer can be selected.
For details, refer to 15.3.1.1 Refresh Acknowledgment Period.
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14. Watchdog Timer

14.3

14.3.1

14.3.1.1

Functional Description

Common Items for Multiple Modes

Refresh Acknowledgment Period

The period for acknowledging refreshment operation to the watchdog timer (write to the WDTR register) can
be selected by bits WDTRCS0 and WDTRCS1 in the OFS2 register. Figure 14.2 shows the Refresh

Acknowledgement Period for Watchdog Timer.

Assuming that the period from when the watchdog timer starts counting until it underflows is 100%, a refresh
operation executed during the refresh acknowledgement period is acknowledged. Any refresh operation
executed during the period other than the above is processed as an incorrect write, and a watchdog timer
interrupt or watchdog timer reset (selectable by the PM12 bit in the PM1 register) is generated.

Do not execute any refresh operation while the count operation of the watchdog timer is stopped.

Count starts

Watchdog timer period
A

r

Refresh can be acknowledged

Underflow Refresh acknowledge period

\i

Tl

Processed as
incorrect write () Refresh can be acknowledged

- - »
¢ Lt >
)
]
]

Processed as incorrect write (" Refresh can be acknowledged

-« T >t >
1
: Refresh can be
Processed as incorrect write (") acknowledged

0% 25% 50% 75% 100%

Note:

1. A watchdog timer interrupt or watchdog timer reset is generated.

100% (WDTRCS1 to WDTRCSO = 11b)

75% (WDTRCS1 to WDTRCSO = 10b)

50% (WDTRCS1 to WDTRCSO = 01b)

25% (WDTRCS1 to WDTRCSO = 00b)

WDTRCSO0, WDTRCSH1: Bits in OFS2 register

Figure 14.2

Refresh Acknowledgement Period for Watchdog Timer
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14.3.2 Count Source Protection Mode Disabled

The count source for the watchdog timer is the CPU clock when count source protection mode is disabled.
Table 14.2 lists the Watchdog Timer Specifications (Count Source Protection Mode Disabled).

Table 14.2  Watchdog Timer Specifications (Count Source Protection Mode Disabled)

Item Specification
Count source CPU clock
Count operation Decrement
Period Division ratio of prescaler (n) x count value of watchdog timer (m) (1)
CPU clock

n: 16 or 128 (selected by the WDTC?7 bit in the WDTC register), or
2 when the low-speed clock is selected (CMO07 bit in CMO register = 1)
m: Value set by bits WDTUFS0 and WDTUFS1 in the OFS2 register
Example:
The period is approximately 13.1 ms when:
- The CPU clock frequency is set to 20 MHz.
- The prescaler is divided by 16.
- Bits WDTUFS1 to WDTUFSO are set to 11b (3FFFh).

Watchdog timer * Reset
initialization conditions + Write 00h and then FFh to the WDTR register. (3)
» Underflow
Count start conditions The operation of the watchdog timer after a reset is selected by

the WDTON bit (2) in the OFS register (address OFFFFh).
* When the WDTON bit is set to 1 (watchdog timer is stopped after reset).
The watchdog timer and prescaler are stopped after a reset and
start counting when the WDTS register is written to.
* When the WDTON bit is set to 0 (watchdog timer starts automatically after
reset).
The watchdog timer and prescaler start counting automatically after a reset.
Count stop condition Stop mode, wait mode (Count resumes from the retained value after exiting.)

Operations at underflow |+ When the PM12 bit in the PM1 register is set to 0.
Watchdog timer interrupt

* When the PM12 bit in the PM1 register is set to 1.
Watchdog timer reset (refer to 5.3 Watchdog Timer Reset)

Notes:

1. The watchdog timer is initialized when 00h and then FFh is written to the WDTR register. The
prescaler is initialized after a reset. This may cause some errors due to the prescaler during the
watchdog timer period.

2. The WDTON bit cannot be changed by a program. To set this bit, write 0 to bit 0 of address OFFFFh
with a flash programmer.

3. Write the WDTR register during the count operation of the watchdog timer.
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14.3.3 Count Source Protection Mode Enabled

The count source for the watchdog timer is the low-speed on-chip oscillator clock for the watchdog timer when
count source protection mode is enabled. If the CPU clock stops when a program is out of control, the clock can
still be supplied to the watchdog timer.

Table 14.3 lists the Watchdog Timer Specifications (Count Source Protection Mode Enabled).

Table 14.3  Watchdog Timer Specifications (Count Source Protection Mode Enabled)

ltem Specification
Count source Low-speed on-chip oscillator clock
Count operation Decrement
Period Count value of watchdog timer (m)

Low-speed on-chip oscillator clock for the watchdog timer
m: Value set by bits WDTUFS0 and WDTUFS1 in the OFS2 register
Example:
The period is approximately 8.2 ms when:
- The on-chip oscillator clock for the watchdog timer is set to 125 kHz.
- Bits WDTUFS1 to WDTUFSO are set to 00b (03FFh).

Watchdog timer * Reset
initialization conditions « Write 00h and then FFh to the WDTR register. (3)
» Underflow

Count start conditions The operation of the watchdog timer after a reset is selected by

the WDTON bit (1) in the OFS register (address OFFFFh).

* When the WDTON bit is set to 1 (watchdog timer is stopped after reset).
The watchdog timer and prescaler are stopped after a reset and
start counting when the WDTS register is written to.

* When the WDTON bit is set to 0 (watchdog timer starts automatically after

reset).

The v)vatchdog timer and prescaler start counting automatically after a reset.
Count stop condition None (Count does not stop even in wait mode and stop mode once it starts.)
Operation at underflow Watchdog timer reset (Refer to 5.3 Watchdog Timer Reset.)
Registers, bits * When the CSPPRO bit in the CSPR register is set to 1 (count source

protection mode enabled) (2), the following are set automatically:

- The low-speed on-chip oscillator for the watchdog timer is on.

- The PM12 bit in the PM1 register is set to 1 (watchdog timer reset when the
watchdog timer underflows).

Notes:

1. The WDTON bit cannot be changed by a program. To set this bit, write 0 to bit 0 of address OFFFFh
with a flash programmer.

2. Even if 0 is written to the CSPROINI bit in the OFS register, the CSPRO bit is set to 1. The
CSPROINI bit cannot be changed by a program. To set this bit, write 0 to bit 7 of address OFFFFh
with a flash programmer.

3. Write the WDTR register during the count operation of the watchdog timer.
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15. DTC

15. DTC

The DTC (data transfer controller) is a function that transfers data between the SFR and on-chip memory without using
the CPU. This chip incorporates one DTC channel. The DTC is activated by a peripheral function interrupt to perform
data transfers. The DTC and CPU use the same bus, and the DTC takes priority over the CPU in using the bus.

To control DTC data transfers, control data comprised of a transfer source address, a transfer destination address, and
operating modes are allocated in the DTC control data area. Each time the DTC is activated, the DTC reads control

data to perform data transfers.

15.1 Overview
Table 15.1 lists the DTC Specifications and Figure 15.1 shows DTC Block Diagram.
Table 15.1 DTC Specifications
Item Specification
Activation sources 38 sources
Allocatable control data 24 sets
Address space which can be transferred 64 Kbytes (00000h to OFFFFh)
Maximum number of transfer | Normal mode |256 times
times Repeat mode | 255 times
Maximum size of block to be | Normal mode |256 bytes
transferred Repeat mode | 255 bytes
Unit of transfers Byte

Transfer mode

Normal mode

Transfers end on completion of the transfer causing the DTCCT]
register value to change from 1 to 0.

Repeat mode

On completion of the transfer causing the DTCCT] register value to
change from 1 to 0, the repeat area address is initialized and the
DTRLD; register value is reloaded to the DTCCT] register to continue
transfers.

Address control

Normal mode

Fixed or incremented

Repeat mode

Addresses of the area not selected as the repeat area are fixed or
incremented.

Priority of activation sources

See Table 15.5 DTC Activation Sources and DTC Vector
Addresses.

Interrupt request

Normal mode

When the data transfer causing the DTCCT;j register value to change
from 1 to O is performed, the activation source interrupt request is
generated for the CPU, and interrupt handling is performed on
completion of the data transfer.

Repeat mode

When the data transfer causing the DTCCTj register value to change
from 1 to 0 is performed while the RPTINT bit in the DTCCRj register
is 1 (interrupt generation enabled), the activation source interrupt
request is generated for the CPU, and interrupt handling is performed
on completion of the transfer.

Transfer start

When bits DTCENIO to DTCENI7 in the DTCEN:i registers are 1
(activation enabled), data transfer is started each time the
corresponding DTC activation sources are generated.

Transfer stop

Normal mode

* When bits DTCENIO to DTCENI7 are set to 0 (activation disabled).
» When the data transfer causing the DTCCT;j register value to
change from 1 to 0 is completed.

Repeat mode

* When bits DTCENIO to DTCENI7 are set to 0 (activation disabled).

» When the data transfer causing the DTCCT] register value to
change from 1 to 0 is completed while the RPTINT bit is 1 (interrupt
generation enabled).

i=0to6,j=0t023
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15. DTC

DTCENO
to
DTCEN6

DTCTL

DTC activation
request

Peripheral interrupt request

4

Interrupt controller

Peripheral interrupt
request

Control circuit

Internal bus

DTCCR: DTC control register
DTBLS: DTC block size register
DTCCT: DTC transfer count register
DTRLD: DTC transfer count reload register
DTSAR: DTC source address register
DTDAR: DTC destination address register
DTCTL: DTC activation control register
DTCENO to DTCENS®:
DTC activation enable registers 0 to 6

ROM
RAM

Bus interface |

functions

[
@
<
k=3
5
o

J

Peripheral bus

Figure 15.1 DTC Block Diagram

15.2 Registers

When the DTC is activated, control data (DTCCRj, DTBLSj, DTCCTj, DTRLDj, DTSARj, and DTDAR;j, j =0 to
23) allocated in the control data area is read, and then transferred to the control registers (DTCCR, DTBLS,
DTCCT, DTRLD, DTSAR, and DTDAR) in the DTC. On completion of the DTC data transfer, the contents of the

DTC control registers are written back to the control data area.

Each DTCCR, DTBLS, DTCCT, DTRLD, DTSAR, and DTDAR register cannot be directly read or written to.
DTCCRj, DTBLSj, DTCCTj, DTRLDj, DTSAR]j, and DTDAR]j are allocated as control data at addresses from
2C40h to 2CFFh in the DTC control data area, and can be directly accessed.

Also, registers DTCTL and DTCENI (i = 0 to 6) can be directly accessed.
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15.2.1 DTC Control Register j (DTCCRj) (j = 0 to 23)
Address See Table 15.4 Control Data Allocation Addresses.
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| — | — | RPTINT | CHNE | DAMOD | SAMOD | RPTSEL | MODE
After Reset X X X X X X X X
Bit Symbol Bit Name Function R/W
b0 MODE | Transfer mode select bit 0: Normal mode R/W
1: Repeat mode
b1 | RPTSEL |Repeat area select bit (1) 0: Transfer destination is the repeat area. R/W
1: Transfer source is the repeat area.
b2 | SAMOD |Source address control bit (2) 0: Fixed R/W
1: Incremented
b3 | DAMOD | Destination address control bit (2) 0: Fixed R/W
1: Incremented
b4 CHNE | Chain transfer enable bit (3) 0: Chain transfers disabled R/W
1: Chain transfers enabled
b5 RPTINT | Repeat mode interrupt enable bit (1) | 0: Interrupt generation disabled R/W
1: Interrupt generation enabled
b6 — Reserved bits Setto 0. R/W
b7 —
Notes:
1. This bit is valid when the MODE bit is 1 (repeat mode).
2. Settings of bits SAMOD and DAMOD are invalid for the repeat area.
3. Set the CHNE bit in the DTCCR23 register to 0 (chain transfers disabled).
15.2.2 DTC Block Size Register j (DTBLS;]) (j = 0 to 23)
Address See Table 15.4 Control Data Allocation Addresses.
Bit b7 b6 b5 b4 b3 b2 b1 b0
smo[ = [ — [ = [ = [ = [ — [ — [ -
After Reset X X X X X X X X
Bit Function Setting Range | R/W
b7 to b0 These bits specify the size of the data block to be transferred by one 00hto FFh (1) | R/W
activation.

Note:
1. When the DTBLS register is set to 00h, the block size is 256 bytes.
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15.2.3 DTC Transfer Count Register j (DTCCT]j) (j = 0 to 23)
Address See Table 15.4 Control Data Allocation Addresses.

Bit b7 b6 b5 b4 b3 b2 b1 b0
Sympolf — | — | — | — | = | = | = | =
After Reset X X X X X X X X

Bit Function Setting Range | R/W

b7 to b0 |These bits specify the number of times of DTC data transfers. 00h to FFh (1) R/W

Note:

1. When the DTCCT register is set to 00h, the number of transfer times is 256. Each time the DTC is activated, the

DTCCT register is decremented by 1.

15.2.4 DTC Transfer Count Reload Register j (DTRLDj) (j = 0 to 23)

Address See Table 15.4 Control Data Allocation Addresses.

Bit b7 b6 b5 b4 b3 b2 b1 b0
Sympolf — [ — | — | — [ — [ — | — [ — |
After Reset X X X X X X X X
Bit Function Setting Range R/W
b7 to b0 | This register value is reloaded to the DTCCT register in repeat mode. 00h to FFh () R/W
Note:
1. Set the initial value for the DTCCT register.
15.2.5 DTC Source Address Register j (DTSAR;j) (j = 0 to 23)
Address See Table 15.4 Control Data Allocation Addresses.
Bit b7 b6 b5 b4 b3 b2 b1 b0
Sympoll — [ — | — | — [ — [ — | — [ — |
After Reset X X X X X X X X
Bit bi15 b14 b13 b12 b11 b10 b9 b8
Sympoll — | — | — | — [ — [ — | — [ — |
After Reset X X X X X X X X
Bit Function Setting Range R/W
b15to b0 |These bits specify a transfer source address for data transfer. 0000h to FFFFh R/W
15.2.6 DTC Destination Register j (DTDAR]j) (j = 0 to 23)
Address See Table 15.4 Control Data Allocation Addresses.
Bit b7 b6 b5 b4 b3 b2 b1 b0
Sympoll — [ — | — | — [ — | — | — [ — |
After Reset X X X X X X X X
Bit bi15 b14 b13 b12 b11 b10 b9 b8
Sympoll — | — | — | — [ — [ — | — [ — |
After Reset X X X X X X X X
Bit Function Setting Range R/W
b15to b0 |These bits specify a transfer destination address for data transfer. 0000h to FFFFh R/W
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15.2.7 DTC Activation Enable Register i (DTCENi) (i = 0 to 6)
Address 0088h (DTCENO), 0089h (DTCEN1), 008Ah (DTCEN2), 008Bh (DTCENS3), 008Ch (DTCEN4),
008Dh (DTCENS), 008Eh (DTCENSG)
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | DTCENi7| DTCENi6| DTCENi5 | DTCENi4 | DTCENI3 | DTCENi2 | DTCEN:IA1 | DTCENi0|
After Reset 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | DTCENIO | DTC activation enable bit 0: Activation disabled R/W
b1 DTCEN:IA 1: Activation enabled R/W
b2 | DTCENI2 R/W
b3 | DTCENI3 R/W
b4 | DTCENi4 R/W
b5 | DTCENI5 R/W
b6 | DTCENI6 R/W
b7 | DTCENi7 R/W
i=0to6

The DTCEN:i registers enable/disable DTC activation by interrupt sources. Table 15.2 shows Correspondences
between Bits DTCENIiO to DTCENi7 (i = 0 to 6) and Interrupt Sources.

