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Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You 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.

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 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.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). 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 for which it is not intended. 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 which the product is not intended by Renesas
Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially 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 systems 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.

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. You should not use
Renesas Electronics products or 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. When exporting the Renesas
Electronics 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.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with a third party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

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.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(2012.4)




NOTES FOR CMOS DEVICES

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a
reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level
passes through the area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction. If
an input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc.,
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-down circuitry. Each unused pin should be
connected to VDD or GND via a resistor if there is a possibility that it will be an output pin. All handling
related to unused pins must be judged separately for each device and according to related specifications
governing the device.

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors should be grounded. The operator should be grounded using a wrist
strap. Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken
for PW boards with mounted semiconductor devices.

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices with reset functions have not yet been
initialized. Hence, power-on does not guarantee output pin levels, 1/O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

(5) POWER ON/OFF SEQUENCE: In the case of a device that uses different power supplies for the internal
operation and external interface, as a rule, switch on the external power supply after switching on the internal
power supply. When switching the power supply off, as a rule, switch off the external power supply and then
the internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal elements
due to the passage of an abnormal current. The correct power on/off sequence must be judged separately
for each device and according to related specifications governing the device.

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an 1/O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or I/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.




Readers

Purpose

Organization

How to Read This Manual

How to Use This Manual

This manual is intended for user engineers who wish to understand the functions of the
RL78/D1A and design and develop application systems and programs for these devices.
The target products are as follows.

e 48-pin: R5F10CGxJ, R5F10DGxJ, R5F10CGXL, R5F10DGXL (x = B, C, D)
e 64-pin: R5F10CLDJ, R5F10DLxJ, R5F10CLDL, R5F10DLXL (x = D, E)
e 80-pin: R5F10CMxJ, R5F10CMXL (x = D, E)

R5F10DMxJ, R5F10DMXL (x = D, E, F, G, J)
100-pin:  R5F10DPxJ, R5F10DPXL (x = E, F, G, J)
R5F10TPJJ, R5F10TPIL

This manual is intended to give users an understanding of the functions described in the
Organization below.

The RL78/D1A manual is separated into two parts: this manual and the instructions edition
(common to the RL78 Microcontroller).

RL78/D1A RL78 Microcontroller
User’s Manual User’'s Manual
(This Manual) Instructions
e Pin functions e CPU functions
¢ Internal block functions e Instruction set
o Interrupts e Explanation of each instruction

e Other on-chip peripheral functions
Electrical specifications (target)

It is assumed that the readers of this manual have general knowledge of electrical
engineering, logic circuits, and microcontrollers.
e To gain a general understanding of functions:

— Read this manual in the order of the CONTENTS. The mark “<R>" shows major
revised points. The revised points can be easily searched by copying an “<R>" in the
PDF file and specifying it in the “Find what:” field.

e How to interpret the register format:

— For a hit number enclosed in angle brackets, the bit name is defined as a reserved
word in the assembler, and is defined as an sfr variable using the #pragma sfr
directive in the compiler.

¢ To know details of the RL78 Microcontroller instructions:

— Refer to the separate document RL78 Microcontroller Instructions User’'s Manual

(RO1USO015E).



Conventions Data significance: Higher digits on the left and lower digits on the right
Active low representations: xxx (overscore over pin and signal name)

Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention
Remark: Supplementary information
Numerical representations: Binary e XXXX OF XxxxxB
Decimal XXX
Hexadecimal --xxxxH
Related Documents The related documents indicated in this publication may include preliminary versions.

However, preliminary versions are not marked as such.

Documents Related to Devices

Document Name Document No.
RL78/D1A User's Manual Hardware This manual
RL78 Microcontroller Instructions User's Manual RO1USO0015E

Documents Related to Flash Memory Programming

Document Name Document No.

PG-FP5 Flash Memory Programmer User's Manual R20UTO008E

Caution The related documents listed above are subject to change without notice. Be sure to use the latest
version of each document when designing.



Other Documents

Document Name Document No.
RENESAS MICROCOMPUTER GENERAL CATALOG RO1CSO0001E
Semiconductor Package Mount Manual Note
Quality Grades on NEC Semiconductor Devices C11531E
NEC Semiconductor Device Reliability/Quality Control System C10983E
Guide to Prevent Damage for Semiconductor Devices by Electrostatic Discharge (ESD) C11892E

Note See the “Semiconductor Device Mount Manual” website (http://www.renesas.com/products/package/manual/index.jsp).

Caution The related documents listed above are subject to change without notice. Be sure to use the latest
version of each document when designing.

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

EEPROM is a trademark of Renesas Electronics Corporation.

SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the United States
and Japan.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
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CHAPTER 1 OUTLINE

<R> 1.1 Features

O Minimum instruction execution time can be changed from high speed (0.03125 us: @ 32 MHz operation with high-
speed on-chip oscillator clock) to ultra low-speed (30.5 us: @ 32.768 kHz operation with subsystem clock)

O General-purpose register: 8 bits x 32 registers (8 bits x 8 registers x 4 banks)

ROM: 24 to 512 KB, RAM: 2 to 24 KB, Data flash memory: 8 KB

On-chip high-speed on-chip oscillator clocks

¢ Select from 32 MHz (TYP.), 24 MHz (TYP.), 16 MHz (TYP.), 8 MHz (TYP.), and 4 MHz (TYP.)

On-chip single-power-supply flash memory (with prohibition of block erase/writing function)

(OXN©)

Self-programming (with boot swap function/flash shield window function)

On-chip debug function

On-chip power-on-reset (POR) circuit and voltage detector (LVD)

On-chip watchdog timer (operable with the dedicated low-speed on-chip oscillator clock)

O O0OO0OO0OO0O0

On-chip multiplier and divider/multiply-accumulator

e 16 bits x 16 bits = 32 bits (Unsigned or signed)

e 32 bits + 32 bits = 32 bits (Unsigned)

e 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)

O On-chip clock output/buzzer output controller

On-chip BCD adjustment

O 1/0O ports: 38 to 112

e CMOS /O port: 35 to 107 (LED direct drive port: 9 to 16, N-ch OD selectable port: 4 to 6)
e CMOS input port: 5

e CMOS output port: 0 to 1

O

O Timer
o 16-bit timer: 24 channels
e Watchdog timer: 1 channel
o Real-time clock: 1 channel
o Interval timer: 1 channel

O Serial interface

e CSI

e UART (LIN-bus supported)

« Simplified I°C communication

e aFCAN controller
O Stepper motor controller/driver with zero point detection (ZPD): 1, 2, 4-channels
O LCD controller/driver (seg x com): 27 x4, 39 x 4, 48 x 4, 53 x 4 and 54 x 4
O LCD Bus I/F
O RESET output
O STOP status output
O Sound generator
O 8/10-bit resolution A/D converter (Voo = EVop =2.7 to 5.5 V): 3+2 to 9+2 channels
O Standby function: HALT, STOP, SNOOZE mode
O Power supply voltage: Vob= 2.7 t0 5.5V
O Operating ambient temperature: J grade products Ta= —40 to +85°C,

L grade products Ta=-40 to +105°C

ROTUH0317EJ0110 Rev. 1.10 R NS 1
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Remark The functions mounted depend on the product. See 1.7 Outline of Functions.

Table 1-1. ROM, RAM capacities

Flash |Data| RAM 48-pin 64-pin 80-pin
ROM |flash
512 KB |8 KB| 24 KB - - - _ _ _
384 KB 20 KB - - - - - -
256 KB 16 KB _ - - - - R5F10DMJxFB
128 KB 8 KB _ _ - - - R5F10DMGxXFB
96 KB 6 KB _ _ _ - - R5F10DMFxFB
64 KB 4 KB - R5F10DGEXFB - R5F10DLEXFB  |R5F10CMEXFB |R5F10DMEXFB
48 KB 3KB |R5F10CGDxFB |[R5F10DGDXFB |R5F10CLDXFB [R5F10DLDxFB [R5F10CMDxFB |[R5F10DMDXFB
32KB 2KB  R5F10CGCXFB  |R5F10DGCXFB - - - -
24 KB 2KB  |R5F10CGBXFB - - - - -
CAN (ch) 0 1 0 1 0 1
Stepper Motor (ch) 1 2 4
LCD (seg x com) 27 x 4 39 x4 48 x 4
Flash [Data| RAM 100-pin 128-pin
ROM |flash
512 KB |8 KB| 24 KB - R5F10DPLXFB  |R5F10DSLxFB
384 KB 20 KB - R5F10DPKXFB  |R5F10DSKxFB
256 KB 16 KB |RSF10TPJXFB  |R5F10DPJXFB  [R5F10DSJXFB
128 KB 8KB |R5F10DPGXFB - -
96 KB 6 KB |R5F10DPFXFB - -
64 KB 4KB |R5F10DPEXFB - -
48 KB 3KB _ _ -
32 KB 2KB _ _ _
24 KB 2KB _ _ _
CAN (ch) 1 2 2
Stepper Motor (ch) 4 4
LCD (seg x com) 53 x 4 54 x 4
1.2 Applications
Automotive electrical appliances (instrument cluster)
R0O1UH0317EJ0110 Rev. 1.10 RENESAS 2

Mar 23. 2015



RL78/D1A

CHAPTER 1 OUTLINE

<R> 1.3 Orderin

g Information

[List of Part Number]

Pin count Package Part Number
Operating ambient temperature Operating ambient temperature
J grade L grade
(TA = -40 to +85 °C) (TA =-40 to +105 °C)
48-pin 48-pin plastic LQFP (fine pitch) R5F10CGBJFB R5F10CGBLFB
(7 x7) R5F10CGCJFB R5F10CGCLFB
R5F10CGDJFB R5F10CGDLFB
R5F10DGCJFB R5F10DGCLFB
R5F10DGDJFB R5F10DGDLFB
R5F10DGEJFB R5F10DGELFB
64-pin 64-pin plastic LQFP (fine pitch) R5F10CLDJFB R5F10CLDLFB
(10 x10) R5F10DLDJFB R5F10DLDLFB
R5F10DLEJFB R5F10DLELFB
80-pin 80-pin plastic LQFP (fine pitch) R5F10CMDJFB R5F10CMDLFB
(12 x 12) R5F10CMEJFB R5F10CMELFB
R5F10DMDJFB R5F10DMDLFB
R5F10DMEJFB R5F10DMELFB
R5F10DMFJFB R5F10DMFLFB
R5F10DMGJFB R5F10DMGLFB
R5F10DMJJFB R5F10DMJLFB
100-pin 100-pin plastic LQFP (fine pitch) R5F10DPEJFB R5F10DPELFB
(14 x 14) R5F10DPFJFB R5F10DPFLFB
R5F10DPGJFB R5F10DPGLFB
R5F10TPJJFB R5F10TPJLFB
R5F10DPJJFB R5F10DPJLFB
R5F10DPKJFB R5F10DPKLFB
R5F10DPLJFB R5F10DPLLFB
128-pin 128-pin plastic LQFP (fine pitch) R5F10DSLJFB R5F10DSLLFB
(14 x 20) R5F10DSKJFB R5F10DSKLFB
R5F10DSJJFB R5F10DSJLFB
RO1UH0317EJ0110 Rev. 1.10 RENESAS 3
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1.4 Pin Configuration (Top View)

1.4.1 48-pin products (R5F10CGBxFB, R5F10CGCxFB, R5F10CGDxFB: with no CAN)

48-pin plastic LQFP (fine pitch) (7 x 7)
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P94/RTC1HZ/TI01/TO01/SEG44 | 37 24
P93/SGO/SGOF/TI27/TO27/SEG43 | 38 23
P92/SGOA/TI25/TO25/SEG42 | 39 22
P91/TI23/TO23/SEG41 | 40 21
P90/TI21/TO21/SEG40 | 41 20
SMVSS | 42 19
SMVDD | 43 18
P83/SM14/ZPD14/TI07/TO07/SEG35 | 44 17
P82/SM13/TI05/TO05/SEG34 | 45 16
P81/SM12/TI03/TO03/SEG33 | 46 15
P80/SM11/T101/TO01/SEG32 | 47 14
ANI7/P27 | 48 O 13
12 3 456 7 8 9101112
M AN — O O|lFF LN~ O MW A
SNEfEREYTgEE
SSc-9ogUzZS Ul
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF)
Remark For pin identification, see 1.5 Pin Identification.

P33/TI23/TO23/SEG9
P0OO/TI00/TO00/SEG14
P01/TI01/TO01/SEG15
P14/TI14/TO14/SEG24
P13/SO01/TI113/TO13/SEG25
P74/SCKO01/T123/TO23/SEG26
P75/PCL/SI01/TI22/TO22/SEG27
P12/SO00/TI12/TO12/INTP2/SEG29
P11/LRxD1/INTPLR1/SI00/T111/TO11/SEG30
P10/LTxD1/SCKO0/TI10/TO10/INTP4/SEG31
P61/SDA11/TI21/TO21/INTP3
P60/SCL11/T120/TO20/INTP1

RO1UHO0317EJ0110 Rev. 1.10
Mar 23. 2015
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1.4.2 48-pin products (R5F10DGCxFB, R5F10DGDxFB, R5F10DGEXFB: with CAN)

48-pin plastic LQFP (fine pitch) (7 x 7)

N,O 80
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36 35 34 33 32 31 30 29 28 27 26 25
P94/RTC1HZ/TI01/TO01/SEG44 | 37 24
P93/SGO/SGOF/TI27/TO27/SEG43 | 38 23
P92/SGOA/TI25/TO25/SEG42 | 39 22
P91/TI23/TO23/SEG41 | 40 21
P90/TI21/TO21/SEG40 | 41 20
SMVSS | 42 19
SMVDD | 43 18
P83/SM14/ZPD14/T107/TO07/SEG35 | 44 17
P82/SM13/TI05/TO05/SEG34 | 45 16
P81/SM12/TI03/TO03/SEG33 | 46 15
P80/SM11/TI01/TO01/SEG32 | 47 14

ANI7/P27

o

-
o
-
-
-
N

13

ANI3/P23 |~

ANI2/P22 |

AVREFM/ANI1/P21 |w

REGC

TOOLO/P40 (o
RESET |o
P137/INTP5 N
X2/EXCLK/P122 |
X1/P121 |©
VSS/EVSS
VDD/EVDD

AVREFP/ANIO/P20 |

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF)
Remark For pin identification, see 1.5 Pin Identification.

P33/TI23/TO23/SEG9
P00/CTxDO/TI00/TO00/SEG14
P01/CRxDO0/TI01/TO01/SEG15
P14/TI14/TO14/SEG24
P13/S001/TI13/TO13/SEG25
P74/SCKO01/T123/TO23/SEG26
P75/PCL/SI01/TI22/TO22/SEG27
P12/SO00/TI112/TO12/INTP2/SEG29
P11/LRxD1/INTPLR1/SI00/TI11/TO11/SEG30
P10/LTxD1/SCKO00/TI10/TO10/INTP4/SEG31
P61/SDA11/TI21/TO21/INTP3
P60/SCL11/T120/TO20/INTP1

RO1UHO0317EJ0110 Rev. 1.10
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1.4.3 64-pin products (R5F10CLDxFB: with no CAN)
64-pin plastic LQFP (fine pitch) (10 x 10)
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P94/TI01/TO01/RTC1HZ/SEG44 « 49 32 [+ P02/SO00/TI02/TO02/TI12/TO12/SEG16
P93/TI27/TO27/SGO/SGOF/SEG43 « 50 31 [« P03/SI00/TI03/TO03/TI13/TO13/SEG17
P92/TI125/TO25/SGOA/SEG42 « 51 30 [« P04/SCKO00/TI04/TO04/TI14/TO14/SEG18
P91/TI23/TO23/SEG41 « 52 29 [« PO5/TI05/TO05/TI15/TO15/SEG19
P90/TI21/TO21/SEG40 + 53 28 |« PO7/TI07/TO07/TI17/TO17/SEG21
P87/SM24/ZPD24/TI17/TO17/SEG39 + 54 27 [+ P15/T115/TO15/LTxDO/RTC1HZ/SEG23
P86/SM23/T115/TO15/SEG38 « 55 26 [« P14/T114/TO14/LRxDO/INTPLRO/SEG24
P85/SM22/TI113/TO13/SEG37 +| 56 25 |« P13/SO01/T113/TO13/SEG25
P84/SM21/TI111/TO11/SEG36 « 57 24 [+ P74/SCKO01/T123/TO23/SEG26
SMVSS —| 58 23 [« P75/PCL/SI01/TI22/TO22/SEG27
SMVDD — 59 22 [« P17/TI17/TO17/INTPO/SEG28
P83/SM14/ZPD14/TI07/TO07/SEG35 «— 60 21 [+ P12/SO00/TI12/TO12/INTP2/SEG29
P82/SM13/TI05/TO05/SEG34 + 61 20 [+ P11/LRxD1/INTPLR1/SI00/TI11/TO11/SEG30
P81/SM12/T103/TO03/SEG33 7 62 19 |« P10/LTxD1/SCK00/T110/TO10/INTP4/SEG31
P80/SM11/T101/TO01/SEG32 + 63 18 | P61/SDA11/TI21/TO21/INTP3
ANI7/P27 < 64 O 17 |« P60/SCL11/T120/TO20/INTP1
- N Mot B o~ oo 2T Y2 YL e
IIIIIIILTTTTT\\\
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sssiffclfiazacdce
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF)
Remark For pin identification, see 1.5 Pin Identification.
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1.4.4 64-pin products (R5F10DLDXFB, R5F10DLEXFB: with CAN)
64-pin plastic LQFP (fine pitch) (10 x 10)
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P94/TI01/TO01/RTC1HZ/SEG44 « 49 32 | P02/SO00/TI02/TO02/TI12/TO12/SEG16
P93/TI27/TO27/SGO/SGOF/SEG43 «—| 50 31 | P03/SI00/TI03/TO03/TI13/TO13/SEG17
P92/TI25/TO25/SGOA/SEG42 « 51 30 [+ P04/SCKO00/TI04/TO04/TI14/TO14/SEG18
P91/TI23/TO23/SEG41 - 52 29 | PO5/TI05/TO05/TI15/TO15/SEG19
P90/TI121/TO21/SEG40 + 53 28 [« PO7/TI07/TO07/TI17/TO17/SEG21
P87/SM24/ZPD24/T117/TO17/SEG39 « 54 27 |— P15/TI15/TO15/LTXDO/RTC1HZ/SEG23
P86/SM23/TI115/TO15/SEG38 «| 55 26 |« P14/T114/TO14/LRxDO/INTPLRO/SEG24
P85/SM22/T113/TO13/SEG37 + 56 25 [« P13/SO01/TI13/TO13/SEG25
P84/SM21/TI11/TO11/SEG36 «| 57 24 [+ P74/SCK01/TI23/TO23/SEG26
SMVSS —| 58 23 | P75/PCL/SI01/TI22/TO22/SEG27
SMVDD —{ 59 22 | P17/TI17/TO17/INTPO/SEG28
P83/SM14/ZPD14/TI107/TO07/SEG35 « 60 21 [+ P12/SO00/TI12/TO12/INTP2/SEG29
P82/SM13/TI05/TO05/SEG34 « 61 20 [« P11/LRxD1/INTPLR1/SI00/TI11/TO11/SEG30
P81/SM12/TI03/TO03/SEG33 « 62 19 [« P10/LTxD1/SCKOO0/TI10/TO10/INTP4/SEG31
P80/SM11/T101/TO01/SEG32 « 63 18 | P61/SDA11/TI21/TO21/INTP3
ANI7/P27 «f 64 O 17 [+ P60/SCL11/TI20/TO20/INTP1
- N Mt Lo~ oo 2 N2 Fee
IIIIIIILTTTTT\\\
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF)
Remark For pin identification, see 1.5 Pin Identification.
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— P02/SO00/T102/TO02/TI12/TO12/SEG16