Table 15.2  Correspondences between Bits DTCENIiO to DTCENi7 (i = 0 to 6) and Interrupt
Sources
Register DTCENi7 DTCENi6 DTCENIi5 DTCENi4 DTCENI3 DTCENi2 DTCENiI1 DTCENIO
9 Bit Bit Bit Bit Bit Bit Bit Bit
DTCENO INTO INTA INT2 INT3 INT4 INTS INT6 INT7
. A/D UARTO UARTO UART1 UART1 UART2 UART2
DTCENT1 Key input . . o . - . L
conversion reception | transmission | reception | transmission | reception | transmission
Timer RC Timer RC
SSU/I2Cbus | SSU/I2C bus input- input-
DTCEN2 | receive data transmit — — — — capture/ capture/
full data empty compare- compare-
match A match B
Timer RC Timer RC Timer RDO | Timer RDO | Timer RDO | Timer RDO | Timer RD1 Timer RD1
input- input- input- input- input- input- input- input-
DTCEN3 capture/ capture/ capture/ capture/ capture/ capture/ capture/ capture/
compare- compare- compare- compare- compare- compare- compare- compare-
match C match D match A match B match C match D match A match B
Timer RD1 Timer RD1
input- input-
DTCEN4 capture/ capture/ — — — — — —
compare- compare-
match C match D
Timer RG
input-
DTCEN5 — — Timer RE — — — — capture/
compare-
match A
Timer RG
input-
DTCEN6 capture/ Timer RA — Timer RB Flash ready — — —
status
compare-
match B
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15.2.8 DTC Activation Control Register (DTCTL)
Address 0080h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| — | — [ — | — | — | — | NMF | —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 — Reserved bit Set to 0. R/W
b1 NMIF | Non-maskable interrupt generation | 0: Non-maskable interrupts not generated R/W
bit (1) 1: Non-maskable interrupts generated
b2 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b3 —
b4 —
b5 —
b6 —
b7 —
Note:

1. The results of writing to these bits are as follows:

» The bit is set to 0 when it is first read as 1 and then 0 is written to it.

« The bit remains unchanged even if it is first read as 0 and then 0 is written to it because its previous value is
retained. (The bit’s value remains 1 even if it is set to 1 from 0 after being read as 0 and having 0 written to it
because its previous value is retained.)

* The bit’s value remains unchanged if 1 is written to it.

The DTCTL register controls DTC activation when a non-maskable interrupt (an interrupt by the watchdog
timer or oscillation stop detection) is generated.

NMIF Bit (Non-Maskable Interrupt Generation Bit)

The NMIF bit is set to 1 when a watchdog timer interrupt or an oscillation stop detection interrupt is generated.
When the NMIF bit is 1, the DTC is not activated even if the interrupt which enables DTC activation is
generated. If the NMIF bit is changed to 1 during DTC transfer, the transfer is continued until it is completed.

When an interrupt source is the watchdog timer, wait for the following cycles before writing 0 to the NMIF bit:
If the WDTCT7 bit in the WDTC register is set to 0 (divide-by-16 using the prescaler), wait for 16 cycles of the
CPU clock after the interrupt source is generated.

If the WDTCT7 bit is set to 1 (divide-by-128 using the prescaler), wait for 128 cycles of the CPU clock after the
interrupt source is generated.

When an interrupt source is oscillation stop detection, set to the OCD1 bit in the OCD register to 0 (oscillation
stop detection interrupt disabled) before writing 0 to the NMIF bit.
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15.3 Function Description

15.3.1 Overview

When the DTC is activated, control data is read from the DTC control data area to perform data transfers and
control data after data transfer is written back to the DTC control data area. 24 sets of control data can be stored
in the DTC control data area, which allows 24 types of data transfers to be performed.

There are two transfer modes: normal mode and repeat mode. When the CHNE bit in the DTCCR] (j = 0 to 23)
register is set to 1 (chain transfers enabled), multiple control data is read and data transfers are continuously
performed by one activation source (chain transfers).

A transfer source address is specified by the 16-bit register DTSAR], and a transfer destination address is
specified by the 16-bit register DTDAR]. The values in the registers DTSARj and DTDAR] are separately fixed
or incremented according to the control data on completion of the data transfer.

15.3.2 Activation Sources

The DTC is activated by an interrupt source. Figure 15.2 is a Block Diagram Showing Control of DTC

Activation Sources.

The interrupt sources to activate the DTC are selected with the DTCENi (i = O to 6) register.

The DTC sets O (activation disabled) to the corresponding bit among bits DTCENiO to DTCENi7 in the

DTCEN:i register during operation when the setting of data transfer (the first transfer in chain transfers) is either

of the following:

* Transfer causing the DTCCT] (j = 0 to 23) register value to change to 0 in normal mode

* Transfer causing the DTCCT] register value to change to 0 while the RPTINT bit in the DTCCR] register is 1
(interrupt generation enabled) in repeat mode

If the data transfer setting is not either of the above and the activation source is an interrupt source for timer RC,

timer RD, or the flash memory, the DTC sets O to the interrupt source flag corresponding to the activation

source during operation.

Table 15.3 shows the DTC Activation Sources and Interrupt Source Flags for Setting to O during DTC

Operation.

If multiple activation sources are simultaneously generated, DTC activation will be performed according to the

DTC activation source priority.

If multiple activation sources are simultaneously generated on completion of DTC operation, the next transfer

will be performed according to the priority.

DTC activation is not affected by the I flag or interrupt control register, unlike with interrupt request operation.

Therefore, even if interrupt requests cannot be acknowledged because interrupts are disabled, DTC activation

requests can be acknowledged. The IR bit in the interrupt control register does not change even when an

interrupt source to enable DTC activation is generated.

Interrupt controller

Interrupt request

Peripheral interrupt
request >

Peripheral function 1

. DTC activation
Select interrupt source or request
Peripheral function 2 Peripheral interrupt DTC activation source gl DTC
(timer RC, timer RD, request
timer RG, flash memory)
A A Select DTC activation or
interrupt generation.
DTCENi
A Set the bit among bits DTCENiO to
Set the interrupt source flag DTCENi7 (i=0to 6) to 0.
in the status register to 0.

Clear control

Figure 15.2  Block Diagram Showing Control of DTC Activation Sources
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15. DTC

Table 15.3
Operation

DTC Activation Sources and Interrupt Source Flags for Setting to 0 during DTC

DTC activation source generation

Interrupt Source Flag for Setting to 0

Timer RC input-capture/compare-match A

IMFA bit in TRCSR register

Timer RC input-capture/compare-match B

IMFB bit in TRCSR register

Timer RC input-capture/compare-match C

IMFC bit in TRCSR register

Timer RC input-capture/compare-match D

IMFD bit in TRCSR register

Timer RDO input-capture/compare-match A

IMFA bit in TRDSRO register

Timer RDO input-capture/compare-match B

IMFB bit in TRDSRO register

Timer RDO input-capture/compare-match C

IMFC bit in TRDSRO register

Timer RDO input-capture/compare-match D

IMFD bit in TRDSRO register

Timer RD1 input-capture/compare-match A

IMFA bit in TRDSR1 register

Timer RD1 input-capture/compare-match B

IMFB bit in TRDSR1 register

Timer RD1 input-capture/compare-match C

IMFC bit in TRDSR1 register

Timer RD1 input-capture/compare-match D

IMFD bit in TRDSR1 register

Flash ready status

RDYSTI bit in FST register
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15. DTC

15.3.3 Control Data Allocation and DTC Vector Table
Control data is allocated in the following order: registers DTCCRj, DTBLSj, DTCCTj, DTRLDj, DTSARj, and

DTDARj (j = 0 to 23). Table 15.4 shows the Control Data Allocation Addresses.

Table 15.4 Control Data Allocation Addresses
DTSAR] | DTSAR] | DTDAR] | DTDAR;
Register | Control Address DTCCRj | DTBLSj | DTCCTj | DTRLDj | Register | Register | Register | Register
Symbol | Data No. Register | Register | Register | Register | (Lower (Higher (Lower (Higher
8 Bits) | 8Bits) | 8Bits) | 8 Bits)

pTopo | Control 1 2C40hto | ooyny | ocath | 2c42h | 2043h | 2c44h | 2c45h | 2C46h | 2C47h
Data 0 2C47h

propt | Control | 2C48hto | oogr | ocagh | 2c4An | 2C4Bh | 2c4ch | 2C4Dh | 2C4Eh | 2C4Fh
Data 1 2C4Fh

prepz | Control 1 2C50hto | »onny | oosth | 2052h | 2053h | 2C54h | 2055h | 2Cs6h | 2C57h
Data 2 2C57h
Control | 2C58hto

DTCD3 | o0 | “oospn | 2C58h | 2C59h | 2C5Ah | 2C5Bh | 2C5Ch | 205Dh | 2C5Eh | 2C5Fh

DTCD4 | Control | 2C60hto | ,oen | oogin | 2062h | 2C63h | 2Ce4h | 2065h | 2Ce6h | 2C67h
Data 4 2C67h

pTcps | Control | 2C68hto | oopgn | ocegh | 2ceAh | 2C6Bh | 206Ch | 2C6Dh | 2C6Eh | 2C6Fh
Data 5 2C6Fh

prope | Control | 2C70hto | ooy | oc71h | 2072h | 2073h | 2c74h | 2075h | 2076h | 2077h
Data 6 2C77h

prcpy | Control | 2C78hto | o0y | oc79h | 2c7AR | 207Bh | 207Ch | 207Dh | 2C7ER | 2C7Fh
Data 7 2C7Fh

pTopg | Control | 2C8O0hto | ,oany | oogth | 2c82h | 2083h | 2csah | 2cssh | 2Cseh | 2C87h
Data 8 2C87h
Control | 2C88hto

DTCDY | 200 | “oogen | 2C88h | 2C89h | 2C8Ah | 2C8Bh | 2C8Ch | 2C8Dh | 2C8Eh | 2C8Fh
Control | 2C90h to

DTCD10 | oo | Sogun | 2C90h | 2C9th | 2Ce2h | 2Ce3h | 2Ce4h | 2Cesh | 2C96h | 2C97h

pTcp1y | Control | 2C98hto | nga | oogon | 200AR | 2c9Bh | 2c9ch | 2C9Dh | 2C9ER | 2C9Fh
Data 11 2C9Fh
Control | 2CAOh to

DTCD12 | o0 | “5ca7n | 2CAOh | 2CAth | 2CA2h | 2CA3h | 2CA4h | 2CASh | 2CA6h | 2CA7h

prcp1g | Control | 2CABhto | haa | ocagh | 2CAAh | 2CABh | 2CACh | 2CADh | 2CAEh | 2CAFh
Data 13 | 2CAFh
Control | 2CB0Oh to

DTCD14 | pono | “5og7n | 2CBOh | 2CBih | 2CB2h | 2CB3h | 2CB4h | 2CBSh | 2CBéh | 2CB7h
Control | 2CB8hto

DTCD15 | on's | “ycmen | 2CB8h | 2CB9h | 2CBAh | 2CBBh | 2CBCh | 2CBDh | 2CBEh | 2CBFh

pTcD1g | Control | 26C0nto | omg | o6cn | 2002h | 2cC3h | 2cc4n | 2ccsh | 2cceh | 2cc7h
Data 16 | 2CC7h

pTcp17 | Control | 20G8hto | ,mar | 5656on | 20cAh | 200Bh | 2cCCh | 2cCDh | 2CCER | 2cCFh
Data 17 2CCFh

pTcp1g | Control | 20D0hto | 5 | o6pn | 20D2h | 20D3h | 20D4h | 20Dsh | 2cDeh | 2cD7h
Data 18 2CD7h

DTCD1g | Control | 20D8hto | ,ne | 56opon | 20DAR | 20DBR | 20DCh | 2cDDh | 2CDER | 2CDFh
Data19 | 2CDFh
Control | 2CEOhto

DTCD20 | o0 | “5cE7n | 2CEON | 2CEMh | 2CE2h | 2CESh | 2CE4h | 2CESh | 2CE6h | 2CE7h
Control | 2CE8hto

DTCD21 | oo | “yceen | 2CE8h | 2CESh | 2CEAh | 2CEBh | 2CECh | 2CEDh | 2CEEh | 2CEFh
Control | 2CFOhto

DTCD22 | o | “5opyn | 2CFOh | 2CFth | 2CF2h | 2CF3h | 2CFah | 2CFsh | 2CFeh | 2CF7h
Control | 2CF8hto

DTCD23 | yonon | “sopen | 2CF8h | 2CFSh | 2CFAh | 2CFBh | 2CFCh | 2CFDh | 2CFEh | 2CFFh

j=0to23
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15. DTC

When the DTC is activated, one control data is selected according to the data read from the vector table which
has been assigned to each activation source, and the selected control data is read from the DTC control data

area.

Table 15.5 shows the DTC Activation Sources and DTC Vector Addresses. A one-byte vector table area is
assigned to each activation source and one value from 00000000b to 00010111b (control data numbers in Table
15.4) is stored in each area to select one of the 24 control data sets.
Figures 15.3 to 15.7 show the DTC Internal Operation Flowchart.

Table 15.5  DTC Activation Sources and DTC Vector Addresses
Interrupt Request Source Interrupt Name Source No. DTC Vector Address | Priority
External input INTO 0 2C00h High
INT1 1 2C01h A
INT2 2 2C02h
INT3 3 2C03h
INT4 4 2C04h
INT5 5 2C05h
INT6 6 2C06h
INT7 7 2C07h
Key input Key input 8 2C08h
A/D A/D conversion 9 2C09%h
UARTO UARTO reception 10 2C0Ah
UARTO transmission 11 2C0Bh
UART1 UART1 reception 12 2C0Ch
UART1 transmission 13 2C0Dh
UART2 UART2 reception 14 2COEh
UART2 transmission 15 2COFh
SSU/I12C bus Receive data full 16 2C10h
Transmit data empty 17 2C11h
Timer RC Input-capture/compare-match A 22 2C16h
Input-capture/compare-match B 23 2C17h
Input-capture/compare-match C 24 2C18h
Input-capture/compare-match D 25 2C19h
Timer RDO Input-capture/compare-match A 26 2C1Ah
Input-capture/compare-match B 27 2C1Bh
Input-capture/compare-match C 28 2C1Ch
Input-capture/compare-match D 29 2C1Dh
Timer RD1 Input-capture/compare-match A 30 2C1Eh
Input-capture/compare-match B 31 2C1Fh
Input-capture/compare-match C 32 2C20h
Input-capture/compare-match D 33 2C21h
Timer RE Timer RE 42 2C2Ah
Timer RG Input-capture/compare-match A 47 2C2Fh
Input-capture/compare-match B 48 2C30h
Timer RA Timer RA 49 2C31h
Timer RB Timer RB 51 2C33h | /
Flash memory Flash memory ready status 52 2C34h Low
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15. DTC
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DTCENIO to DTCEN:I7: Bits in DTCEN:i (i = 0 to 6) register
RPTINT, CHNE: Bits in DTCCR; register
NMIF: Bitin DTCTL register

No

]

flag in the status register

Write 0 to the interrupt source

v

Read control data |

Write 0 to the bit among

DTCEN:IO to DTCENi7 %7

Generate an interrupt request
for the CPU | Read control data |

'

! !