| P03/SI00/TI03/TO03/TI13/TO13/SEG17

— P04/SCKO00/TI04/TO04/TI14/TO14/SEG18
«— P0O5/TI05/TO05/TI15/TO15/SEG19

«— P06/TI06/TO06/TI16/TO16/SEG20

— P07/TI07/TO07/TI17/TO17/SEG21

|« P16/T116/TO16/SEG22

<+ P15/TI15/TO15/LTXDO/RTC1HZ/SEG23
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1.4.5 80-pin products (R5F10CMDxFB, R5F10CMEXFB: with no CAN)
80-pin plastic LQFP (fine pitch) (12 x 12)
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF)

Remark For pin identification, see 1.5 Pin Identification.
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1.4.6 80-pin products (R5F10DMDxXFB, R5F10DMEXFB, R5F10DMFXFB, R5F10DMGxXFB, R5F10DMJXFB: with CAN)
80-pin plastic LQFP (fine pitch) (12 x 12)
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF)
Remark For pin identification, see 1.5 Pin Identification.
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1.4.7 100-pin products (R5F10DPEXFB, R5F10DPFxFB, R5F10DPGXFB, R5F10TPJXFB: with 1 ch of CAN)
100-pin plastic LQFP (fine pitch) (14 x 14)
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF)
Remark For pin identification, see 1.5 Pin Identification.
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<R> 1.4.8 100-pin products (R5F10DPJXFB, R5F10DPKxXFB, R5F10DPLXFB: with 2 ch of CAN)
100-pin plastic LQFP (fine pitch) (14 x 14)
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF)
Remark For pin identification, see 1.5 Pin Identification.
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CHAPTER 1 OUTLINE

128-pin plastic LFQFP (fine pitch) (14 x 20)

RL78/D1A

<R> 1.4.9 128-pin products (R5F10DSLxxFB, R5F10DSKxxFB, R5F10DSJXxFB)
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF)

Remark For pin identification, see 1.5 Pin Identification.
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CHAPTER 1 OUTLINE

<R> 1.5 Pin Identification

ANIO to ANI10:
ADTRG:

AVREFM:

AVREFP:

COMO to COM3:
CRxDO0, CRxD1:
CTxDO, CTxD1:
DBDO to DBD?7:
DBWR:

DBRD:

EVobb, EVbpo, EVDD1:

EVss, EVsso, EVssi:
EXCLK:

INTPO to INTPS:

INTPLRO, INTPLR1: External interrupt input for LIN

LRxDO, LRxD1:
LTxDO, LTxD1:
P00 to PO7:
P10 to P17:
P20 to P27:
P30 to P37:
P40:

P50 to P57:
P60 to P66:
P70 to P75:
P80 to P87:
P90 to P97:
P121 to P124:
P130 to P137:
P140:

P150 to P152:
PCL:

REGC:
RESET:

RESOUT:
RTC1HZ:

Analog input

A/D conversion start
trigger external input
A/D converter reference
potential (- side) input
A/D converter reference
potential (+ side) input
Common output
Receive data for CAN
Transmit data for CAN
LCD Bus I/F data lines
LCD Bus I/F write strobe
LCD Bus I/F read strobe
Power supply for port

Ground for port
External clock input
(main system clock)

External interrupt input

Serial data input to LIN

Serial data output from LIN

Port 0
Port 1
Port 2
Port 3
Port 4
Port 5
Port 6
Port 7
Port 8
Port 9
Port 12
Port 13
Port 14
Port 15

Programmable clock output

Regulator capacitance
Reset
Reset output signal

Real-time clock correction

clock (1 Hz) output

RxDO:
SCKO00, SCKO01, SCK10:

SCL11:
SDA11:
SEGO to SEG53:

SGO:
SGOA:

SGOF:

S100, SI01, SI10:
SM11 to SM14,
SM21 to SM24,
SM31 to SM34,
SM41 to SM44:

SMVob, SMVbpo, SMVob1:

SMVss, SMVsso, SMVssi1:

S000, SO01, SO10:
STOPST:

TIOO to TIO7,

TI10 to TI17,

TI20 to TI27:

TOO00 to TOO7,

TO10 to TO17,

TO20 to TO27:
TOOLO:

TOOLRxD, TOOLTxD:

TxDO:
\bb:

Vss:
X1, X2:

XT1, XT2:

ZPD14, ZPD24,
ZPD34, ZPD44:

Receive data for UART
Serial clock input/output
Serial clock input/output
Serial data input/output
Segment output

Sound generator output
Sound generator amplitude
PWM output

Sound generator frequency
output

Serial data input

Stepper motor outputs
Stepper motor controller/driver
supply voltage

Stepper motor controller/driver
ground

Serial data output
STOP status output

Timer input

Timer output

Data input/output for tool
Data input/output for external
device

Transmit data for UART
Power supply

Ground

Crystal oscillator (Main system
clock)

Crystal oscillator (Sub system
clock)

Zero point detection input
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RL78/D1A CHAPTER 1 OUTLINE

1.6 Block Diagram

1.6.1 48-pin products (R5F10CGBxFB, R5F10CGCxFB, R5F10CGDxFB: with no CAN)

TAUO (8ch)
TOO1/TI00 — ] <:> PORTO <:> P00 to PO1
TO00 cho
TIO1 —tp] <:> PORT1 <1>P1om P14
TO01 e °
-
o)
o 3 <:> PORT2 (:1>P20 to P23, P27
TS S e
008 < ch3 P— PORT3 P30 to P31, P33
ocD <:> <::|'> PORT4 (< P40
FSUBFILTIOS — 1l cps Code Data <:> PORT5 <:>p54 to P57
Flash Flash BCD
RTCIHZ —{  ch6 Adjustment <:>
<:> PORT6 (:Z> P60, P61
RTCTHZITIO7 —
TO07 < ch? —
Multiplier & <:> PORT? <I>P72 to P75
Divider, <:>
TAU1 (8ch) Multiply
TI0 —tp <ho Accumulator <:> PORT8 <z> P80 to P83
TO10 -H
TH1 —1{»] <:> PORT9 <1>P90 to P94
TO1 - cht
TH2 —> <:> PORT12[CZIP121 to P122
TO12 - ch2
T3 — -«
SAE Sy ch3 > ) INTe1 <::|'> PORT13 P137
TH4 —
- ch4 I
TO14
TI5 —{p h5 RL78 DMA
TO15 ‘ CPU Core 2ch
RTC1HZ/TI16 —>]
TO16 < ché ﬁ
RTCTHZITI7 —]
o1y - ch7 RAM
TAU2 (8ch) ]:I ]:I
TO21/TI20 — |
T020 cho
T2t o (—lpeusuz PoL
l¢—— RESET
TI22 |
TO22 - ch2 !
i S i o P K INTP1 10 INTPS
TO23 < ch3 (= Clock Control Control |7 INTPLR1
ch4 a X1_X2/EXCLK Window
TI25 g PLL <:> Watchdog
TO25 ch5 |4 MHz: X6, x8 Timer
Reset Control 8 MHz: x3, x4
ch6
TI27 — > : : cre
T027 ch?
I 1 i (=L
SAUO
SCK00 <> POR/LVD Low Speed || High Speed
SI100 | CsSI00 OoCcOo oco Voltage <:> Interval
SO00 ¢ <:> 15 kHz ||4/8/16/24132 MHz| | Regulator timer
S0 =%
so01 e ©Y REGC <3 ANI2, ANI3, ANI7
ﬁ 10bit A/D |«—— ANIO/AVREFP
SAUT Converter |—— ANI1/AVREFM
SCL11 +— ADTRG
Spat1 - 111 =)
LRxD1 UARTF1 K= | | S’I/flrptper 2> SM11to SM14
otor
VDD,
SEGO to SEG7, SEG9 vss, K| Controller/ K] ZPD14
EVDD EVss Driver
SEG14, SEG15 Zero Point [ SMVDD
SEG24 to SEG27 ero Foin
SEG29 to SEG35 Detector SMVSS
SEG40 to SEG44
LCD (=
Cf/)I’iA(_E,)OtO C\/?_“ég<: Controller/Driver Sound [— SGOA
tovLc2 — N e
* Note Generator SGO/SGOF
Note: No PAD Ll L
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RL78/D1A CHAPTER 1 OUTLINE

1.6.2 48-pin products (R5F10DGCxFB, R5F10DGDxFB, R5F10DGEXFB: with CAN)

TAUO (8ch)

oho (| PorTo (=) Poo to Po1
TIO1 — o
TOO01 <:> PORT1 <1>P10to P14
ch2
<:> PORT2 <1>P20 to P23, P27
TI03 — ha
- cl <.‘:>
1008 <:> PORT3 <I>P3O to P31, P33
ch4
ocb <:>
FSUB/FIL/TIO5 —] chs <:> PORT4 |- P40
TO05 Cod Dat
ode ata <:> PORT5 (:I>
_| P54 to P57
RTC1HZ ché Flash Flash BCD
RTCAHZ/TIO? —|

Adjustment <:>
o ch7 ! ()| PorTe [(Z )y Peo, pe1
TAU1 (8ch) Multiplier & C::) PORT7 <I>P72 to P75
Divider,

v

TO01/TI00 —
TO00

1]

Y
TOOLO

1]

1]

1]

10—  cho d <:>
TO10 - Multiply
T —tp Accumulator PORT8 P80 to P83
TO11 ch1
(| PorTe Ky Poo o Pes
O3 < ch2

=
@
|

v

<::> <:> PORT12 <ZI P121 to P122
7013 < ch3

() INT61 <:> PORT13 |-¢— P137
ch4

1]

CANO TSOUT/TI4 —

TO14 4] I
TI5 —{m]
- ch5
TO15 RL78 DMA
RTCIHZITHE o[ cng CPU Core 2ch
RTCIHZ/TI17 —|
To17 =+ o7 ﬁ
RAM
TAU2 (8ch)
TO21/TI20 —|
T30 < °h0 ﬁ ]:I
TI21 —
7031 <] cht
T122 — oo <:> PCL/BUZ PCL
TO22 - ch2 l@— RESET

TI23 — ,
7023 ch3 N— < (2'\’{2'2(?,\/?52) (2| e CE1 INTP1 to INTPS

cha Clock Control Control |7 INTPLR1

y

TI25 — X1 X2/EXCLK

> Wind
- ch5 & indow
025 PLL <:> Watchdog
oh6 a—p| 4 MHz: x6, x8 Timer
Reset Control 8 MHz: x3, x4

TI27 —

TO27 ch7 <:> CRC

1]

SAUO ﬁ
RTC
S0 =TI  csioo II II II
SO00 - CZD Low Speed || High Speed
SCKO1 <t PORILVD OCO 0CO Voltage <:> Interval
SI01 | CSI01 15 kHz 4/8/16/24/32 MHz Regulator timer
SO01 =
SAUT REGC ANI2, ANI3, ANI7
10bit A/D |-4—— ANIO/AVREFP
Sl 4 <:> Converter
SDA11 - M1CT — <— ANI1/AVREFM
-4¢—— ADTRG

LTxD1 UARTF1 K=
CRAD0 ] Stepper SM11 to SM14
CTxDO Feano =) | | prer [T

Motor
VDD, Vss,
SEGO to SEG7, SEG9 EV <:> Controller/ K zeo1s
DD EVss Driver
SEG14, SEG15 int [ SMVDD
SEG24 to SEG27 Zero Point
SEG29 to SEG35 Detector SMvsS
SEG40 to SEG44
LCD e
COMO to COM3<: Controller/Driver Sound }— SGOA
VLCO to VLC2 — <:> Generator
* Note I SGO/SGOF
Note: No PAD L |
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RL78/D1A

CHAPTER 1 OUTLINE

1.6.3 64-pin products (R5F10CLDxFB: with no CAN)

TAUO (8ch)
TOOUTO0 ™ cho ()| PorTo [(7) Poo to Pos, PO7
TIOT —-
TO01 Q9 <:> PORT1 <I>P10to P15, P17
ok
e S 353
TO02 853 <:> PORT2 (:1>P20 to P23, P27
TIO3 —»[ o3 (:::) =
- -
T003 l <:> PORT3 <I> P30 to P33
TIO4 —
TO04 ] chd oo
<:> PORT4 |- P40
FSUB/FIL/TIO5 — | h <:>
TO05 ch5
RTC1HZ—-> Flash Flash 5D n S4t0Ps
Adjustment <:>
RTCTHZITIOT e[ o7 <::> PORT6 <Z>P60, P61
Multiplier & <:> PORT? (:1> P70 to P75
TAU1 (8ch) Divider,
Multiply
TH10 cho Accumulator <:> PORTS @ P80 to P87
T —
TO11 < cht <:> PORT9 (:1>P90 to P94
TH2 —
1012 - ch2 (—)|PorT12 <I| P121 to P124
T3 —
TO13 < ch3 — ) NTet <:> PORT13 [«¢— P137
T4 —1| ch4 I
TO14
TI15 —»
B RLTS oA
RTC1HZ/TI6 CPU Core 2en
—i»
e
RTCTHZITI7 —
TO17 ch?
RAM
TAU2 (8ch) ﬁ ﬂ
102120 —pw| oo
TO20
e ot | <:> PCL/BUZ PCL
l«— RESET
o o2 |
T022 - ch2 -
TI23 — h3 < (2“('2'300@32) <:> interrupt [CE1 INTPO to INTP5
TO23 c <:> Control Zl INTPLRO.1
Clock Control
X1 X2/EXCLK :
& Window
TI25 L] " PLL <:> Watchdog
TO25 c Reset Control @] 4 MHZ: X6, x8 Timer
8 MHz: x3, x4
| <> SubOSC <:> CRC
o3, =] eh «—| 32.768 kHz
<:> RTC
SAUO II II II XT1  XT2
SCKOQ - Low Speed High Speed
SI00—7#  csi00 PORILVD OCpO gocg Voltage <:> Interval
S000 <::> 15 kHz  ||4/8/16/24/32 MHz Regulator timer
SCKO1 1>
10 —»
SO0 - cslio1 REGC K1 ANI2, ANI3, ANI7
10bit A/D [«€—— ANIO/AVREFP
<:> Converter [«¢—— ANI1/AVREFM
SAU1 l—— ADTRG
3o (=
SM11 to SM14
ﬁ_’;Bg" UARTFO (—) | | Stepper IE:) °
Motor 2% SM21 to SM24
LRXD 1| UARTF1 — VoD, Vss, Controller/
LTxD1 EVDD EVss Driver ZPD14, 24
Zero Point
Detector SMVDD
SEGO to SEG9, SEG14 to SEG19, SMVSS
SEG21, SEG23 to SEG44 (] LD
COMO to COM3 (::l Controller/Driver
VLCO to VLC2 — <:> Sound [—#= SGOA
Generator
* Note  Note: No PAD —» SGO/SGOF
R0O1UH0317EJ0110 Rev. 1.10 IZENESAS 16
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RL78/D1A

CHAPTER 1 OUTLINE

1.6.4 64-pin products (R5F10DLDXFB, R5F10DLEXFB: with CAN)