Transfer data

Transfer data |

| Transfer data | | Transfer data |

l

!

! !

Write back control data

| | Write back control data |

| Write back control data | | Write back control data

CHNE=1?
No

Yes

e

No

( End

)

Yes
CHNE=1?

No No

Y
( Interrupt handling )

Figure 15.4

RD, or Timer RG Interrupt Source

DTC Internal Operation Flowchart When DTC Activation Source is Timer RC, Timer
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(DTC activation source generation) Branch 1

0 is written to the bit among bits DTCENIO to DTCENi7 and an interrupt request is generated
when transfer is either of the following:
- Transfer causing the DTCCT] (j = 0 to 23) register value to change from 1 to 0 in normal mode

¢— - Transfer causing the DTCCT] register value to change from 1 to 0 while the RPTINT bitis 1 in

repeat mode

DTCEN:IO to DTCENI7: Bits in DTCENi (i = 0 to 6) register
RPTINT, CHNE: Bits in DTCCR,;j register

| Read DTC vector | NMIF: Bit in DTCTL register

l RDRF: Bit in SSSR/ICSR register

| Read control data | l

Write 0 to the bit among
DTCENIO to DTCENi7

Yes Generate an interrupt request
for the CPU
No —l<7 l l<—

Transfer data | Read control data | Transfer data | Read control data
(Reading the receive data register (Reading the receive data register
sets the RDRF bit to 0) () l does not set the RDRF bit to 0) l

1 Transfer data l Transfer data
(Reading the receive data register - (Reading the receive data register
| sets the RDRF bit to 0) () | Write back control data | does not set the RDRF bit to 0)

' ' '

Write back control data

CHNE-17 ves| | witebackcontroldata | CHNE_T? | wite back control data |
No No
No No

( End ) ( Interrupt handling J

Note:
1. When the DTC activation source is SSU/I?C bus receive data full, the DTC does not set the RDRF bit in the SSSR register/the ICSR register to 0.
Instead, reading the receive data register during DTC data transfer sets the RDRF bit to 0.

Figure 15.5  DTC Internal Operation Flowchart When DTC Activation Source is SSU/I?C bus
Receive Data Full

(DTC activation source generation) Branch 1

0 is written to the bit among bits DTCENIO to DTCENi7 when transfer is either of the following:
- Transfer causing the DTCCT] (j = 0 to 23) register value to change from 1 to 0 in normal mode
- Transfer causing the DTCCT] register value to change from 1 to 0 while the RPTINT bit is 1 in

¢— repeat mode

DTGENIO to DTGENi7: Bits in DTCEN (i = 0 to 6) register
RPTINT, CHNE: Bits in DTCCR; register
| Read DTC vector | NMIF: Bit in DTCTL register

l TDRE: Bit in SSSR/ICSR register

| Read control data |

¥
Yes Write 0 to the bit among
DTCEN:IO to DTCENi7

No —l'i l -

Transfer data | Read control data | Transfer data | Read control data |
(writing the transmit data register (writing the transmit data register
sets the TDRE bit to 0) ") l sets the TDRE bit to 0) l

l Transfer data l Transfer data
(writing the transmit data register (writing the transmit data register
| sets the TDRE bit to 0) (" | Write back control data | sets the TDRE bit to 0) ("

' |

Write back control data

CHNE=1? Yes | Write back control data | CHNE=1? | Write back control data |
No No
No No

= )

Note:
1. When the DTC activation source is SSU/I?C bus transmit data empty, the DTC does not set the TDRE bit in the SSSR register/the ICSR register to 0.
Instead, writing data to the transmit data register during DTC data transfer sets the TDRE bit to 0.

Figure 15.6  DTC Internal Operation Flowchart When DTC Activation Source is SSU/I2C bus
Transmit Data Empty
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( DTC activation source ]

generation Branch 1

0 is written to the bit among bits DTCENIO to DTCENI7 when transfer is either of the following:
- Transfer causing the DTCCT] (j = 0 to 23) register value to change from 1 to 0 in normal mode
- Transfer causing the DTCCT] register value to change from 1 to 0 while the RPTINT bit is 1 in

¢— repeat mode

DTCEN:IO to DTCEN:I7: Bits in DTCEN:i (i = 0 to 6) register
RPTINT, CHNE: Bits in DTCCR register
Read DTG vector | NMIF: Bit in DTCTL register

!

Read control data |

— P
No — Write 0 to the bit among
¥ DTCEN:IO to DTCENi7 —l<7

Write 0 to the interrupt source Write 0 to the interrupt source
| Read control data | | Read control data |

flag in the status register flag in the status register

' ' |

| Transfer data | | Transfer data | | Transfer data | | Transfer data |
| Write back control data | | Write back control data | | Write back control data | | Write back control data |

Yes Y Yes
onET7 ——=Yes| " ome-7 CHNE=17 = e

No No No No

= )

Figure 15.7  DTC Internal Operation Flowchart When DTC Activation Source is Flash ready status
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15. DTC

15.3.4 Normal Mode

One to 256 bytes of data are transferred by one activation. The number of transfer times can be 1 to 256. When
the data transfer causing the DTCCTj (j = O to 23) register value to change to 0 is performed, an interrupt
request for the CPU is generated during DTC operation.

Table 15.6 shows Register Functions in Normal Mode.
Figure 15.8 shows Data Transfers in Normal Mode.

Table 15.6  Register Functions in Normal Mode
Register Symbol Function
DTC block size register j DTBLSj Size of the data block to be transferred by one activation
DTC transfer count register j DTCCT]j Number of times of data transfers
DTC transfer count reload DTRLD;j Not used
register j
DTC source address register | DTSAR; Data transfer source address
DTC destination address DTDAR;j Data transfer destination address
register j
j=0to 23

Transfer source

Transfer destination

SRC

DST }

Size of the data block to be transferred
by one activation (N bytes)

DTBLSj =N
DTSARj = SRC
DTDARj = DST
j=0to 23
Bits b3 to b0 in | Source address | Destination address Source address Destination address
DTCCR register control control after transfer after transfer
00X0b Fixed Fixed SRC DST
01X0b Incremented Fixed SRC+N DST
10X0b Fixed Incremented SRC DST+N
11X0b Incremented Incremented SRC+N DST+N
X:0or1
Figure 15.8  Data Transfers in Normal Mode
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15. DTC

15.3.5 Repeat Mode

One to 255 bytes of data are transferred by one activation. Either of the transfer source or destination should be
specified as the repeat area. The number of transfer times can be 1 to 255. On completion of the specified
number of transfer times, the DTCCT]j (i =0 to 23) register and the address specified for the repeat area are
initialized to continue transfers. When the data transfer causing the DTCCT] register value to change to 0 is
performed while the RPTINT bit in the DTCCRj register is 1 (interrupt generation enabled), an interrupt request

for the CPU is generated during DTC operation.

The lower 8 bits of the initial value for the repeat area address must be 00h. The size of data to be transferred

must be set to 255 bytes or less before the specified number of transfer times is completed.

Table 15.7 shows Register Functions in Repeat Mode.
Figure 15.9 shows Data Transfers in Repeat Mode.

Table 15.7  Register Functions in Repeat Mode
Register Symbol Function
DTC block size register j DTBLSj Size of the data block to be transferred by one activation
DTC transfer count register j DTCCT]j Number of times of data transfers

DTC transfer count reload register j | DTRLD

This register value is reloaded to the DTCCT register. (Data

transfer count is initialized.)

DTC source address register | DTSAR;j Data transfer source address
DTC destination address register j | DTDAR; Data transfer destination address
j=0to 23
DTCCTj register = 1
Transfer source Transfer destination
SRC DST Size of the data block to be transferred by
Transfer one activation (N bytes)
DTBLSj =N
DTCCTj = 1
DTSAR] = SRC
DTDAR;j = DST
j=0to023
Bits b3 to b0 in [ Source address | Destination address Source address Destination address
DTCCR register control control after transfer after transfer
0X11b Repeat area Fixed SRC+N DST
1X11b Repeat area Incremented SRC+N DST+N
X001b Fixed Repeat area SRC DST+N
X101b Incremented Repeat area SRC+N DST+N
X:0or1
DTCCTj register = 1
Repeat area
Address of the repeat area is initialized
SRCO/DSTO after a transfer.
SRC/DST B%LCST‘J-::'#
DTSARj = SRC
DTDAR;j = DST
j=0to023
Bits b3 to b0 in [ Source address | Destination address Source address Destination address
DTCCR register control control after transfer after transfer
0X11b Repeat area Fixed SRCO DST
1X11b Repeat area Incremented SRCO DST+N
X001b Fixed Repeat area SRC DSTO
X101b Incremented Repeat area SRC+N DSTO
SRCO: Initial source address value
DSTO: Initial destination address value
X:0or1
Figure 15.9  Data Transfers in Repeat Mode
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15.3.6 Chain Transfers

When the CHNE bit in the DTCCR]j (j = 0 to 22) register is 1 (chain transfers enabled), multiple data transfers
can be continuously performed by one activation source. Figure 15.10 shows a Flow of Chain Transfers.

When the DTC is activated, one control data is selected according to the data read from the DTC vector address
corresponding to the activation source, and the selected control data is read from the DTC control data area.
When the CHNE bit for the control data is 1 (chain transfers enabled), the next control data immediately
following the current control data is read and transferred after the current transfer is completed. This operation
is repeated until the data transfer with the control data for which the CHNE bit is O (chain transfers disabled) is
completed.

Set the CHNE bit in the DTCCR23 register to 0 (chain transfers disabled).

DTC activation source
generation

A
| Read DTC vector |

Y
| Read control data 1 |

DTC control data area

A4
Transfer data |

Control data 1
CHNE =1 |

Control data 2 v

CHNE =0
| Write back control data 1 |
Y
| Read control data 2 |
Y
| Data transfer |
Y
| Write back control data 2 |
Y
CHNE: Bit in DTCCR,; register | End of DTC transfers |

Figure 15.10 Flow of Chain Transfers

15.3.7 Interrupt Sources

When the data transfer causing the DTCCT] (j = 0 to 23) register value to change to 0 is performed in normal
mode, and when the data transfer causing the DTCCT] register value to change to 0 is performed while the
RPTINT bit in the DTCCR]j register is 1 (interrupt generation enabled) in repeat mode, the interrupt request
corresponding to the activation source is generated for the CPU during DTC operation. However, no interrupt
request is generated for the CPU when the activation source is SSU/I2C bus transmit data empty or flash ready
status.

Interrupt requests for the CPU are affected by the I flag or interrupt control register. In chain transfers, whether
the interrupt request is generated or not is determined either by the number of transfer times specified for the
first type of the transfer or the RPTINT bit. When an interrupt request is generated for the CPU, the bit among
bits DTCENIO to DTCENi7 in the DTCENI (i = 0 to 6) registers corresponding to the activation source are set
to O (activation disabled).
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15. DTC

15.3.8 Operation Timings

The DTC requires five clock cycles to read control data allocated in the DTC control data area. The number of
clock cycles required to write back control data differs depending on the control data settings.

Figure 15.11 shows an Example of DTC Operation Timings and Figure 15.12 shows an Example of DTC
Operation Timings in Chain Transfers.

Table 15.8 shows the Specifications of Control Data Write-Back Operation.

CPU clock
I 6 6 = (D D e
R:ad veztf)r Read control data > :Transfer data= <Write back control d:ta
Figure 15.11 Example of DTC Operation Timings

CPU clock

Address

Read vector

Read control data

Transfer data  Write back control data

Read control data

Transfer data  Write back control data

Uy UYL

<!Esed by CPU

Figure 15.12 Example of DTC Operation Timings in Chain Transfers

Table 15.8  Specifications of Control Data Write-Back Operation
Bits b3 to b0 Operatin Address Control Control Data to be Written Back Number of
inDTCCR | —heia source | Dostiration | DTCCTI DTRLD] | DTSAR] | DTDAR| Clock
Register Register Register Register Register Cycles
00X0b Fixed Fixed | Written back | Written back | Nt Written | Not written 1
back back
01X0b Normal Incremented Fixed Written back | Written back | Written back Notb\;v;ﬁten 2
mode -
10X0b Fixed Incremented | Written back | Written back Notb\;v;iten Written back 2
11X0b Incremented | Incremented | Written back | Written back | Written back | Written back 3
0X11b Fixed Written back | Written back | Written back Not written 2
Repeat area back
1X11b Repeat Incremented | Written back | Written back | Written back | Written back 3
mode i
X001b Fixed Written back | Written back Not written Written back 2
Repeat area back
X101b Incremented Written back | Written back | Written back | Written back 3
j=0t0 23
X:0or1

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS

Page 214 of 802




R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group 15. DTC

15.3.9 Number of DTC Execution Cycles

Table 15.9 shows the Operations Following DTC Activation and Required Number of Cycles for each
operation.
Table 15.10 shows the Number of Clock Cycles Required for Data Transfers.

Table 15.9  Operations Following DTC Activation and Required Number of Cycles

Control Data Read . !
Vector Read Road Write-back Data Read Data Write Internal Operation
1 5 (Note 2) (Note 1) (Note 1) 1
Notes:

1. For the number of clock cycles required for data read/write, see Table 15.10 Number of Clock
Cycles Required for Data Transfers.

2. For the number of clock cycles required for control data write-back, see Table 15.8 Specifications
of Control Data Write-Back Operation.

Data is transferred as described below, when the DTBLSj (j = 0 to 23) register = N,
(1) When N = 2n (even), two-byte transfers are performed n times.

(2) When N =2n + 1 (odd), 2-byte transfers are performed n times followed by one 1-byte transfer.