TAUO (8ch)
TOO1/TIO0 — - <:> PORTO <I> P00 to P05, PO7
TO00 ch0
TIOT —{p — <:> PORT1 (:‘7_'> P10 to P15, P17
TO01 < et o R &
== dJ d
TI02 — ] 2 00
o2 & ch2 83858 <:> PORT2 (:1> P20 to P23, P27
[
TI03 —|
ToR P 3 — l <:> PORT3 <I> P30 to P33
TI04 — ]
TO04 & ch4 OCD <:> <:> PORT4 |<-a— P40
FSUB/FIL/TIO5 — 1 h5
TO05 < : Code Data <:> PORTS5 <I> P54 to P57
Flash Flash BCD
RTC1HZ _-» Adjustment <:>
RTCAHZ/TIO? <:> PORT6 <Z> P60,P61
= h7
TO07 c
Multiplier & <:> PORT? (:1> P70 to P75
TAU1 (8ch) Divider,
— Multiply
qug 4—’ cho Accumulator <:> PORT8 @ P80 to P87
S e
TO11 - ot <:> PORT9 (:1> P90 to P94
Bg=_oe |
T012 on2 (—)|PorT12 <I| P121 to P124
T3 —] AN
ch3 (,_|)
TO13 < (Y INTBI <:> PORT13 [«¢— P137
CANO TSOUT/TI14 —»] e
TO14 c I
TI15 —
TO15 chs RL78 DMA
CPUC c
RTCIHZITIE —1»[  che ore
TO16
RTCIHZITI7 —
TO17 ch?
RAM
TAU2 (8ch)
TO21/TI20 — ]
T020 cho ﬁ i:[
e
PCL/BUZ PCL
T2 ] e | (S —
1022 =]  ch2 l«— RESET
TI23 —» -
TO23 - ch3 <::> -t (ZI\{ISISOO'\?SZ) <:> Interrupt <L5,—_| INTPO to INTPS
Control <21 INTPLRO,1
Clock Control
X1 X2/EXCLK
T =] s & Window
PLL <:> Watchdog
he Reset Control «—»| 4 MHz: x6, x8 Timer
c 8 MHz: x3, x4
TI27 —»
T027 < o <« subosc <:> CRC
«—] 32768 kHz
SAUD
SCKOD < p= i il il <:> RTC
000 =[] Csioo XT1  XT2
(ﬁ) Low Speed High Speed
SCKO1 - PORLVD 0CO gocpo Voltage <:> Interval
SI101 > 15 kHz 4/8/16/24/32 MHz Regulator timer
> Csi01
S001
SAUT REGC K1 ANI2, ANI3, ANI7
SCL11 10bit A/D [« ANIO/AVREFP
Son1 <Ie] e K— <:> Converter [«—— ANI1/AVREFM
l«— ADTRG
RO uaRTFO [
M11 to SM14
LRI = UARTFT K= | | Stepper [Z) sM11toS
Motor 4~ > SM21 to SM24
CRxDO—p| FCANO —N VoD, Vss, Controller/
CTxDO EVDD EVss Driver ZPD14, 24
Zero Point
SMVDD
SEGO to SEG9, SEG14 to SEG19, Detector
SEG21, SEG23 to SEG44 { LD SMVSS
CSEA(?OtT CVCI)-I\(/I; (::l Controller/Driver : : P~ SGOA
(o] h— oun —
Generator
® Note \ite: No PAD ﬁ I » SGO/SGOF
RO1UHO0317EJ0110 Rev. 1.10 IZENESAS 17
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RL78/D1A

CHAPTER 1 OUTLINE

1.6.5 80-pin products (R5F10CMDxFB, R5F10CMEXFB: with no CAN)

TAUO (8ch)
TOO01/TI00 :> cho <:> PORTO POO to P07
TO00
TIO1 —fp>] o) <:> PORT1 “
ot ohi ) 2 9 (B )P10to P17
- J Jd
TI02 o ch2 888 <:> PORT2 P20 to P27
TOO02 eoo
TIO3 —{»
o3 ch3 N l <:> PORT3 P30 to P37
TI04 —fp]
TH0 ch4 ocD <:> <::|'> PORT4 |- p4o
FSUB/FIL/TIO5 — |
TO05 < o Code Data <:> PORT5 <I> P54 to P57
RTC1HZ/TI06 — J Flash Flash BCD
TO06 < Adjustment CZ:)
RTCIHZTIO7 <::> PORT6 <I> P60, P61, P65 to P66
TO07 ch? —
Multiplier & ()| PorT7 KE ) Prot0 P75
TAU1 (8ch) Divider, <:>
T110 —H» Multiply
10— cho W ()| PorTs P8O to P87
=l | o)
g ch ()| PorTe KB) Poo to Po7
e S -
TO15 - ch2 PORT12 <Z| P121to P124
T3 —1p>]
ch3
TO13 - ) N e <:> PORT13 |— P137
gl o |
TO14 4 i I
TH5 —»
TO12 - chs RL78 DMA
2ch
RTC1HZ/TI16 — ] CPU Core
TO16 cné I:[
RTC1HZ/TH7 —{»]
TO17 ch?
RAM
TAUO (8ch)
TO21/TI20 —
T020 cho ﬂ ﬂ
g
122 — ] <:> PCL/BUZ PCL
TO22 - ch2 l@— RESET
o ] -
by ch3 N— - (Zh/tlslgoolagz) <:> temopt |G INTPO to INTPS
Tz : Clock Control Control |7 INTPLRO,1
PLL <:> Watchdog
TI26 —H| a—p| 4 MHZ: 6, x8 Timer
TO26 < ché Reset Control 8 MHz: x3, x4
TI27 —{>
TO27 & ch? <> subosC <:> CRC
— | 32.768 kHz
SCK00 1> i il il <:> RTC
o - Cs100 XT1  XT2
(::> PORILVD || LoW Speed | | High Speed
SCKO1 < oco oco Voltage <:> Inlterval
SI01—1™  csio1 15kHz | |4816124/32 MHz| | Regulator timer
SO01 -
REGC ANI2 to ANI7
SAUT <:> éOb" f:t/D l— ANIO/AVREFP
SCL11 -+ onverter
IIc11 N —— ANI1/AVREFM
oAt <l C11 ] AN,
| | 7> SM11 to SM14
LRxDO<:> Stepper 7% SM21 to SM24
LTxDO UARTFO Motor
VDD, vVss, E:) SM31 to SM34
LRxD 1| UARTF1 <::> EVDD EVss Controller/
LTxD1 Driver SM41 to SM44
Zero Point ZPD14, 24, 34, 44
Detector SMVDDO, SMVDD1
SMVSS0, SMVSS1
SEGO to SEG47 ¢ LcD : : Sound » SGOA
COMO to COM3<: Controller/Driver Generator » SGO/SGOF
VLCO to VLC2 —
® Note  Note: No PAD
RO1UH0317EJ0110 Rev. 1.10 IZENESAS 18
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RL78/D1A CHAPTER 1 OUTLINE

1.6.6 80-pin products (R5F10DMDxFB, R5F10DMEXFB, R5SF10DMFxFB, R5F10DMGxFB, R5F10DMJxXFB: with CAN)

L]

TAUO (8ch)
TO01/T100 — <:> PORTO ﬁpoom P07
= v

TIO1 —f- a <:> PORTA ﬁ

Dot o _ 2 9 (B )P10to P17
— d 4d

TTolgg == 2 888 <:> PORT2 on to P27
FFF

TI03 —

1005 <] ch3 — l <:> PORT3 P30 to P37

TI04 —

TO04 ch4 ocD <:> <:> PORT4 |- p4o

L]

FSUB/FIL/TIO5 —t
7005 < gl Code Data <:> PORT5 <I> P54 to P57
RTC1HZ/TI06 —| ohe Flash Flash BCD
TOO6 Adjustment <:>
RTC1HZ/TIO7 —{ ] K :'|> PORT6 <:> P60, P61, P65 to P66
- h7
TO07 c

Multiplier & <:> PORT? (:£>P7o to P75
TAU1 (8ch) Divider, <:>
Multiply

v

THO —]
TO10 cho Accumulator <:> PORT8 P80 to P87
TI11 —to]
T chi <:> PORT9 ﬁm P90 to P97
T2 —1»]
TO12 ch2 <::> PORT12[KZ]P121 to P124
TI13 —tp]
ch3
TO13 -4 =) N inTe <:> PORT13 |-— P137
CANO TSOUT/TI14 —1»]
TO14 chd I
TI15 —»]
TO15 - ch5 RL78 DMA
2ch
RTCTIHZITI6 —P» one CPU Core
TO16 II
RTCTHZ/TI17 — ]
TO17 ch?
RAM
TAUO (8ch)
TO21/TI20 — ]
T020 < cho ﬁ ﬂ
TI21 —]
TO21 - cht
T122 — || <:> PCL/BUZ PCL
TO22 - ch2 l«—— RESET
T123 — ] '
- ch3 L - Main OSC INTPO to INTP5
1023 Clock C | (20 20 MHz) <:> '(”:fr’];‘r‘glt K
TI24 —]
_| X1 X2/EXCLK ,
ngg 4'-» ch5 & Window
PLL Watchdog
T126 — | 4| 4 MHz: x6, x8 Timer
TO26 - ché Reset Control 8 MHz: x3, x4
TI27 — ]
TO27 ch? <« subosc
«—] 32.768 kHz
SCKO0 SAUO
5100 —» 10 10 17 L.
S000 -— CSI00 XT1  XT2
(:::) PORILVD | | LoW Speed | | High Speed
SCKO1 e]e]0] oco Voltage <:> Interval
SI01 > 15 kHz 4/8/16/24/32 MHz Regulator timer
cslot
S001 -
I REGC KCEIANI2 to ANIZ
10bit A/D
SCL11 <:> [<—— ANIO/AVREFP
SpAt1 e NlCT = oV e | e ANIT/AVREFM

|-¢—— ADTRG

LROOMTyarTR0 [ N
LTxDO | | 7> SM11to SM14
e UARTF1 KD PPer [~ SM21 to SM24

Motor
CRxDO— Voo, Vss, <:> Controller/ 4 SM31 to SM34
CTxDO FCANO (o EVDD  EVss Driver 7> SM41 to SM44

Zero Point 77 7pD14, 24, 34, 44
Detector SMVDDO, SMVDD1
SMVSS0, SMVSS1

SEGO to SEG47 {—] LcD
COMO to COM3<: Controller/Driver
VLCO to VLC2 — <:> Sound —= SGOA

® Note  Note: No PAD Generator | . SGO/SGOF
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RL78/D1A