Table 15.10 Number of Clock Cycles Required for Data Transfers

Internal RAM | | SFR SFR SFR
_ Unitof | (During DTC Transfers) | Internal ROM | "terma (Word Access) (DTC control data area)
Operation ROM (Byte
Transfers | Even Odd | (Program ROM) (Data flash) Even Odd Access) Even Odd
Address | Address Address | Address Address | Address
1-byte SK1 1 1 2 2 2 1
Dat d
dareal opyeske| 1 | 2 2 4 2 | 4 4 R
Data writ 1-byte SLA1 1 — — 2 2 1
ata write
2-byte SL2 EE — — 2 | 4 4 EE

From Tables 15.9 and 15.10, the total number of required execution cycles can be obtained by the following
formula:

Number of required execution cycles = 1 + X[formula A] + 2
X: Sum of the cycles for the number of transfer times performed by one activation source ([the number of
transfer times for which CHNE is set to 1] + 1)

(1) For N =2n (even)
Formula A=J+neSK2+neSL2
(2) For N =2n+1 (odd)
FormulaA=J+neSK2+1+SKIl+neSL2+1+SL1
J: Number of cycles required to read control data (5 cycles) + number of cycles required to write back control data

To read data from or write data to the register that to be accessed in 16-bit units, set an even value of 2 or greater
to the DTBLSj (j = 0 to 23) register.
The DTC performs accesses in 16-bit units.
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15.3.10 DTC Activation Source Acknowledgement and Interrupt Source Flags

15.3.10.1 Interrupt Sources Except for Flash Memory, Timer RC, Timer RD, Timer
RG, and Synchronous Serial Communication Unit (SSU)/I2C bus

When the DTC activation source is an interrupt source except for the flash memory, timer RC, timer RD, timer
RG, or the synchronous serial communication unit/I2C bus, the same DTC activation source cannot be
acknowledged for 8 to 12 cycles of the CPU clock after the interrupt source is generated. If a DTC activation
source is generated during DTC operation and acknowledged, the same DTC activation source cannot be
acknowledged for 8 to 12 cycles of the CPU clock on completion of the DTC transfer immediately before the
DTC is activated by the source.

15.3.10.2 Flash Memory

When the DTC activation source is flash memory ready status, even if a flash memory ready status interrupt
request is generated, it is not acknowledged as the DTC activation source after the RDYSTI bit in the FST
register is set to 1 (flash memory ready status interrupt request) and before the DTC sets the RDYSTI bit to 0
(no flash memory ready status interrupt request). If a flash memory ready status interrupt request is generated
after the DTC sets the RDYSTI bit to 0, the DTC acknowledges it as the activation source. 8 to 12 cycles of the
CPU clock are required after the RDYSTI bit is set to 1 and before the DTC sets the interrupt request flag to 0.
If a flash memory ready status interrupt request is generated during DTC operation and acknowledged as the
DTC activation source, the RDYSTI bit is set to O after 8 to 12 cycles of the CPU clock on completion of the
DTC transfer immediately before the DTC is activated by the source.

15.3.10.3 Timer RC, Timer RD

When the DTC activation source is an interrupt source for timer RC or timer RD, even if an input
capture/compare match in individual timers occurs, it is not acknowledged as the DTC activation source after
the interrupt source flag is set to 1 and before the DTC sets the flag to 0. If an input capture/compare match
occurs after the DTC sets the interrupt source flag to 0, the DTC acknowledges it as the activation source. 8 to
12 cycles of the CPU clock plus 0.5 to 1.5 cycles of the timer operating clock are required after the interrupt
source flag is set to 1 and before the DTC sets the flag to 0. If individual DTC activation sources are generated
for timer C and timer D during DTC operation and acknowledged, the interrupt source flag is set to O after 8 to
12 cycles of the CPU clock plus 0.5 to 1.5 cycles of the timer operating clock on completion of the DTC
transfer immediately before the DTC is activated by the source.

15.3.10.4 SSU/I2C bus Receive Data Full

When the DTC activation source is SSU/I2C bus receive data full, read the SSRDR register/the ICDRR register
using a data transfer. The RDRF bit in the SSSR register/the ICSR register is set to 0 (no data in
SSRDR/ICDRR register) by reading the SSRDR register/ the ICDRR register. If an interrupt source for receive
data full is subsequently generated, the DTC acknowledges it as the activation source.

15.3.10.5 SSU/I2C bus Transmit Data Empty

When the DTC activation source is SSU/I2C bus transmit data empty, write to the SSTDR register/the ICDRT
register using a data transfer. The TDRE bit in the SSSR register/the ICSR register is set to 0 (data is not
transferred from registers SSTDR/ICDRT to SSTRSR/ICDRS) by writing to the SSTDR register/the ICDRT
register. If an interrupt source for transmit data empty is subsequently generated, the DTC acknowledges it as
the activation source.
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15.4 Notes on DTC

15.4.1 DTC activation source

* Do not generate any DTC activation sources before entering wait mode or during wait mode.
* Do not generate any DTC activation sources before entering stop mode or during stop mode.

15.4.2 DTCENIi (i = 0 to 6) Registers

* Modify bits DTCENiO to DTCENi7 only while an interrupt request corresponding to the bit is not generated.

* When the interrupt source flag in the status register for the peripheral function is 1, do not modify the
corresponding activation source bit among bits DTCENiO to DTCENi7.

* Do not access the DTCENI register using a DTC transfer.

15.4.3 Peripheral Modules

* Do not set the status register bit for the peripheral function to 0 using a DTC transfer.
» When the DTC activation source is SSU/I2C bus receive data full, read the SSRDR register/the ICDRR
register using a DTC transfer.

The RDREF bit in the SSSR register/the ICSR register is set to 0 (no data in SSRDR/ICDRR register) by
reading the SSRDR register/the ICDRR register.

However, the RDREF bit is not set to 0 by reading the SSRDR register/the ICDRR register when the DTC data
transfer setting is either of the following:

- Transfer causing the DTCCT] (j = 0 to 23) register value to change from 1 to 0 in normal mode

- Transfer causing the DTCCR]j register value to change from 1 to 0 while the RPTINT bit in the DTCCR;

register is 1 (interrupt generation enabled) in repeat mode.

When the DTC activation source is SSU/I?C bus transmit data empty, write to the SSTDR register/the ICDRT
register using a DTC transfer. The TDRE bit in the SSSR register/the ICSR register is set to O (data is not
transferred from registers SSTDR/ICDRT to SSTRSR/ICDRS) by writing to the SSTDR register/the ICDRT
register.

15.4.4 Interrupt Request

No interrupt is generated for the CPU during DTC operation in any of the following cases:

- When the DTC activation source is SSU/IZC transmit data empty or flash ready status

- When performing the data transfer causing the DTCCT]j (j = 0 to 23) register value to change to 0 in normal
mode

- When performing the data transfer causing the DTCCR] register value to change to 0 while the RPTINT bit in
the DTCCR] register is 1 (interrupt generation enabled) in repeat mode
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16. Timers

16. Timers

The following six types of timers are available:
 Timer RA: 8-bit timer with an 8-bit prescaler
* Timer RB: 8-bit timer with an 8-bit prescaler
* Timer RC: 16-bit timer
* Timer RD: Two 16-bit timers
* Timer RE: 4-bit counter and 8-bit counter
* Timer RG: 16-bit timer

All these timers operate independently.
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Table 16.1 Functional Comparison of Timers
Item Timer RAO Timer RB Timer RC Timer RD Timer RE Timer RG
Configuration 8-bit timer with 8-bit timer with 16-bit timer 16-bit timer x 2 4-bit 16-bit timer
8-bit prescaler 8-bit prescaler (with input capture (with input capture counter (with input
(with reload (with reload and output compare) | and output compare) | 8-bit capture and
register) register) counter output compare)
Count Decrement Decrement Increment Increment/Decrement | Increment | Increment/
Decrement
Count sources o f1 o f1 . f1 « f1 . f4 e f1
. 2 . 2 . f2 . 2 - 8 - f4
- 8 - 8 - 4 - f4 - 132 - 8
« fOCO-S « Timer RA - 8 - 8 - fC4 . {32
« fC32 underflow - 132 . 132 * TRGCLKA
« fC * TRCCLK - fC2 + TRGCLKB
* TRDCLK
Function | Count of the Timer mode Timer mode Timer mode Timer mode — Timer mode
internal count (output compare (output compare (output compare
source function) function) function)
Count of the Event counter — Timer mode Timer mode — Timer mode
external count mode (output compare (output compare (output compare
source function) function) function), Please
counting mode
External pulse Pulse width — Timer mode Timer mode — Timer mode
width/period measurement (input capture (input compare (Input capture
measurement mode, pulse function; 4 pins) function; 2 x 4 pins) function; 2 pins)
period
measurement
mode
PWM output Pulse output Programmable Timer mode Timer mode (output | Output Timer mode
mode (1), Event | waveform (output compare compare function; 2 x | compare (output compare
(1) | generation mode ) . 4 pins) (1), mode (1) function; 2 pins),
counter mode ’ function; 4 pins) (), P\?VM )mode PWM modef) )
PWM mode (3 pins), (2 x 3 pins), (1 pin)
PWM2 mode (1 pin) | PWM3 mode
(2 x 2 pins)
One-shot — Programmable PWM mode (3 pins) PWM mode — —
waveform output one-shot (2 x 3 pins)
generation
mode,
Programmable
wait one-shot
generation mode
Three-phase — — — Reset synchronous — —
waveforms output PWM mode (2 x 3
pins, Sawtooth wave
modulation),
Complementary
PWM mode
(2 x 3 pins, triangular
wave modulation,
dead time)
Timer Timer mode — — — Real-time —
(only fC32 count) clock mode
Input pin TRAIO INTO INTO, TRCCLK, INTO, TRDCLK, - TRGCLKA,
TRCTRG, TRCIOA, | TRDIOAO, TRDIOAT, TRGCLKB,
TRCIOB, TRCIOC, | TRDIOBO, TRDIOBH, TRGIOA,
TRCIOD TRDIOCO, TRDIOCT, TRGIOB
TRDIODO, TRDIOD1
Output pin TRAO TRBO TRCIOA, TRDIOAO, TRDIOA1, | TREO TRGIOA,
TRAIO TRCIOB, TRDIOBO, TRDIOB1, TRGIOB
TRCIOC, TRDIOCO, TRDIOCH1,
TRCIOD TRDIODO, TRDIOD1
Related interrupt Timer RA Timer RB Compare match/input | Compare match/input | Timer RE Compare match/
interrupt interrupt, capture A to D capture A0 to DO interrupt input capture A
INTO interrupt . interrupt to B interrupt,
interrupt, c PL hi Underflow
Overflow interrupt, OTparinth 1|nput interrupt )
INTO interrupt capture 0 Overflow
interrupt, interrupt
Overflow interrupt,
Underflow interrupt (2):
INTO interrupt
Timer stop Provided Provided Provided Provided Provided Provided
Notes:

1. Rectangular waves are output in these modes. Since the waves are inverted at each overflow, the “H” and “L” level widths of
the pulses are the same.
2. The underflow interrupt can be set to timer RD1 and timer RG.
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17. Timer RA

17. Time

Note

r RA

The description offered in this chapter is based on the R8C/L3AA Group and the R8C/L3AB Group.
For other groups, refer to 1.1.2 Differences between Groups.

17.1

Introduction

Timer RA is an 8-bit timer with an 8-bit prescaler.
The prescaler and timer each consist of a reload register and counter. The reload register and counter are allocated
at the same address, and can be accessed when accessing registers TRAPRE and TRA (refer to Tables 17.2 to 17.6
the Specifications of Each Mode).
The count source for timer RA is the operating clock that regulates the timing of timer operations such as counting
and reloading.
Figure 17.1 shows the Timer RA Block Diagram. Table 17.1 lists the Timer RA Pin Configuration.

Timer RA supports the following five operating modes:

* Timer mode:
* Pulse output mode:

¢ Event counter mode:
¢ Pulse width measurement mode:
* Pulse period measurement mode:

The timer counts an internal count source.
The timer counts an internal count source and outputs pulses which invert

the polarity by underflow of the timer.

The timer counts external pulses.
The timer measures the pulse width of an external pulse.
The timer measures the pulse period of an external pulse.

Bits TCK2 to TCKO
{1 20000
s ek
fOCO-fg “oi1
=100b 0 Bits TMOD2 to TMODO
fC32 ~110b = other than 010b Dalabys
oo , U U
Bits TIOGT1 to TIOGTO Reload Reload
Event input always enabled =22 TCKCUT TCSTF | register register
Event input enabled at INT2 level @ i:)zo bit bit U U
=1 i
Event input enabled for “L” period of ———0 < < Underflow signal
TRCIOD (timer RC output) X ounter | ounter |
Bits TMOD2|to TMODO TRAPRE register& TRA register 4 Timer RA interrupt
=010b (prescaler) (timer)
Bits TIPF1 to TIPFO
{1 =01b
=10b Bits TIPF1 to TIPFO Bits TMOD2 to TMODO
8 EPTR = other than 000b =011b or 100b
32 =20 Digital
filter Count cqtntroll
e circui
switching Measurement end signal
=00b
Bits TMOD2 to TMODO = 001b
/I/I—C'O_—TOPCR bit TEDGZEL=11y  Toggle
TRAIO pin & < flip-flop  CKle
. Q
TOENA bit TEDGSEL = 0 CLR
. Write to TRAMR register
TRAO pin O— <J Write 1 to TSTOP bit
TCSTF, TSTOP: Bits in TRACR register
TEDGSEL, TOPCR, TOENA, TIPF1, TIPFO, TIOGT1, TIOGTO: Bits in TRAIOC register
TMODO to TMOD2, TCKO to TCK2, TCKCUT: Bits in TRAMR register
Note:

1. The POL bit in the INT2IC register is used to select the INT2 level when the event input is enabled.

Figure 17.1

Timer RA Block Diagram

Table 17.1 Timer RA Pin Configuration
Pin Name Assigned Pin I/0 Function
TRAIO P11 _4 I/O Function differs according to the mode.
TRAO P11 5 Output Refer to descriptions of individual modes for details.
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17.2 Registers

17.2.1 Timer RA Control Register (TRACR)
Address 0100h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | — | — | TUNDF | TEDGF | — | TSTOP | TCSTF | TSTART
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | TSTART | Timer RA count start bit (1) 0: Count stops R/W
1: Count starts
b1 TCSTF | Timer RA count status flag (1) 0: Count stops R

1: During count operation
b2 TSTOP | Timer RA count forcible stop bit (2) | When this bit is set to 1, the count is forcibly stopped. | R/W
When read, the content is 0.

b3 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —

b4 TEDGF | Active edge judgment flag (3. 4) 0: Active edge not received R/W
1: Active edge received (end of measurement period)

b5 TUNDF | Timer RA underflow flag (3. 4) 0: No underflow R/W
1: Underflow

b6 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —

b7 —

Notes:

1. Refer to 17.8 Notes on Timer RA for notes regarding bits TSTART and TCSTF.

2. When 1 is written to the TSTOP bit, bits TSTART and TCSTF and registers TRAPRE and TRA are set to the
values after a reset.

3. Bits TEDGF and TUNDF can be set to 0 by writing 0 to these bits by a program. However, their value remains
unchanged when 1 is written.

4. Setto 0 in timer mode, pulse output mode, and event counter mode.

In pulse width measurement mode and pulse period measurement mode, use the MOV instruction to set the
TRACR register. If it is necessary to avoid changing the values of bits TEDGF and TUNDF, write 1 to them.

17.2.2 Timer RA I/0O Control Register (TRAIOC)
Address 0101h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | TIOGT1 | TIOGTO | TIPFA1 | TIPFO | TIOSEL | TOENA | TOPCR | TEDGSEL

After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | TEDGSEL | TRAIO polarity switch bit Function varies according to the operating mode. | R/'W
b1 TOPCR | TRAIO output control bit R/W
b2 TOENA | TRAO output enable bit R/W
b3 TIOSEL | Hardware LIN function select bit R/W
b4 TIPFO | TRAIO input filter select bit R/W
b5 TIPF1 R/W
b6 TIOGTO | TRAIO event input control bit R/W
b7 TIOGTH R/W
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17.2.3 Timer RA Mode Register (TRAMR)
Address 0102h
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | TCKCUT| TCK2 | TCKA1 | TCKO | — | TMOD2 | TMOD1 | TMODO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 TMODO |Timer RA operating mode select bit b2b1b0 R/W
bt TMODH 8 8 (1): -lF—’ILrJTI]:er ;nu?gﬁt mode RW
b2 TMOD2 0 1 0: Event counter mode RIW
0 1 1: Pulse width measurement mode
1 0 O0: Pulse period measurement mode
1 0 1: Do not set.
11 0: Do not set.
11 1: Do not set.
b3 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b4 TCKO [Timer RA count source select bit b6 b5 b4 R/W
b5 | TCK] 8 8 ?; 2; RIW
b6 | TCK2 010:fOCO-S RIW
011:f2
100:fC32
1 0 1: Do not set.
110:fC
11 1: Do not set.
b7 |TCKCUT |Timer RA count source cutoff bit 0: Count source provided R/W
1: Count source cut off

When both the TSTART and TCSTF bits in the TRACR register are set to O (count stops), rewrite the TRAMR

register.

17.2.4 Timer RA Prescaler Register (TRAPRE)
Address 0103h

Bit b7 b6 b5 b4 b3 b2 b1 b0
smol — [ — [ — [ — [ — 1 — [ — ] — ]
After Reset 1 1 1 1 1 1 1 1 (Note 1)
Bit Mode Function Setting Range R/W
b7 to b0 | Timer mode Counts an internal count source. 00h to FFh R/W
Pulse output mode 00h to FFh R/W
Event counter mode Counts an external count source. 00h to FFh R/W
Pulse width measurement mode |Measures the pulse width of input pulses  |00h to FFh R/W
from external (counts an internal count
source).
Pulse period measurement mode |Measures the pulse period of input pulses |00h to FFh R/W
from external (counts an internal count
source).

Note:
1. When 1 is written to the TSTOP bit in the TRACR register, the TRAPRE register is set to FFh.
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17.2.5 Timer RA Register (TRA)
Address 0104h
Bit b7 b6 b5 b4 b3 b2 b1 b0
Smool[ = [ — [ — [ — [ = [ — [ — [ — ]
After Reset 1 1 1 1 1 1 1 1 (Note 1)
Bit Mode Function Setting Range R/W
b7 to bO|All modes Counts the TRAPRE register underflows. 00h to FFh R/W
Note:
1. When 1 is written to the TSTOP bit in the TRACR register, the TRAPRE register is set to FFh.
17.2.6 Timer RA Pin Select Register (TRASR)
Address 0180h
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| — | — | — | — | — | — TRAIOSEL1|TRAIOSELO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 |TRAIOSELO|TRAIO pin select bit b1 b0 TRAIO bi q R/W
b7 [TRAIOSELA 0o: pin not use RIW

0 1: P11_4 assigned (1)

1 0: INT4 assigned

1 1: Do not set.

Nothing is assigned. If necessary, set to 0. When read, the content is 0.

b2
b3
b4
b5
b6
b7

Notes:
1. To use hardware LIN, set 01b to bits TRAIOSEL1 to TRAIOSELDO.
2. Both edges can be selected as the INT4 input polarity only in the event counter mode of timer RA. Set the
INT4PL bit in the INTEN1 register to 1 (both edges). When both edges are selected, set bits TIPF1 to TIPFO in
the TRAIOC register to 00b (no filter).

To use the I/O pin for timer RA, set the TRASR register.
Set this register before setting the timer RA associated registers. Also, do not change the setting value of this
register during timer RA operation.

REJ09B0441-0100 Rev.1.00 Oct 30, 2009 :RENESAS
Page 223 of 802



R8C/L35A Group, R8C/L36A Group, R8C/L38A Group, R8C/L3AA Group,
R8C/L35B Group, R8C/L36B Group, R8C/L38B Group, R8C/L3AB Group

17.3 Timer Mode

In this mode, the timer counts an internally generated count source (refer to Table 17.2).

Table 17.2

Timer Mode Specifications

ltem

Specification

Count sources

f1, f2, 18, fOCO-S, fC32

Count operations

* Decrement
* When the timer underflows, the contents of the reload register are reloaded
and the count is continued.

Division ratio

1/(n+1)(m+1)
n: Value set in TRAPRE register, m: Value set in TRA register

Count start condition

1 (count starts) is written to the TSTART bit in the TRACR register.

Count stop conditions

* 0 (count stops) is written to the TSTART bit in the TRACR register.
* 1 (count forcibly stops) is written to the TSTOP bit in the TRACR register.

Interrupt request
generation timing

When timer RA underflows [timer RA interrupt].

TRAIO pin function

Programmable 1/O port

TRAO pin function

Programmabile I/O port

Read from timer

The count value can be read out by reading registers TRA and TRAPRE.

17. Timer RA

Write to timer * When registers TRAPRE and TRA are written while the count is stopped,
values are written to both the reload register and counter.

* When registers TRAPRE and TRA are written during count operation, values
are written to the reload register and counter (refer to 17.3.2 Timer Write

Control during Count Operation).

17.3.1 Timer RA 1/0 Control Register (TRAIOC) in Timer Mode
Address 0101h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| TIOGT1 | TIOGTO | TIPF1 | TIPFO | TIOSEL | TOENA | TOPCR |TEDGSEL
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | TEDGSEL | TRAIO polarity switch bit Set to 0 in timer mode. R/W
b1 TOPCR | TRAIO output control bit R/W
b2 TOENA | TRAO output enable bit R/W
b3 TIOSEL |Hardware LIN function select bit Set to 0. However, set to 1 when the hardware R/W
LIN function is used.

b4 TIPFO | TRAIO input filter select bit Set to 0 in timer mode. R/W
b5 TIPF1 R/W
b6 TIOGTO | TRAIO event input control bit R/W
b7 TIOGTH R/W
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17.3.2 Timer Write Control during Count Operation

Timer RA has a prescaler and a timer (which counts the prescaler underflows). The prescaler and timer each
consist of a reload register and a counter. When writing to the prescaler or timer, values are written to both the
reload register and counter.

However, values are transferred from the reload register to the counter of the prescaler in synchronization with
the count source. In addition, values are transferred from the reload register to the counter of the timer in
synchronization with prescaler underflows. Therefore, if the prescaler or timer is written to when count
operation is in progress, the counter value is not updated immediately after the WRITE instruction is executed.
Figure 17.2 shows an Operating Example of Timer RA when Counter Value is Rewritten during Count
Operation.

Write 01h into the TRAPRE register and
25h into the TRA register by a program.

Count source BEREREREE

i After w'riting, the reload régister is written
i with the first count source.
Reload register of ;
timer RA prescaler Previous value X New value (01h)
Reload with
the second Re(ljoafclj at
count source undertiow
. Counter of o6h Y 05h Y 04h Y oth ¥ ooh Y oth ¥ ooh Y oth ¥ ooh Y oth ) ooh
timer RA prescaler

After writing, the reload register is written
at the first underflow.

Reload r?ﬁfé%& Previous value X New value (25h)

Reload at the second underflow

Counter of timer RA 03h X 02h X 25h X 24h X

IR bitin
TRAIC register 0

The IR bit remains unchanged until underflow is /
generated by a new value.

The above applies under the following condition:
Both the TSTART and TCSTF bits in the TRACR register are set to 1 (during count operation).

Figure 17.2  Operating Example of Timer RA when Counter Value is Rewritten during Count
Operation
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17.4 Pulse Output Mode

In pulse output mode, an internally generated count source is counted, and a pulse with inverted polarity is
output from the TRAIO pin each time the timer underflows (refer to Table 17.3).

Table 17.3  Pulse Output Mode Specifications

ltem Specification
Count sources f1, f2, 8, fOCO-S, fC32, fC
Count operations » Decrement

* When the timer underflows, the contents of the reload register are reloaded and
the count is continued.

Division ratio 1/(n+1)(m+1)

n: Value set in TRAPRE register, m: Value set in TRA register

Count start condition |1 (count starts) is written to the TSTART bit in the TRACR register.

Count stop conditions |+ 0 (count stops) is written to the TSTART bit in the TRACR register.

+ 1 (count forcibly stops) is written to the TSTOP bit in the TRACR register.

Interrupt request When timer RA underflows [timer RA interrupt].

generation timing

TRAIO pin function Pulse output or programmable output port

TRAO pin function Programmabile I/O port or inverted output of TRAIO

Read from timer The count value can be read out by reading registers TRA and TRAPRE.

Write to timer » When registers TRAPRE and TRA are written while the count is stopped, values
are written to both the reload register and counter.

* When registers TRAPRE and TRA are written during count operation, values
are written to the reload register and counter (refer to 17.3.2 Timer Write
Control during Count Operation).

Selectable functions |« TRAIO signal polarity switch function
The level when the pulse output starts is selected by the TEDGSEL bit in
the TRAIOC register. (1)
* TRAO output function
Pulses inverted from the TRAIO output polarity can be output from the TRAQO pin
(selectable by the TOENA bit in the TRAIOC register).
* Pulse output stop function
Output from the TRAIO pin is stopped by the TOPCR bit in the TRAIOC register.
» TRAIO pin select function
Use of the TRAIO pin is selected by bits TRAIOSELO and TRAIOSEL1 in the
TRASR register.

Note:
1. By writing to the TRAMR register, the output pulse is set to the level when the pulse output starts.
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17.4.1 Timer RA I/O Control Register (TRAIOC) in Pulse Output Mode
Address 0101h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | TIOGTA | TIOGTO | TIPF1 | TIPFO | TIOSEL | TOENA | TOPCR | TEDGSEL|
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | TEDGSEL | TRAIO polarity switch bit 0: TRAIO output starts at high R/W
1: TRAIO output starts at low
b1 TOPCR | TRAIO output control bit 0: TRAIO output R/W
1: Port P11_4
b2 TOENA | TRAO output enable bit 0: Port P11_5 R/W
1: TRAO output
(inverted TRAIO output is output from P11_5)
b3 TIOSEL | Hardware LIN function select bit Setto 0. R/W
b4 TIPFO | TRAIO input filter select bit Set to 0 in pulse output mode. R/W
b5 TIPFA1 R/W
b6 TIOGTO | TRAIO event input control bit R/W
b7 TIOGTH R/W
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17.5 Event Counter Mode

In event counter mode, external signal inputs to the TRAIO pin are counted (refer to Table 17.4).

Table 17.4  Event Counter Mode Specifications

ltem Specification
Count source External signal input to the TRAIO pin (active edge selectable by a program)
Count operations » Decrement

* When the timer underflows, the contents of the reload register are reloaded and
the count is continued.

Division ratio 1/(n+1)(m+1)

n: Value set in TRAPRE register, m: Value set in TRA register

Count start condition |1 (count starts) is written to the TSTART bit in the TRACR register.

Count stop conditions |« 0 (count stops) is written to the TSTART bit in the TRACR register.

* 1 (count forcibly stops) is written to the TSTOP bit in the TRACR register.
Interrupt request When timer RA underflows [timer RA interrupt].

generation timing
TRAIO pin function | Count source input

TRAO pin function Programmable 1/O port or pulse output (1)

Read from timer The count value can be read out by reading registers TRA and TRAPRE.

Write to timer * When registers TRAPRE and TRA are written while the count is stopped,
values are written to both the reload register and counter.

* When registers TRAPRE and TRA are written during count operation, values are
written to the reload register and counter (refer to 17.3.2 Timer Write Control
during Count Operation).

Selectable functions |+ TRAIO input polarity switch function
The active edge of the count source is selected by the TEDGSEL bit in
the TRAIOC register.

+ Count source input pin select function
Use of the TRAIO pin is selected by bits TRAIOSELO to TRAIOSEL1 in the
TRASR register.

* Pulse output function
Pulses of inverted polarity can be output from the TRAO pin each time the timer
underflows (selectable by the TOENA bit in the TRAIOC register). (1)

* Digital filter function
Whether enabling or disabling the digital filter and the sampling frequency is
selected by bits TIPFO and TIPF1 in the TRAIOC register.

« Event input control function
The enabled period for the event input to the TRAIO pin is selected by bits
TIOGTO and TIOGT1 in the TRAIOC register.

Note:
1. By writing to the TRAMR register, the output pulse is set to the level when the pulse output starts.
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17.5.1 Timer RA I/0O Control Register (TRAIOC) in Event Counter Mode
Address 0101h

Bit b7 b6 b5 b4 b3 b2 b1 bo
Symbol| TIOGTA | TIOGTO | TIPFA1 | TIPFO | TIOSEL | TOENA | TOPCR |TEDGSEL|
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | TEDGSEL | TRAIO polarity switch bit 0: Count at the rising edge of TRAIO input and R/W

TRAO output starts at low
1: Count at the falling edge of TRAIO input and
TRAO output starts at high

b1 TOPCR | TRAIO output control bit Set to 0 in event counter mode. R/W

b2 TOENA | TRAO output enable bit 0: Port P11_05 R/W
1: TRAO output

b3 TIOSEL |Hardware LIN function select bit | Set to 0. R/W

b4 TIPFO | TRAIO input filter select bit () [958 R/W

b5 TIPET 0 0: No filter RAW

0 1: Filter with f1 sampling
1 0: Filter with f8 sampling
1 1: Filter with f32 sampling

b6 | TIOGTO |TRAIO eventinput control bit — [67b6 , R/W
b7 TIOGTH 0 0: Event input always enabled RIW

0 1: Event input enabled at INT2 level (2)

1 0: Event input enabled for “L” period of TRCIOD
(timer RC output)

1 1: Do not set.

Notes:
1. When the same value from the TRAIO pin is sampled three times continuously, the input is determined.
2. Set the INT2PL bit in the INTEN register to 0 (one edge). _
When the POL bit in the INT2IC register is set to 0 (falling edge selected), the event input for the INT2 high-level
period is enabled. When the POL bit is set to 1 (rising edge selected), the event input for the INT2 low-level
period is enabled.
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17.6 Pulse Width Measurement Mode

In pulse width measurement mode, the pulse width of an external signal input to the TRAIO pin is measured
(refer to Table 17.5).
Figure 17.3 shows an Operating Example in Pulse Width Measurement Mode.

Table 17.5  Pulse Width Measurement Mode Specifications

Item Specification
Count sources f1, f2, 8, fOCO-S, fC32, fC
Count operations » Decrement

* The count is continued only while the measured pulse is high or low level.

* When the timer underflows, the contents of the reload register are reloaded
and the count is continued.

Count start condition 1 (count starts) is written to the TSTART bit in the TRACR register.

Count stop conditions * 0 (count stops) is written to the TSTART bit in the TRACR register.
+ 1 (count forcibly stops) is written to the TSTOP bit in the TRACR register.

Interrupt request * When timer RA underflows [timer RA interrupt].
generation timing * Rising or falling of the TRAIO input (end of measurement period)
[timer RA interrupt]
TRAIQO pin function Measured pulse input
TRAO pin function Programmabile 1/O port
Read from timer The count value can be read out by reading registers TRA and TRAPRE.
Write to timer * When registers TRAPRE and TRA are written while the count is stopped,

values are written to both the reload register and counter.