CHAPTER 1 OUTLINE

1.6.7 100-pin products (R5F10DPEXFB, R5F10DPFxFB, R5F10DPGxFB, R5F10TPJxFB: with 1 ch of CAN))

TAUO (8ch)
TOO01/TI00 :-» cho <:> PORTO P00 to P07
TO00
T-E)Ig:]] :" ch1 9 9 <:> PORT1 P10 to P17
o -
- dJ J
TI02 —19 2209 <:> PORT2 ” P20 to P27
7005 < ch2 888 (B HP20to
TI03 — ]
Hos ch3 N l <:> PORT3 P30 to P37
TI04 —]
THo ch4 ocD <:> <::|'> PORT4 |- P40
FSUB/FIL/TIO5 —t]
TO05 < o Code Data <:> PORT5 P50 to P57
RTC1HZ/TI06 — S Flash Flash BCD
7000 Adjustment <:> ()| PORTs [(Ty Peo o Pes
(o]
RTCIHZITIO? —w] 7
TOO7 —
Multiplier & ()| PorT7 Ky P70 10 P75
TAU1 (8ch) Divider, <:>
T110 —» Multiply
TO10 cho Accumulator <:> PORTS P80 to P87
TI11 —to]
B cht ()| PORTO KBy Po0 10 Po7
TI12 —»]
TO12 - ch2 (y|PorTi2[KEPI21 10 P124
TH3 — ]
ch3 P130
TO13 =) N e <:> PORT13 [C5>P131 to P136
CANO TSOUTTH4 — cpa - P37
TO14 I <:> PORT14 |-—» P140
TI5 —{p]
TO15 < chs RL78 DMA —
4ch <:>P RT15 |- P150
RTC1HZ/TI16 —| CPU Core
TO16 oné ﬁ
RTCTHZ/TI17 — ]
TO17 ch?
RAM
TAUO (8ch)
TO21/TI20 — -
T020 cho ﬁ ﬁ
g =
Tizz —pl <:> PCL/BUZ PCL
TO22 - ch2 l@—— RESET
TI23 — ] i
-+ ch3 o Main OSC
TO23 o <+ 20 20Mr) <:> |gte,;uplt T INTPO to INTPS
e o | Clock Control ontrol J¢Z1 INTPLRO, 1
Ti25 e s X1 X2/EXCLK Window
TO25 PLL Watchdog
TI126 —H»| —p| 4MHZz: x6, x8 Timer
TO26 < ché Reset Control 8MHz: x3, x4
TI27 —
TO27 ch7 <« subosc
00 ] 32.768 kHz
SCKOQ -
S8 «—| CSIoo II II II XT1  XT2
<::> Low Speed High Speed
SCKO1 PORLVD OCO 0OCO Voltage <:> Interval
S101 > CSI01 15 kHz 4/8/16/24/32 MHz Regulator timer
SO01 &
SAUT REGC ANI2 to ANI8
SCK10 - ﬁ 10bit AD [—— ANIO/AVREFP
S%qg :-> CslI10 Converter |«¢—— ANI1/AVREFM
-«— ADTRG
b
N
LRxDO 7> SM11 to SM14
LTxDO UARTFO  [<) | | S':/TP‘Pef T SM21 to SM24
L B e
LTxD1 UARTF voo Vs, Controller/ SM31 to SM34
CRxDO DDo, SSo, Driver SM41 to SM44
CTxD0 FCANO C::) EVDD!  EVssi Zero Point ZPD14, 24, 34, 44
Detector SMVDDO, SMVDD1
SMVSSO0, SMVSS1
SEGO to SEG52<: LCD : : ﬁ Sound |—® SGOA
COMO to COM3<: Controller/Driver Generator » SGO/SGOF
VLCO to VLC2 —]
#* Note
Note: No PAD
RO1UHO0317EJ0110 Rev. 1.10 IIENESAS 20
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<R> 1.6.8 100-pin products (R5F10DPJxFB, R5F10DPKxFB, R5F10DPLXFB:

TOO01/TI00 —
TO00

TAUO (8ch)
ch0

L]

with 2 ch of CAN)

<:> PORTO POO to PO7

ot el ot ] o ()| PORT1 KBy P10 10 P17
TOO01 ° :>3_< & &
- - d
TI02 — 2209 <:> PORT2 ”Pz P27
T2 588 (T
TI03 —]
o8 ch3 N l <:> PORT3 P30 to P37
TI04 —]|
THo ch4 ocb <:> <::|'> PORT4 |- p4g
FSUB/FIL/TIOS —
TO05 < o Code Data <:> PORT5 P50 to P57
RTC1HZ/TI06 — . Flash Flash BCD
T006 Adjustment <:>
RTCIHZTIO? I <::> PORT6 <I> P60 to P66
- h7
TOO7 c
Multiplier & ()| PorT7 KBy P70 10 P75
TAU1 (8ch) Divider, <:>
TI10 —»] Multiply
TO10 cho Accumulator <:> PORT8 P80 to P87
TI11 —t]
T ch ()| PORTY KBy Poo to Pe7
TI12 =]
TO12 ch2 <:> PORT12[(T1P121to P124
T
ch3 P130
o] @ | k= - S <:> PORT13 5> P131 to P136
CANO TSOUTTI4 — I p137
TO14 <:> PORT14 |- P140
CAN1 TSOUT/TI15 —|
TO15 =+ oS RL78 DMA —
4ch <:> PORT15 |<4— P150
RTC1HZ/TI16 —»] CPU Core
TO16 oné ﬂ
RTCAHZ/TI7 —
TO17 ch?
RAM
TAUO (8ch)
TO21/TI120 — ]
T020 cho ﬂ ﬁ
e
T2z —lp (:::) PCL/BUZ PCL
TO22 - ch2 l«— RESET
TI23 —t] i
023 ch3 — < (2’\’:?2&3&) : :: Interrupt K2 INTPO to INTP5
iz : Clock Control control |7 INTPLRO,1
ngg > i 8 X1 X2/EXCLK Window
PLL <:> Watchdog
TI126 —»| «—p|4MHz: x6, x8 Timer
TO26 ché Reset Control 8MHz: x3, x4
TI27 —t]
TO27 ch? < subosc <:>
— «—] 32.768 kHz
SCKQQ <1 <:>
<999 «—| CSloo II II II XT1  XT2
<:> POR/LVD | | LoW Speed | | High Speed
SCKO1 - OCO 0CO Voltage <:> Interval
SI01 > CSI01 15 kHz 4/8/16/24/32 MHz Regulator timer
S001 <&
SAUT REGC ANI2 to ANIS
SCK10 e <:> 10bit A/D [«¢— ANIO/AVREFP
] Convertel
iy — nverter | —— ANI1/AVREFM
«— ADTRG
ot 2 er
N
LRXDO 7> SM11 to SM14
LTxDO UARTFO || | | Stepper =7 SM21 to SM24
LTxD1 UARTF S Controller/ [ SM31 to SM34
CRxDO ! ! Driver SM41 to SM44
CTxD0 Feano K= EVopt - Evsst Zero Point ZPD14. 24 34 44
CRxD1—#| Detector N0 amy
CTXD1 FCANT = SWSS&’ SWVSSr
SEGO to SEG52 {—] LGD Sound » SGOA
COMO to COM3<:I Controller/Driver Generator » SGO/SGOF
VLCO to VLC2 —
* Note
Note: No PAD
RO1UHO0317EJ0110 Rev. 1.10 IIENESAS 21
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<R> 1.6.9 128-pin products (R5F10DSJxFB, R5F10DSKxFB, R5F10DSLxXFB)