* When registers TRAPRE and TRA are written during count operation, values
are written to the reload register and counter (refer to 17.3.2 Timer Write
Control during Count Operation).

Selectable functions « Measurement level setting
A high-level or low-level period is selected by the TEDGSEL bit in
the TRAIOC register.

» Measured pulse input pin select function
Use of the TRAIO pin is selected by the TRAIOSELDO bit in the TRASR
register.

« Digital filter function
Whether enabling or disabling the digital filter and the sampling frequency is
selected by bits TIPFO and TIPF1 in the TRAIOC register.
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17.6.1 Timer RA /O Control Register (TRAIOC) in Pulse Width Measurement

Mode
Address 0101h
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| TIOGTA | TIOGTO | TIPFA TIPFO | TIOSEL | TOENA | TOPCR | TEDGSEL
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | TEDGSEL | TRAIO polarity switch bit 0: Low-level width of TRAIO input is measured R/W
1: High-level width of TRAIO input is measured
b1 TOPCR | TRAIO output control bit Set to 0 in pulse width measurement mode. R/W
b2 TOENA | TRAO output enable bit R/W
b3 TIOSEL |Hardware LIN function select bit Set to 0. However, set to 1 when the hardware R/W
LIN function is used.
b4 TIPFO i i it (1) b5 b4 RAW
o i TRAIO input filter select bit 00: No filter ko
0 1: Filter with f1 sampling
1 0: Filter with f8 sampling
1 1: Filter with f32 sampling
b6 TIOGTO | TRAIO event input control bit Set to 0 in pulse width measurement mode. R/W
b7 TIOGTH R/W

Note:
1. When the same value from the TRAIO pin is sampled three times continuously, the input is determined.
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17.6.2 Operating Example

n = higher: content of TRA register; lower: content of TRAPRE register

FFFFh
Measurement starts Underflow
| ——
n

< -

[} 1

\l_: 1

s -4 L

[} Measurement stops

€ '.--I Measurement stops d P

3 A < >

o ' < >

(]

5 < >

€ L[

(9]

£ -

o ]

(&) - ==
1 1
CEEH 1

—_— —
0000h Measurement starts Measurement starts

Period
Set to 1 by a program.

TSTART bitin
TRACR register 0 J

Measured pulse 1
(TRAIO pin input) 0

Set to 0 when an interrupt request is acknowledged or by a program.

IR bit in 1
TRAIC register 0

- Set to 0 by a program. ~
TEDGF bitin 1 "‘/ >‘W
TRACR register 0

Set to 0 by a program

TUNDEF bit in 1
TRACR register 0

The above applies under the following conditions:

+ High-level width of measured pulse is measured. (TEDGSEL = 1)
« TRAPRE = FFh

Figure 17.3  Operating Example in Pulse Width Measurement Mode
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17.7 Pulse Period Measurement Mode

In pulse period measurement mode, the pulse period of an external signal input to the TRAIO pin is measured
(refer to Table 17.6).
Figure 17.4 shows an Operating Example in Pulse Period Measurement Mode.

Table 17.6  Pulse Period Measurement Mode Specifications

Item Specification
Count sources f1, f2, 18, fOCO-S, fC32, fC
Count operations » Decrement

« After the active edge of the measured pulse is input, the contents of the read-
out buffer are retained at the first underflow of timer RA prescaler. Then timer
RA reloads the contents of the reload register at the second underflow of
timer RA prescaler and continues counting.

Count start condition 1 (count starts) is written to the TSTART bit in the TRACR register.

Count stop conditions + 0 (count stops) is written to TSTART bit in the TRACR register.
+ 1 (count forcibly stops) is written to the TSTOP bit in the TRACR register.

Interrupt request * When timer RA underflows or reloads [timer RA interrupt].
generation timing * Rising or falling of the TRAIO input (end of measurement period)
[timer RA interrupt]
TRAIO pin function Measured pulse input (1)
TRAO pin function Programmabile 1/O port
Read from timer The count value can be read out by reading registers TRA and TRAPRE.
Write to timer * When registers TRAPRE and TRA are written while the count is stopped,

values are written to both the reload register and counter.

* When registers TRAPRE and TRA are written during count operation, values
are written to the reload register and counter (refer to 17.3.2 Timer Write
Control during Count Operation).

Selectable functions « Measurement period selection
The measurement period of the input pulse is selected by the TEDGSEL in
the TRAIOC register.

» Measured pulse input pin select function
Use of the TRAIO pin is selected by bits TRAIOSELO and TRAIOSELT1 in the
TRASR register.

* Digital filter function
Whether enabling or disabling the digital filter and the sampling frequency is
selected by bits TIPF0 and TIPF1 in the TRAIOC register.

Note:
1. Input a pulse with a period longer than twice the timer RA prescaler period. Also, input a pulse with
a longer high-/low-level width than the timer RA prescaler period. If a pulse with a shorter period is
input to the TRAIO pin, the input may be ignored.
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17.7.1  Timer RA /O Control Register (TRAIOC) in Pulse Period Measurement

Mode
Address 0101h
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | TIOGTA | TIOGTO | TIPF1 TIPFO | TIOSEL | TOENA | TOPCR | TEDGSEL
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | TEDGSEL | TRAIO polarity switch bit 0: Period from one rising edge to next rising edge | R/W
of measured pulse is measured
1: Period from one falling edge to next falling edge
of measured pulse is measured
b1 TOPCR | TRAIO output control bit Set to 0 in pulse period measurement mode. R/W
b2 TOENA | TRAO output enable bit R/W
b3 TIOSEL |Hardware LIN function select bit Setto 0. R/W
b4 TIPFO i i it (1) b5 b4 R/W
o i TRAIO input filter select bit 00: No filter ko
0 1: Filter with f1 sampling
1 0: Filter with f8 sampling
1 1: Filter with f32 sampling
b6 TIOGTO | TRAIO event input control bit Set to 0 in pulse period measurement mode. R/W
b7 TIOGT1 R/W

Note:
1. When the same value from the TRAIO pin is sampled three times continuously, the input is determined.
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17.7.2 Operating Example

Underflow signal of
timer RA prescaler [N I N T T T I O I O
/Set to 1 by a progra

TSTART bitn V' [ | | 1 1
TRACR register

3

Count starts

Measured pulse 1 L
(TRAIO pininput) 0

TRA reload TRA reload

-
OFh] OEhJ 0Dh}
\

Contents of TRA (_ OFh | OEh] ODh
]

Retained Retained
Contents of oFh | 0Eh 0Dh 0BhY 0Ah 09h oDh}!
read-out buffer / \

TRA read © L
(Note 2) (Note 2)
TEDGF bitin !
TRACRregister o | | 1
Set to 0 by a program. — (Note 4)

(Note 6)
TUNDF bitin 1

TRACR register

Set to 0 by a program. ~ (Note 5)

IRbitin 1
TRAIC register ¢

The above applies when the period from one rising edge to the next rising edge of the measured pulse is measured
(TEDGSEL = 0) with the initial value of the TRA register as OFh.

Notes:

. The content of the read-out buffer can be read by reading the TRA register in pulse period measurement mode.

2. After an active edge of the measured pulse is input, the TEDGF bit in the TRACR register is set to 1 (active edge received)
when the timer RA prescaler underflows for the second time.

3. The TRA register should be read before the next active edge is input after the TEDGF bit is set to 1 (active edge received).
The contents of the read-out buffer are retained until the TRA register is read. If the TRA register is not read before the next active edge
is input, the measured result of the previous period is retained.

4. To set to 0 by a program, use a MOV instruction to write 0 to the TEDGF bit in the TRACR register.

At the same time, write 1 to the TUNDF bit in the TRACR register.

To set to 0 by a program, use a MOV instruction to write 0 to the TUNDF bit.

At the same time, write 1 to the TEDGF bit.

Bits TUNDF and TEDGF are both set to 1 if timer RA underflows and reloads on an active edge simultaneously.

e

o

o

Figure 17.4  Operating Example in Pulse Period Measurement Mode
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17.8 Notes on Timer RA

» Timer RA stops counting after a reset. Set the values in the timer RA and timer RA prescalers before the count
starts.

Even if the prescaler and timer RA are read out in 16-bit units, these registers are read 1 byte at a time in the
MCU. Consequently, the timer value may be updated during the period when these two registers are being read.
In pulse width measurement mode and pulse period measurement mode, bits TEDGF and TUNDF in the TRACR
register can be set to 0 by writing O to these bits by a program. However, these bits remain unchanged if 1 is
written. When using the READ-MODIFY-WRITE instruction for the TRACR register, the TEDGF or TUNDF
bit may be set to 0 although these bits are set to 1 while the instruction is being executed. In this case, write 1 to
the TEDGF or TUNDF bit which is not supposed to be set to 0 with the MOV instruction.

When changing to pulse period measurement mode from another mode, the contents of bits TEDGF and TUNDF
are undefined. Write 0 to bits TEDGF and TUNDF before the count starts.

The TEDGEF bit may be set to 1 by the first timer RA prescaler underflow generated after the count starts.

When using the pulse period measurement mode, leave two or more periods of the timer RA prescaler
immediately after the count starts, then set the TEDGF bit to 0.

The TCSTF bit remains 0 (count stops) for zero or one cycle of the count source after setting the TSTART bit to
1 (count starts) while the count is stopped.

During this time, do not access registers associated with timer RA (D) other than the TCSTF bit. Timer RA starts
counting at the first active edge of the count source after the TCSTF bit is set to 1 (during count operation).

The TCSTF bit remains 1 for zero or one cycle of the count source after setting the TSTART bit to O (count stops)
while the count is in progress. Timer RA counting is stopped when the TCSTF bit is set to O.

During this time, do not access registers associated with timer RA (1) other than the TCSTF bit.

Note:
1. Registers associated with timer RA:
TRACR, TRAIOC, TRAMR, TRAPRE, and TRA

When the TRAPRE register is continuously written during count operation (TCSTF bit is set to 1), allow three or
more cycles of the count source clock for each write interval.

When the TRA register is continuously written during count operation (TCSTF bit is set to 1), allow three or
more cycles of the prescaler underflow for each write interval.
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18. Timer RB

18. Timer RB

Note

The description offered in this chapter is based on the R8C/L3AA Group and the R8C/L3AB Group.
For other groups, refer to 1.1.2 Differences between Groups.

18.1 Introduction

Timer RB is an 8-bit timer with an 8-bit prescaler.

The prescaler and timer each consist of a reload register and counter (refer to Tables 18.2 to 18.5 for the
Specifications of Each Mode) for accessing the reload register and counter. Timer RB has timer RB primary and

timer RB secondary as reload registers.

The count source for timer RB is the operating clock that regulates the timing of timer operations such as counting

and reloading.
Figure 18.1 shows the Timer RB Block Diagram. Table

Timer RB supports the four operating modes:
* Timer mode:

* Programmable waveform generation mode:
* Programmable one-shot generation mode:
* Programmable wait one-shot generation mode:

18.1 lists the Timer RB Pin Configuration.

The timer counts an internal count source (peripheral
function clock or timer RA underflows).

The timer outputs pulses of a given width successively.
The timer outputs a one-shot pulse.

The timer outputs a delayed one-shot pulse.

TSTART bit

q Data bus
TRBSC TRBPR
register register
Reload Reload Reload
register register register
Bits TCK1to TCKO  TGKGUT bit
f1 =000 U U Timer RB interrupt
~ imer RB interrup
fg =0by Counter  |——] Counter (timer RB) —
Timer RA underflow %?EO TRBPRE register (timer)
fe =20 (prescaler) Bits TMOD1 to TMODO

=10bor 11b

TOSSTF bit

NTO interrupt
| -
>

INTO pin One edge/both edges

input polarity switching

Polarity
selection

I
INTOPL bit
Bits TMOD1 to TMODO

INOSEG bit INOSTG bit

INTOEN bit
=01b,10b, 11b ! TOPL = 1
TOCNT =0 o——q Toggle
) flip-flop  CKlgt
TRBO pin O < o—a CLR
O— P11_6 bitin P11 register TOPL=0
TOCNT =1 Write 1 to TSTOP bit
Bits TMOD1 to TMODO
TSTART, TCSTF: Bits in TRBCR register =01b, 10b, 11b
TOSSTF: Bit in TRBOCR register
TOPL, TOCNT, INOSTG, INOSEG: Bits in TRBIOC register
TMODO, TMOD1, TCKO, TCK1, TCKCUT: Bits in TRBMR register
Figure 18.1 Timer RB Block Diagram
Table 18.1 Timer RB Pin Configuration
Pin Name Assigned Pin I/O Function
TRBO P11 6 Output | Pulse output (programmable waveform generation

mode, programmable one-shot generation mode,
programmable wait one-shot generation mode)
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18.2 Registers
18.2.1 Timer RB Control Register (TRBCR)
Address 0108h
Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | — | — | — | — | — | TSTOP | TCSTF | TSTART
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 TSTART | Timer RB count start bit (1) 0: Count stops R/W
1: Count starts
b1 TCSTF | Timer RB count status flag (1) 0: Count stops R
1: During count operation (3)
b2 | TSTOP |Timer RB count forcible stop bit (1.2) | When this bit is set to 1, the count is forcibly R/W
stopped. When read, the content is 0.
b3 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b4 —
b5 —
b6 —
b7 —
Notes:

1. Refer to 18.7 Notes on Timer RB for precautions regarding bits TSTART, TCSTF and TSTOP.
2. When 1 is written to the TSTOP bit, registers TRBPRE, TRBSC, TRBPR, and bits TSTART and TCSTF, and the
TOSSTF bit in the TRBOCR register are set to values after a reset.
3. Indicates that count operation is in progress in timer mode or programmable waveform mode. In programmable
one-shot generation mode or programmable wait one-shot generation mode, it indicates that a one-shot pulse

trigger has been acknowledged.

18.2.2 Timer RB One-Shot Control Register (TRBOCR)

Address 0109h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | — | — | — | — | — | TOSSTF | TOSSP | TOSST
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 TOSST | Timer RB one-shot start bit When this bit is set to 1, one-shot trigger R/W
generated. When read, the content is 0.
b1 TOSSP | Timer RB one-shot stop bit When this bit is set to 1, counting of one-shot R/W
pulses (including programmable wait one-shot
pulses) stops. When read, the content is 0.
b2 | TOSSTF | Timer RB one-shot status flag (1) 0: One-shot stopped R
1: One-shot operating (including wait period)
b3 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b4 —
b5 —
b6 —
b7 —
Note:

1. When 1 is written to the TSTOP bit in the TRBCR register, the TOSSTF bit is set to 0.

The TRBOCR register is enabled when bits TMOD1 to TMODO in the TRBMR register is set to 10b
(programmable one-shot generation mode) or 11b (programmable wait one-shot generation mode).
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18.2.3 Timer RB I/0 Control Register (TRBIOC)
Address 010Ah

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol| — | — | — | — [INOSEG|INOSTG | TOCNT | TOPL

After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 TOPL | Timer RB output level select bit Function varies according to the operating mode. | R/W
b1 TOCNT | Timer RB output switch bit R/W
b2 | INOSTG | One-shot trigger control bit R/W
b3 | INOSEG | One-shot trigger polarity select bit R/W
b4 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b5 —
b6 —
b7 —

18.2.4 Timer RB Mode Register (TRBMR)
Address 010Bh

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | TCKCUT| — | TCK1 | TCKO | TWRC | — TMOD1 | TMODO
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 | TMODO |Timer RB operating mode select bit (1)[p100 R/W
b TMODT 0 0: Timer mode . RW
0 1: Programmable waveform generation mode
1 0: Programmable one-shot generation mode
1 1: Programmable wait one-shot generation
mode
b2 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b3 TWRC |Timer RB write control bit (2) 0: Write to reload register and counter R/W
1: Write to reload register only
b4 TCKO  [Timer RB count source select bit (1) bgbé_ " R/W
b5 TCKA1 01:18 R/W
1 0: Timer RA underflow
11:f2
b6 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b7 | TCKCUT [Timer RB count source cutoff bit (1) 0: Count source provided R/W
1: Count source cut off

Notes:
1. Change bits TMODO and TMOD1, TCKO and TCK1, and TCKCUT when both the TSTART and TCSTF bits in the
TRBCR register set to 0 (count stops).
2. The TWRC bit can be set to either 0 or 1 in timer mode. In programmable waveform generation mode,
programmable one-shot generation mode, or programmable wait one-shot generation mode, the TWRC bit must
be set to 1 (write to reload register only).
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18. Timer RB

18.2.5 Timer RB Prescaler Register (TRBPRE)

Address 010Ch

Bit b7 b6 b5 b4 b3 b2 b1 b0
smool[ = [ — [ = [ = [ = [ — [ — [ =
After Reset 1 1 1 1 1 1 1 1
Bit Mode Function Setting Range R/W
b7 to b0| Timer mode Counts an internal count source or 00h to FFh R/W
Programmable waveform generation |timer RA underflows. 00h to FFh R/W
mode
Programmable one-shot generation 00h to FFh R/W
mode
Programmable wait one-shot 00h to FFh R/W
generation mode
When 1 is written to the TSTOP bit in the TRBCR register, the TRBPRE register is set to FFh.
18.2.6 Timer RB Secondary Register (TRBSC)
Address 010Dh
Bit b7 b6 b5 b4 b3 b2 b1 b0
smo — [ — [ — [ — [ — [ — 1 = [ =
After Reset 1 1 1 1 1 1 1 1
Bit Mode Function Setting Range R/W
b7 to b0|Timer mode Disabled 00h to FFh —
Programmable waveform generation [Counts timer RB prescaler underflows (1) [00h to FFh w @
mode
Programmable one-shot generation |Disabled 00h to FFh —
mode
Programmable wait one-shot Counts timer RB prescaler underflows  {00h to FFh W (@)
generation mode (one-shot width is counted)

Notes:

1. The values of registers TRBPR and TRBSC are reloaded to the counter alternately and counted.
2. The count value can be read by reading the TRBPR register even when the secondary period is being counted.

When 1 is written to the TSTOP bit in the TRBCR register, the TRBSC register is set to FFh.
To write to the TRBSC register, perform the following steps.
(1) Write the value into the TRBSC register.

(2) Write the value into the TRBPR register. (If the value does not change, write the same value second time.)
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18.2.7 Timer RB Primary Register (TRBPR)
Address 010Eh

Bit b7 b6 b5 b4 b3 b2 b1 b0
smol[ = [ — [ = [ = [ = [ — [ — [ =
After Reset 1 1 1 1 1 1 1 1
Bit Mode Function Setting Range R/W
b7 to b0 |Timer mode Counts timer RB prescaler underflows.  [00h to FFh R/W
Programmable waveform generation | Counts timer RB prescaler underflows. (1) |00h to FFh R/W
mode
Programmable one-shot generation |Counts timer RB prescaler underflows 00h to FFh R/W
mode (one-shot width is counted)
Programmable wait one-shot Counts timer RB prescaler underflows 00h to FFh R/W
generation mode (wait period width is counted)

Note:
1. The values of registers TRBPR and TRBSC are reloaded to the counter alternately and counted.

When 1 is written to the TSTOP bit in the TRBCR register, the TRBPR register is set to FFh.

18.2.8 Timer RB/RC Pin Select Register (TRBRCSR)
Address 0181h

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol [TRCTRGSEL1[TRCTRGSELO| ~ —  [TRCCLKSELO] — [ — — —
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name | Function R/W
b0 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b1 —
b2 —
b3 —
b4 | TRCCLKSELO | TRCCLK pin select bit 0: TRCCLK pin not used R/W
1: TRCCLK pin used
b5 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b6 |TRCTRGSELO|TRCTRG pin select bit b7 b6 ) R/W
b7 TTRCTRGSELI 00: TRCTRG'pln not used RW
0 1: P3_7 assigned
1 0: P4_3 assigned
1 1: P4_4 assigned

The register function for timer RB is not implemented.

To use the I/O pins for timer RC, set the TRBRCSR register.

Set this register before setting the timer RC associated registers. Also, do not change the setting value of the
TRCCLKSELDO bit during timer RC operation.
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18. Timer RB

18.3 Timer Mode

In timer mode, a internally generated count source or timer RA underflows are counted (refer to Table 18.2).

Registers TRBOCR and TRBSC are not used in this mode.

Table 18.2

Timer Mode Specifications

ltem

Specification

Count sources

f1, f2, 18, timer RA underflow

Count operations

» Decrement

* When the timer underflows, it reloads the reload register content before the
count continues (when timer RB underflows, the content of timer RB primary
reload register is reloaded).

Division ratio

1/(n+1)(m+1)
n: Value set in TRBPRE register, m: Value set in TRBPR register

Count start condition

1 (count starts) is written to the TSTART bit in the TRBCR register.

Count stop conditions

* 0 (count stops) is written to the TSTART bit in the TRBCR register.
* 1 (count forcibly stops) is written to the TSTOP bit in the TRBCR register.

Interrupt request
generation timing

When timer RB underflows [timer RB interrupt].

TRBO pin function

Programmable 1/O port

INTO pin function

Programmable 1/0O port or INTO interrupt input

Read from timer

The count value can be read out by reading registers TRBPR and TRBPRE.

Write to timer

* When registers TRBPRE and TRBPR are written while the count is stopped,
values are written to both the reload register and counter.

* When registers TRBPRE and TRBPR are written during count operation:
If the TWRC bit in the TRBMR register is set to 0, the value is written to both
the reload register and the counter.
If the TWRC bit is set to 1, the value is written to the reload register only.
(Refer to 18.3.2 Timer Write Control during Count Operation.)

18.3.1 Timer RB I/0 Control Register (TRBIOC) in Timer Mode
Address 010Ah
Bit b7 b6 b5 b4 b3 b2 b1 b0

Symbol| — | — | — | — |INOSEG |INOSTG | TOCNT | TOPL
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 TOPL | Timer RB output level select bit Set to 0 in timer mode. R/W
b1 TOCNT | Timer RB output switch bit R/W
b2 | INOSTG | One-shot trigger control bit R/W
b3 | INOSEG | One-shot trigger polarity select bit R/W
b4 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b5 —
b6 —
b7 —
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18.3.2 Timer Write Control during Count Operation

Timer RB has a prescaler and a timer (which counts the prescaler underflows). The prescaler and timer each
consist of a reload register and a counter. In timer mode, the TWRC bit in the TRBMR register can be used to
select whether writing to the prescaler or timer during count operation is performed to both the reload register
and counter or only to the reload register.

However, values are transferred from the reload register to the counter of the prescaler in synchronization with
the count source. In addition, values are transferred from the reload register to the counter of the timer in
synchronization with prescaler underflows. Therefore, even if the TWRC bit is set for writing to both the reload
register and counter, the counter value is not updated immediately after the WRITE instruction is executed. If
the TWRC bit is set for writing to the reload register only, the synchronization of the writing will be shifted
when the prescaler value changes. Figure 18.2 shows an Operating Example of Timer RB when Counter Value
is Rewritten during Count Operation.
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When the TWRC bit is set to 0 (write to reload register and counter)

Write 01h into the TRBPRE register and
25h into the TRBPR register by a program.

Count source

i i

i i

After writing, the reload register is written
with the first count source.

Reloads register of

timer RB prescaler Previous valueX New value (01h)

Reload with
the second
count source

Reload at
underflow

) Counter of 06h X 05h X 04hX 01h X 00h 01hX 00h J oth Y 00h X 0th J 0oh
timer RB prescaler

{ |
! ]

After writing, the reload register is written

at the first underflow.
)

Reloads registr of Previous value I New value (25h)

Reload at the second

underflow |

Counter of timer RB 03h 02h X 25h X 24h

IR bit in

TRBIC register 0 /

The IR bit remains unchanged until underflow
is generated by a new value.

When the TWRC bit is set to 1 (write to reload register only)

Write 01h into the TRBPRE register and
25h into the TRBPR register by a program.

pipipipiaipipipt

After writing, the reload register is written
with the first count source.

Reloads register of .
timer RB prescaler Previous valueX New value (01h)
Reload at
underflow
. Counter of oeh J 05h § 04h ¥ 03h { o2h ) oth J ooh § oth X ooh } oih X ooh Y oth ) ooh X oth
timer RB prescaler

| { |
Aftelr writing, the reloald register is wrine'n

at the first underflow.
\ \ \

Reloads ret%setsra%cg Previous value X New value (25h)
Reload at
underflow
Counter of timer RB 03h X 02h 01h 00h 25h
IR bit in
TRBIC register 0
o »
Y >

Only the prescaler values are updated,
extending the duration until timer RB underflows.

The above applies under the following condition:
Both the TSTART and TCSTF bits in the TRBCR register are set to 1 (during count operation).

Figure 18.2  Operating Example of Timer RB when Counter Value is Rewritten during Count
Operation
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18. Timer RB

18.4

Programmable Waveform Generation Mode

In programmable waveform generation mode, the signal output from the TRBO pin is inverted each time the
counter underflows, while the values in registers TRBPR and TRBSC are counted alternately (refer to Table 18.3).
Counting starts by counting the setting value of the TRBPR register. The TRBOCR register is unused in this mode.

Figure 18.3 shows an Operating Example in Timer RB in Programmable Waveform Generation Mode.

Table 18.3

Programmable Waveform Generation Mode Specifications

ltem

Specification

Count sources

f1, f2, 8, timer RA underflow

Count operations

» Decrement
» When the timer underflows, it reloads the contents of the primary reload and secondary
reload registers alternately before the count continues.

Width and period of
output waveform

Primary period: (n+1)(m+1)/fi
Secondary period: (n+1)(p+1)/fi
Period: (n+1){(m+1)+(p+1)}/fi

fi: Frequency of count source

n: Value set in TRBPRE register
m: Value set in TRBPR register
p: Value set in TRBSC register

Count start condition

1 (count starts) is written to the TSTART bit in the TRBCR register.

Count stop conditions

* 0 (count stops) is written to the TSTART bit in the TRBCR register.
* 1 (count forcibly stops) is written to the TSTOP bit in the TRBCR register.

Interrupt request

In half a cycle of the count source, after timer RB underflows during the secondary period

generation timing

(at the same time as the TRBO output change) [timer RB interrupt]

TRBO pin function

Programmable output port or pulse output

INTO pin function

Programmable 1/O port or INTO interrupt input

Read from timer

The count value can be read out by reading registers TRBPR and TRBPRE (1).

Write to timer

values are written to both the reload register and counter.

values are written to the reload registers only. (2)

» When registers TRBPRE, TRBSC, and TRBPR are written while the count is stopped,

» When registers TRBPRE, TRBSC, and TRBPR are written to during count operation,

Selectable function

* Output level select function

the TRBIOC register.
» Waveform output enable/disable function

the TRBIOC register. (3)

The output level during primary and secondary periods is selected by the TOPL bit in

The timer RB waveform output or P11_6 port latch output is selected by the TOCNT bit in

Notes:

. Even when the secondary period is being counted, the TRBPR register may be read.

The set values are reflected in the waveform output beginning with the following primary period after writing to

the TRBPR register.

The value written to the TOCNT bit is enabled by the following.
» When count starts.

» When a timer RB interrupt request is generated.

The contents after the TOCNT bit is changed are reflected from the output of the following primary period.
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18.4.1 Timer RB I/O Control Register (TRBIOC) in Programmable Waveform
Generation Mode

Address 010Ah

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | — | — | — — INOSEG | INOSTG | TOCNT | TOPL
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 TOPL | Timer RB output level select bit 0: High-level output for the primary period, R/W

low-level output for the secondary period
Low-level output when the timer is stopped
1: Low-level output for the primary period,
high-level output for the secondary period
High-level output when the timer is stopped

b1 TOCNT | Timer RB output switch bit 0: Timer RB waveform is output R/W
1: P11_6 port latch value is output

b2 | INOSTG | One-shot trigger control bit Set to 0 in programmable waveform generation R/W
b3 | INOSEG | One-shot trigger polarity select bit mode. R/W
b4 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b5 —

b6 —

b7 —
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18. Timer RB

18.4.2 Operating Example

TSTART bit
in TRBCR register

Count source

Underflow signal of
Timer RB prescaler

Counter of timer RB

IR bitin
TRBIC register

TOPL bit in
TRBIO register

TRBO pin output

The initial output is the same level |
as during the secondary period.

Set to 1 by a program.

U UL
T

[T ] LT

Timer RB secondary reload

Timer RB primary reload

Y
( 01h X 00h X 02h X 01h X 00h XIO1h X 00h X 02h )

|
Set to 0 when an interrupt
request is acknowledged
L or by a program.

-

/ Set to 0 by a program.

Waveform output starts  Waveform output inverted

/|

The above applies under the following conditions:

TRBPRE = 01h, TRBPR = 01h, TRBSC = 02h
TOCNT in TRBIOC register = 0 (timer RB waveform output from the TRBO pin)

Primary period

Waveform output starts

Secondary period

Primary period |

Figure 18.3  Operating Example in Timer RB in Programmable Waveform Generation Mode
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18.5 Programmable One-shot Generation Mode

In programmable one-shot generation mode, a one-shot pulse is output from the TRBO pin by a program or an
external trigger input (input to the INTO pin) (refer to Table 18.4). When a trigger is generated, the timer starts
operating from the point only once for a given period equal to the set value in the TRBPR register. The TRBSC
register is not used in this mode.

Figure 18.4 shows an Operating Example in Programmable One-Shot Generation Mode.

Table 18.4  Programmable One-Shot Generation Mode Specifications

ltem

Specification

Count sources

f1, 2, 18, timer RA underflow

Count operations

* The setting value of the TRBPR register is decremented.

* When the timer underflows, it reloads the contents of the reload register before
the count completes and the TOSSTF bit is set to 0 (one-shot stops).

* When the count stops, the timer reloads the content of the reload register before
it stops.

One-shot pulse
output time

(n+1)(m+1)/i
fi: Frequency of count source
n: Value set in TRBPRE register, m: Value set in TRBPR register

Count start conditions

» The TSTART bit in the TRBCR register is set to 1 (count starts) and the next
trigger is generated.

* 1 (one-shot starts) is written to the TOSST bit in the TRBOCR register.