TAUO (8ch)
TI00 — PORTO K 78" ) P00 to P07
TO00 cho
TIo1 —+ chi a o PORT1 K8 »P10to P17
TOO1 o B &
- J d
TI02 — 200 -
oz ch2 888 PORT2 K8 Y P20 to P27
TI03 —]
1008 ch3 N PORT3 K8 ) P30 to P37
et | -
1004 <+ = | ocb <:> PORT4 (8 P40 to P47
TI05 —|
TO05 <— Code Data PORT5 K8 P50 to P57
ngg - ch6 Flash Flash BCD <:>
o7 Adjustment PORT6 K 7Y P60 to P66
1007 oh? :
Multiplier PORT7 ﬂ P70 to P75
TAU1 (8ch) Divider, <:>
TI0 —1 Multiply
TO10 cho Accumulator PORT8 “ P80 to P87
11—
A ch1 PORT9 KB % P90 to P97
T2 —
P ch2
TO12 PORT10 78" » P100 to P107
T3 —
o= s | <=
I | wNte1 (—) PORT11KE") P110 to P17
s o] o
To14 - l F— P P121 to P124
Ti5 —] D P125to P127
TO15 < ch5 RL78 DMA P13(5) °
TIHE — CPU Core 4ch PORT13K—E_>P131 to P136
ch6 P137
TO16 II
M7 — PORT14 [«t— P140
TO17 ch?
RAM
TAUO (8ch) PORT15 (73 % P150 to P152
TI20 —|
T020 cho ]:I i:[
el o ]
-] Cl —
To21 Lep pu > DBWR
TI22 —| - us
TO22 " l«—— RESET C:> uF [ DBRD
8 » DBDO to DBD7
TI23 — .
SR o | [ <] Jiain O8C
(2 to 20MHz)
T o'%ﬁz cha Clock Control PCL/BUZ| PCL
TI25 —| X1 X2/[EXCLK
TO25 chd &
PLL
KT INTPOto INTPS
TI26 —]| . | 4MHZ: 56,58 C:> Coma
TO26 Reset Control 8MHZ: X3, x4 KCZ] INTPLRO,1
TI27 — ch7
TO27 <> SubOSC Window
<« 32.768 kHz H Watchdog
RxDO —] SAUO Timer
i UL T T 1T F Ok
SCKO00 <:'|> Low Speed High Speed
Si00 —»|  CsI00 PORILVD| [ 560 0cOo Voltage CRC
SO00 15kHz || 48116124732 MHz | | Regulator
RTC RTC1HZ
S | csio
S001 REGC
/1\‘:> Interval
timer
SCK10 SAU]
<_
5110 —] csi0 — [ ANI2 to ANIO
s?:(ﬂ? > l l 10bit A/D |—— ANIO/AVrerp
\./1:> Convert
Som < 111 onverter |¢—— ANI1/AVRerm
LRxDO. VDD, Vss, T S <4— ADTRG
X UARTFO EVbDo,  EVsso, g a
LTxDO <:> EVDD1  EVsst 0 = 7> SM11 to SM14
LRxD1 UARTF1  [<) g 3 ©
LTxD1 g a S':/?Ptper SM21 to SM24
AT o K o
CTXD0 FCANO [ ﬁ\:> Controller/ SM31 to SM34
CRxD1 Driver SM41 to SM44
FCAN1 :
CTxD1 <:> Zero Point ZPD14, 24, 34, 44
Detector SMVbpo, SMVop1
SEGO to SEG53 ¢ LCD Y SMVsso, SMVsst
COMO to COM3¢{—] Controller/Driver Sound » SGOA
oun:
(::> Generator [__g.. SGO/SGOF
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<R> 1.7 Outline of Functions
(1/4)
Item 48-pin 64-pin 80-pin
TlElE|E|E|e|glg|le L8| e ke
|33 3 |8 | S| S| S| 5| &|d|d|&F|&|6]|3
Q Q V] O] ] O] | | _ = = = = = = =
(&} &) &) a a a @) a a O o a a a o | o
S BB L5555l 555|555
ROM RAM o o o o o o o o 24 o o 14 04 oY o o
ROM/ 512 KB 24 KB
RAM 384 KB |20 KB
capacities
256 KB | 16 KB J
128KB | 8KB 3
96 KB 6 KB v
64 KB 4 KB x/ 3 \/ J
48 KB 3 KB 3 V Vo N J 3
32 KB 2 KB N <
24 KB 2 KB N
Data flash memory 8 KB
Memory space 1 MB
General-purpose register 8 bits x 32 registers (8 bits x 8 registers x 4 banks)
Main High-speed system 1to 20 MHz (VDD = 2.7 V t0 5.5 V)
System clock
clock High-speed on-chip | 4/8/16/24/32 MHz (T = -40 to 85°C)
oscillation clock 4/8/16/24 MHz (Ta = -40 to 105°C)
PLL 4 MHz x 16/2 = 32 MHz, 8 MHz x 16/4 = 32 MHz (Ta= -40 to 85°C)
4 MHz x 12/2 = 24 MHz, 8 MHz x 12/4 = 24 MHz (Ta= -40 to 105°C)
Subsystem clock 32.768kHz
Low-speed on-chip oscillation clock 15 kHz
Minimum instruction execution time | 0.03125 s (Main system clock 32 MHz Ta = -40 to +85°C)
0.04167 us (Main system clock 24 MHz Ta = -40 to 105°C)
30.5 us (Subsystem clock 32.768 kHz operation)
Instruction set o 8-bit operation,16-bit operation
o Multiplication (8 bits x 8 bits)
* Bit manipulation (Set, reset, test, and Boolean operation), etc.
I/O port | Total number of port 38 54 68
CMOS /O port 35 49 63
N-ch open-drain 4
Selectable port
LED direct drive port 13 16
CMOS input port 3 5
CMOS output port 0
Timer 16-bit timer 8 ch x 3 units
Real-time clock (RTC) 1ch
Interval timer 1ch
Watchdog timer (WDT) 1ch
Timer output 19 21 | 24
RTC output 1
Clock output/buzzer output 1
10-bit resolution A/D converter 3+2 ‘ 6+2
R0O1UH0317EJ0110 Rev. 1.10 IZENESAS 23
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e Reset by RESET pin

 Internal reset by watchdog timer

 Internal reset by power-on-reset

 Internal reset by voltage detector

 Internal reset by illegal instruction execution
 Internal reset by RAM parity error

 Internal reset by illegal-memory access
 Internal reset by clock monitor

(2/4)
Item 48-pin 64-pin 80-pin
v I I Ol O O O o o o O o
|38 |3 |8 ||| E|Z|&|5|8|d 2|83
O] O] O] O (O] O] | - | = = = = = = =
ololo|la|lalalo|laoa|laoa|lo|oOo|aoa|lao|la|al|a
VI O VN VI VEN (RO O VU VIR B VI N VHNY NI (VNN VIR (R VI
Yo} Yo} Te] ‘o] Te] Yo} Te] Ye] [Te] 'e] e} wn Te] v 'e) Te)
Yy | | ¥ | ¥ | & | & ¥ | & | @ | | & ||| | & | &
Serial Csl 2ch
interface UART _
Simplified 1IC 1ch
LIN-UART 1ch 2ch
aFCAN Och 1ch Och‘ 1ch | Och | 1ch
Multiplier and divider/multiply accumulator | e 16-bits x 16 bits = 32 bits (Unsigned or signed)
o 32-bits + 32 bits = 32 bits (Unsigned)
o 16-bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)
DMA controller 2ch
Vectored Internal 39 43 42 ‘ 46 | 42 | 46
interrupt External 6 8
sources
Software 1
Debugger 1
LCD Bias Static, 1/3 bias, 1/3 or 1/4 duty
controller | sgG x COM 27 x 4 39 x4 48x 4
driver
Sound generator 1 channel
Stepper motor controller/driver (with ZPD) 1ch 2ch 4 ch
Safety FLASH memory Provided
function CRC calculation
RAM parity bit error Provided
detection
Illegal-memory Provided
access detection
Frequency detection Provided
Clock monitor Provided
Reset

Power on reset (POR)

Power on reset: 1.51 V£ 0.06 V
Power down reset: 1.50 V + 0.06 V

Voltage detector

Rising edge detection voltage = 2.81 to 4.06 V (6 step)
Falling edge detection voltage = 2.75 to 3.98 V (6 step)

On-chip debug function

Provided

Power supply voltage

Voo =2.7t055V

Operating ambient temperature

J grade products:Ta = -40 to +85 °C, L grade products: Ta = -40 to +105 °C

RO1UHO0317EJ0110 Rev. 1.10
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(3/4)
Item 100-pin 128-pin
gL le| €€ 8¢ |§ ¢
I A I - - - A S I B
S |s|8|5|8|8|¢8|8g]|¢g]s
LL [T [T L L [T [T [T [T L
ROM RAM s | 8 | g | S| 8 |88 g | g8
ROM/ 512 KB 24 KB J V
RAM' | 384 kB 20 KB y N
capacities 256 KB 16 KB v v \
128 KB 8 KB v
96 KB 6 KB \
64 KB 4 KB J
48 KB 3 KB
32 KB 2 KB
24 KB 2 KB
Data flash memory 8 KB
Memory space 1 MB
General-purpose register 8 bits x 32 registers (8 bits x 8 registers x 4 banks)
Main High-speed system clock 11020 MHz (VDD =2.7 Vto 5.5 V)
System | igh-speed on-chip oscillation | 4/8/16/24/32 MHz (Ta = -40 to 85°C)
clock clock 4/8/16/24 MHz (Ta = -40 to 105°C)
PLL 4 MHz x 16/2 = 32 MHz, 8 MHz x 16/4 = 32 MHz (Ta= -40 to 85°C)
4 MHz x 12/2 = 24 MHz, 8 MHz x 12/4 = 24 MHz (Ta= -40 to 105°C)
Subsystem clock 32.768kHz
Low-speed on-chip oscillation clock 15 kHz
Minimum instruction execution time 0.03125 s (Main system clock 32 MHz Ta = -40 to +85°C)
0.04167 us (Main system clock 24 MHz Ta = -40 to 105°C)
30.5 us (Subsystem clock 32.768 kHz operation)
Instruction set o 8-bit operation,16-bit operation
o Multiplication (8 bits x 8 bits)
» Bit manipulation (Set, reset, test, and Boolean operation), etc.
I/O port| Total number of port 84 112
CMOS 1/0 port 78 107
N-ch open-drain Selectable 6
port
LED direct drive port 16
CMOS input port 5
CMOS output port 1
Timer | 16-bit timer 8 ch x 3 units
Real-time clock (RTC) 1ch
Interval timer 1ch
Watchdog timer (WDT) 1ch
Timer output 24
RTC output 1
Clock output/buzzer output 1
10-bit resolution A/D converter 7+2 9+2
Reset output Can be output from P130
STOP status output Can be output from P41
RO1UH0317EJ0110 Rev. 1.10 RENESAS 25
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(4/4)
Item 100-pin 128-pin
m m
Sk |y B E | EE LK
] 0 0] X = < el = 4 3
o o o o o o o N n %)
=) a a = a ) a a a a
o o o o o o o o o o
v L L L v o L o o L
Te] [Ye) [Ye) wn Ye) [Te] Te] 'e] 'e] Te)
o o o o o oY i'd o o o
Serial Csl 3ch
interface UART — 1ch
Simplified IIC 1ch
LIN-UART 2ch
aFCAN 1ch 2ch
Multiplier and divider/multiply accumulator| e 16-bits x 16 bits = 32 bits (Unsigned or signed)
e 32-bits + 32 bits = 32 bits (Unsigned)
¢ 16-bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)
DMA controller 4 ch
Vectored interrupt | Internal 53
sources External 8
Software 1
Debugger 1
LCD controller Bias Static, 1/3 bias, 1/3 or 1/4 duty
driver SEG x COM 53 x4 54 x 4
LCD Bus I/F - Provided (8 bit, RD, WR)
Sound generator 1 channel
Stepper motor controller/driver (with ZPD) 4 ch
Safety FLASH memory Provided
function CRC calculation
RAM parity bit error Provided
detection
Illegal-memory Provided
access detection
Frequency detection Provided
Clock monitor Provided
Reset e Reset by RESET pin