* Trigger input to the INTO pin

Count stop conditions

* When reloading completes after timer RB underflows during the primary period
+ 1 (one-shot stops) is written to the TOSSP bit in the TRBOCR register.

* 0 (count stops) is written to the TSTART bit in the TRBCR register.

* 1 (count forcibly stops) is written to the TSTOP bit in the TRBCR register.

Interrupt request
generation timing

In half a cycle of the count source, after the timer underflows (at the same time as
the waveform output from the TRBO pin ends) [timer RB interrupt]

TRBP pin function

Pulse output

INTO pin functions

* When the INOSTG bit in the TRBIOC register is set to 0 (INTO one-shot trigger
disabled): programmable I/O port or INTO interrupt input

* When the INOSTG bit in the TRBIOC register is set to 1 (INTO one-shot trigger
enabled): external trigger (INTO interrupt input)

Read from timer

The count value can be read out by reading registers TRBPR and TRBPRE.

Write to timer

* When registers TRBPRE and TRBPR are written while the count is stopped,
values are written to both the reload register and counter.

* When registers TRBPRE and TRBPR are written during count operation, values
are written to the reload register only (1).

Selectable functions

* Output level select function
The output level of the one-shot pulse waveform is selected by the TOPL bit
in the TRBIOC register.

» One-shot trigger select function
Refer to 18.5.3 One-Shot Trigger Selection.

Note:

1. The set value is reflected at the following one-shot pulse after writing to the TRBPR register.
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18. Timer RB

18.5.1 Timer RB I/0O Control Register (TRBIOC) in Programmable One-Shot

Generation Mode
Address 010Ah

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | — | — | — — INOSEG | INOSTG | TOCNT | TOPL
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 TOPL | Timer RB output level select bit 0: High-level output of a one-shot pulse, R/W
low-level output when the timer is stopped
1: Low-level output of a one-shot pulse,
high-level output when the timer is stopped
b1 TOCNT | Timer RB output switch bit Set to 0 in programmable one-shot generation R/W
mode.
b2 | INOSTG | One-shot trigger control bit (1) 0: INTO pin one-shot trigger disabled R/W
1: INTO pin one-shot trigger enabled
b3 | INOSEG | One-shot trigger polarity select bit (1) | 0: Falling edge trigger R/W
1: Rising edge trigger
b4 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b5 —
b6 —
b7 —
Note:

1. Refer to 18.5.3 One-Shot Trigger Selection.
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18. Timer RB

18.5.2 Operating Example

TSTART bit in
TRBCR register

TOSSTF bit in
TRBOCR register

INTO pin input

Count source

Underflow signal of
timer RB prescaler

Counter of timer RB

IR bit in
TRBIC register

TOPL bit in
TRBIOC register

TRBIO pin output

1
0

Set to 1 by a program.

Set to 1 by setting 1 to
TOSST bit in TRBOCR
register.

Set to 0 when
count ends.

Set to 1 by INTO pin
input trigger

Count starts

17

Timer RB primary reload

Count starts

10

Timer RB primary reload

01h

v
=)

v L
01h X 00h X I
|

Set to 0 when an i.nterrupt request |
is acknowledged or by a program.

7

Set to 0 by a program.

Waveform output starts  Waveform output ends

—

L

y

The above applies under the following conditions:

TRBPRE = 01h, TRBPR = 01h
TOPL in TRBIOC register =0, TOCNT =0

INOSTG = 1 (INTO one-shot trigger enabled)
INOSEG = 1 (edge trigger at the rising edge)

Waveform output starts  Waveform output ends

\i

y

Figure 18.4

Operating Example in Programmable One-Shot Generation Mode
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18.5.3 One-Shot Trigger Selection

In programmable one-shot generation mode and programmable wait one-shot generation mode, operation starts
when a one-shot trigger is generated while the TCSTF bit in the TRBCR register is set to 1 (count starts).

A one-shot trigger can be generated by either of the following causes:

* 1 is written to the TOSST bit in the TRBOCR register by a program.

* Trigger input from the INTO pin.

When a one-shot trigger occurs, the TOSSTF bit in the TRBOCR register is set to 1 (one-shot operation in
progress) after one or two cycles of the count source have elapsed. Then, in programmable one-shot generation
mode, count operation begins and one-shot waveform output starts. (In programmable wait one-shot generation
mode, count operation starts for the wait period.) If a one-shot trigger occurs while the TOSSTF bit is set to 1,
no retriggering occurs.

To use trigger input from the INTO pin, input the trigger after making the following settings:

¢ Select either P3_0 or P11_0 to be assigned as the INTO input with the INTOSELO bit in the INTSR register.

* Set the port direction bit in the port direction register corresponding to the pin assigned as the INTO input to 0
(input mode).

* Select the INTO digital filter with bits INTOFO and INTOF1 in the INTF register.

* Select both edges or one edge with the INTOPL bit in INTEN register. If one edge is selected, further select
falling or rising edge with the INOSEG bit in TRBIOC register.

* Set the INTOEN bit in the INTEN register to 1 (enabled).

* After completing the above, set the INOSTG bit in the TRBIOC register to 1 (INTO pin one-shot trigger
enabled).

Note the following points with regard to generating interrupt requests by trigger input from the INTO pin.

* Processing to handle the interrupts is required. Refer to 11. Interrupts, for details.

* If one edge is selected, use the POL bit in the INTOIC register to select falling or rising edge. (The INOSEG
bit in the TRBIOC register does not affect INTO interrupts).

* If a one-shot trigger occurs while the TOSSTF bit is set to 1, timer RB operation is not affected, but the value
of the IR bit in the INTOIC register changes.
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18.6 Programmable Wait One-Shot Generation Mode

In programmable wait one-shot generation mode, a one-shot pulse is output from the TRBO pin by a program or an
external trigger input (input to the INTO pin) (refer to Table 18.5). When a trigger is generated from that point, the
timer outputs a pulse only once for a given length of time equal to the setting value of the TRBSC register after
waiting for a given length of time equal to the setting value of the TRBPR register.

Figure 18.5 shows an Operating Example in Programmable Wait One-Shot Generation Mode.

Table 18.5 Programmable Wait One-Shot Generation Mode Specifications

Item Specification
Count sources f1, f2, 8, timer RA underflow
Count operations * The setting value of the timer RB primary is decremented.

» When a count of the timer RB primary underflows, the timer reloads the contents of
timer RB secondary before the count continues.

» When a count of the timer RB secondary underflows, the timer reloads the contents
of timer RB primary before the count completes and the TOSSTF bit is set to 0
(one-shot stops).

» When the count stops, the timer reloads the content of the reload register before it
stops.

Wait time (n+1)(m+1)/fi

fi: Frequency of count source

n: Value set in TRBPRE register, m: Value set in TRBPR register

One-shot pulse output time (n+1)(p+1)/i

fi: Frequency of count source

n: Value set in TRBPRE register, p: Value set in TRBSC register

Count start conditions » The TSTART bit in the TRBCR register is set to 1 (count starts) and the next trigger
is generated.

* 1 (one-shot starts) is written to the TOSST bit in the TRBOCR register.

* Trigger input to the INTO pin

Count stop conditions » When reloading completes after timer RB underflows during the secondary period.

* 1 (one-shot stops) is written to the TOSSP bit in the TRBOCR register.

+ 0 (count stops) is written to the TSTART bit in the TRBCR register.

* 1 (count forcibly stops) is written to the TSTOP bit in the TRBCR register.

Interrupt request In half a cycle of the count source after timer RB underflows during secondary period

generation timing (at the same time as the waveform output from the TRBO pin ends) [timer RB
interrupt].

TRBO pin function Pulse output

INTO pin functions » When the INOSTG bit in the TRBIOC register is set to 0 (INTO one-shot trigger

disabled): programmable I/O port or INTO interrupt input

» When the INOSTG bit in the TRBIOC register is set to 1 (INTO one-shot trigger
enabled): external trigger (INTO interrupt input)

Read from timer The count value can be read out by reading registers TRBPR and TRBPRE.

Write to timer » When registers TRBPRE, TRBSC, and TRBPR are written while the count is
stopped, values are written to both the reload register and counter.

* When registers TRBPRE, TRBSC, and TRBPR are written during count operation,
values are written to the reload registers only. (1)

Selectable functions « Output level select function
The output level of the one-shot pulse waveform is selected by the TOPL bit in
the TRBIOC register.

» One-shot trigger select function
Refer to 18.5.3 One-Shot Trigger Selection.

Note:
1. The set value is reflected at the following one-shot pulse after writing to registers TRBSC and TRBPR.
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18. Timer RB

18.6.1 Timer RB I/O Control Register (TRBIOC) in Programmable Wait One-Shot

Generation Mode
Address 010Ah

Bit b7 b6 b5 b4 b3 b2 b1 b0
Symbol | — | — | — — INOSEG | INOSTG | TOCNT | TOPL
After Reset 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Function R/W
b0 TOPL | Timer RB output level select bit 0: High-level output of a one-shot pulse, R/W
low-level output when the timer stops or during
wait
1: Low-level output of a one-shot pulse,
low-level output when the timer stops or during
wait
b1 TOCNT | Timer RB output switch bit Set to 0 in programmable wait one-shot generation | R/W
mode.
b2 1 INOSTG | One-shot trigger control bit (1) 0: INTO pin one-shot trigger disabled RW
1: INTO pin one-shot trigger enabled
b3 | INOSEG | One-shot trigger polarity select bit (1) | 0: Falling edge trigger R/W
1: Rising edge trigger
b4 — Nothing is assigned. If necessary, set to 0. When read, the content is 0. —
b5 —
b6 —
b7 —
Note:

1. Refer to 18.5.3 One-Shot Trigger Selection.
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18.6.2 Operating Example

Set to 1 by a program.

TSTART bit 1

| |

|

in TRBCR register : |
|

| Setto 1 by setting 1 to the TOSST bit in the TRBOCR Set to 0 when

{ | register, or INTO pin input trigger. count ends. N
Yy Yy

TOSSTF bit 1 T
in TRBOCR register

}
| |
| |
| |
| |
| |

INTO pin input _I : :
I T
| |
| |

Count source

Underflow signal of
Timer RB prescaler
I I I
Count starts Timer RB secondary reload Timer RB primary reload

Counter of timer RB ( 01h X 00h X 04h X 03h X 02h X 01h X 00h X 01h )

Set to 0 when an interrupt request is acknowledged
or by an program.

IRbitin 1
TRBIC register ¢

/ Set to 0 by a progral

TOPL bit in

|
|
|
|
|
|
|
|
|
|
TRBIOC register g !
T

—_——_——3—p—_————

Wait starts Waveform output starts Waveform output ends

; L {
TRBIO pin output 0

Wait
(primary period)

One-shot pulse
(secondary period)

\j

I
| |
| |
< "
[ >
1 1

The above applies under the following conditions:

TRBPRE = 01h, TRBPR = 01h, TRBSC = 04h
INOSTG = 1 (INTO one-shot trigger enabled)
INOSEG = 1 (edge trigger at the rising edge)

Figure 18.5  Operating Example in Programmable Wait One-Shot Generation Mode
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18.7 Notes on Timer RB

* Timer RB stops counting after a reset. Set the values in the timer RB and timer RB prescalers before the count
starts.

* Even if the prescaler and timer RB is read out in 16-bit units, these registers are read 1 byte at a time in the MCU.
Consequently, the timer value may be updated during the period when these two registers are being read.

* In programmable one-shot generation mode and programmable wait one-shot generation mode, when setting the
TSTART bit in the TRBCR register to 0 (count stops) or setting the TOSSP bit in the TRBOCR register to 1 (one-
shot stops), the timer reloads the value of reload register and stops. Therefore, in programmable one-shot
generation mode and programmable wait one-shot generation mode, read the timer count value before the timer
stops.

* The TCSTF bit remains 0 (count stops) for one or two cycles of the count source after setting the TSTART bit to
1 (count starts) while the count is stopped.

During this time, do not access registers associated with timer RB () other than the TCSTF bit. Timer RB starts
counting at the first active edge of the count source after the TCSTF bit is set to 1 (during count operation).

The TCSTF bit remains 1 for one or two cycles of the count source after setting the TSTART bit to 0 (count
stops) while the count is in progress. Timer RB counting is stopped when the TCSTF bit is set to 0.

During this time, do not access registers associated with timer RB (1) other than the TCSTF bit.

Note:
1. Registers associated with timer RB:
TRBCR, TRBOCR, TRBIOC, TRBMR, TRBPRE, TRBSC, and TRBPR

When the TSTOP bit in the TRBCR register is set to 1 during timer operation, timer RB stops immediately.

* When 1 is written to the TOSST or TOSSP bit in the TRBOCR register, the value of the TOSSTF bit changes
after one or two cycles of the count source have elapsed. When 1 is written to the TOSSP bit during the period
between when 1 is written to the TOSST bit and when the TOSSTF bit is set to 1, the TOSSTF bit may be set to
either 0 or 1 depending on the content state. Likewise, when 1 is written to the TOSST bit during the period
between when 1 is written to the TOSSP bit and when the TOSSTF bit is set to 0, the TOSSTF bit may be set to
either O or 1.

18.7.1 Timer Mode
To write to registers TRBPRE and TRBPR during count operation (TCSTF bit in the TRBCR register is set to
1), note the following:

* When the TRBPRE register is written continuously, allow three or more cycles of the count source for each
write interval.

* When the TRBPR register is written continuously, allow three or more cycles of the prescaler underflow for
each write interval.

18.7.2 Programmable Waveform Generation Mode
To write to registers TRBPRE and TRBPR during count operation (TCSTF bit in the TRBCR register is set to
1), note the following:
* When the TRBPRE register is written continuously, allow three or more cycles of the count source for each
write interval.
* When the TRBPR register is written continuously, allow three or more cycles of the prescaler underflow for
each write interval.
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18.7.3 Programmable One-Shot Generation Mode

To write to registers TRBPRE and TRBPR during count operation (TCSTF bit in the TRBCR register is set to
1), note the following:

* When the TRBPRE register is written continuously during count operation, allow three or more cycles of the
count source for each write interval.

* When the TRBPR register is written continuously during count operation, allow three or more cycles of the
prescaler underflow for each write interval.

18.7.4 Programmable Wait One-shot Generation Mode

To write to registers TRBPRE and TRBPR during count operation (TCSTF bit in the TRBCR register is set to
1), note the following:

* When the TRBPRE register is written continuously, allow three or more cycles of the count source for each
write interval.

* When the TRBPR register is written continuously, allow three or more cycles of the prescaler underflow for
each write interval.
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19. Timer RC

Timer RC is a 16-bit timer with four I/O pins.

19.1  Introduction
Timer RC uses f1 as its operating clock. Table 19.1 lists the Timer RC Operating Clocks.

Table 19.1  Timer RC Operating Clocks

Condition Timer RC Operating Clock

The count source is f1, f2, f4, 18, 32, or TRCCLK input. f1
(Bits TCK2 to TCKO in the TRCCR1 register are set to 000b to 101b.)

Table 19.2 lists the Timer RC Pin Configuration. Figure 19.1 shows the Timer RC Block Diagram.

Timer RC supports the following three modes:
* Timer mode
- Input capture function The counter value is captured to a register, using an external signal as the trigger.
- 