e Internal reset by watchdog timer

e Internal reset by power-on-reset

o Internal reset by voltage detector

o Internal reset by illegal instruction execution
o Internal reset by RAM parity error

o Internal reset by illegal-memory access

e Internal reset by clock monitor

Power on reset (POR)

Power on reset: 1.51V +£0.06 V
Power down reset: 1.50 V + 0.06 V

Voltage detector

Rising edge detection voltage = 2.81 to 4.06 V (6 step)
Falling edge detection voltage = 2.75 to 3.98 V (6 step)

On-chip debug function

Provided

Power supply voltage

Voo =2.7t05.5V

Operating ambient temperature

J grade products:Ta = -40 to +85 °C, L grade products: Ta = -40 to +105 °C

RO1UHO0317EJ0110 Rev. 1.10
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2.1 Pin Function List

CHAPTER 2 PIN FUNCTIONS

Pin 1/0O buffer power supplies depend on the product. The relationship between these power supplies and the pins is

shown below.

@)

@)

®)

4)

<R> (5)

48-pin products

Table 2-1. Pin I/O Buffer Power Supplies

Power Supply Corresponding Pins
Voo/EVop Port pins other than P80 to P83 and P90 to P94
SMVoo P80 to P83, P90 to P94

64-pin products

Power Supply Corresponding Pins
Voo/EVop Port pins other than P80 to P87and P90 to P94
SMVoo P80 to P87, P90 to P94

80-pin products

Power Supply

Corresponding Pins

Voo/EVob

Port pins other than P80 to P87 and P90 to P97

SMVbbo, SMVbb1

P80 to P87, P90 to P97

100-pin products

Power Supply Corresponding Pins
Voo P20 to P27, P150, P137, P121 to P124, RESET
EVobo, EVop1 P00 to P07, P10 to P17, P30 to P37, P40, P50 to P57,

P60 to P66, P70 to P75, P130 to P136, P140

SMVbpo, SMVbp1

P80 to P87, P90 to P97

128-pin products

Power Supply Corresponding Pins
Voo P20 to P27, P150 to P152, P137, P121 to P124, RESET
EVooo, EVoD1 P00 to P07, P10 to P17, P30 to P37, P40 to P47, P50 to P57, P60 to P66, P70 to P75, P100 to P107,

P110 to P117, P125 to P127, P130 to P136, and P140

SMVbpo, SMVbDp1

P80 to P87, P90 to P97

R0O1UHO0317EJ0110 Rev. 1.10
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The setting of I/0, buffer and pull-up resistor in each port is also valid for alternate functions.

2.1.1 48-pin products

R5F10CGBxFB, R5F10CGCxFB, R5F10CGDxFB, R5F10DGCxFB, R5F10DGDxFB, R5F10DGEXFB (1/2)

Table 2-2. Port Pins for

Pin Name | 1/O Function During | After Alternate Function
Reset | Reset
P00 I/0  |Port 0. 2-bit I/O port. Ext.: PD |Input TI00/TO00/CTXDO/SEG 14"
P01 Input of PO1 can be set to schmitt 1 Int.: HZ TI01/TO01/CRxDO/SEG 15"
input buffer.
Input/output can be specified in 1-bit
units.
Use of an on-chip pull-up resistor can
be specified by a software setting.
P10 I/0  |Port 1. 5-bit I/O port. Ext.: PD |Input LTxD1/SCKOO0/TI10/TO10/INTP4/SEG31
P11 Input of P10 and P11 can be set to Int.: HZ LRxD1/INTPLR1/SI00/TI11/TO11/SEG30
P12 schmitt 1 input buffer. SO00/TI2/TO12/INTP2/SEG29
P13 In;?:Jt/output can be specified in 1-bit SO01/THM3/TO13/SEG25
units.
P14 ) ) TI14/TO14/SEG24
Use of an on-chip pull-up resistor can
be specified by a software setting.
P20 /0 |Port 2. 5-bit I/0O port. HzZ Analog |AVREFP/ANIO
P21 Can be set to analog input "2 Input | AVReFM/ANI1
P22 Input/output can be specified in 1-bit ANI2
P23 units. ANI3
P27 ANI7
P30 I/0  |Port 3. 3-bit I/O port. Ext.: PD |Input TI20/TO20/SCL11/SEG6
P31 Input of P31 can be set to schmitt 1 Int.: HZ TI21/TO21/SDA11/SEG7
P33 input buffer. TI23/TO23/SEG9
Output of P30 and P31 can be set to N-
ch open-drain output.
Input/output can be specified in 1-bit
units.
Use of an on-chip pull-up resistor can
be specified by a software setting.
P40 /0 |Port 4. 1-bit I/O port. Ext.: HZ |Input TOOLO
Input/output can be specified. Int.: PU
Use of an on-chip pull-up resistor can
be specified by a software setting.
P54 I/0O  |Port 5. 4-bit I/O port. Ext.: PD |Input TI14/TO14/SO01/SEG2
P55 Input of P55 to P57 can be set to Int.: HZ TI15/TO15/SI01/SEG3
P56 schmitt 1 input buffer. TI16/TO16/SCK01/SEG4
P57 In;?ut/output can be specified in 1-bit TI17/TO17/SEG5
units.
Use of an on-chip pull-up resistor can
be specified by a software setting.
Remark Ext. (external reset): POR reset or pin reset, Int. (internal reset): WDT reset or LVD reset,

PD: Pull down, PU: Pull up, HZ: High impedance

Notes 1.
channel.

2. Setting digital or analog to each pin can be done in A/D port configuration register (ADPC).

CTxDO0 and CRxDO are not provided for RSF10CGDxFB, R5F10CGCxFB and R5F10CGBxFB with no CAN

R0O1UHO0317EJ0110 Rev. 1.10
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R5F10CGBxFB, R5F10CGCxFB, R5F10CGDxFB, R5F10DGCxFB, R5F10DGDxFB, R5F10DGEXFB (2/2)

Table 2-2. Port Pins for

Pin Name | 1/0 Function During | After Alternate Function
Reset | Reset

P60 /O |Port 6. 2-bit I/0 port. HZ Input SCL11/TI20/TO20/INTP1

P61 Input of P61 can be set to schmitt 1 SDA11/TI21/TO21/INTP3
input buffer.
Output of P60 and P61 can be set to
N-ch open-drain output.
Input/output can be specified in 1-bit
units.
Use of an on-chip pull-up resistor can
be specified by a software setting.

P72 /10 |Port 7. 4-bit 1/0 port. Ext.: PD |Input ADTRG/SGOA/SEG1

P73 Input/output can be specified in 1-bit Int.: HZ SGO/SGOF/SEGO

P74 units. SCKO01/TI23/TO23/SEG26

P75 Use of an on-chip pull-up resistor can PCL/SI01/TI22/TO22/SEG27
be specified by a software setting.

P80 /0 |Port 8. 4-bit 1/0 port. Ext.: PD |Input SM11/TI01/TO01/SEG32

P81 Input/output can be specified in 1-bit Int.: HZ SM12/TI03/TO03/SEG33

P82 units. SM13/TI05/TO05/SEG34

P83 Use of an on-chip pull-up resistor can SM14/ZPD14/TI07/TO07/SEG35
be specified by a software setting.

P90 /10 |Port 9. 5-bit I/0 port. Ext.: PD |Input TI21/TO21/SEG40

P91 Input/output can be specified in Int.: HZ TI23/TO23/SEG41

P92 1-bit units. TI25/TO25/SGOA/SEG42

P93 Use of an on-chip pull-up resistor can TI27/TO27/SGO/SGOF/SEG43
be specified by a software setting.

P94 TI01/TO01/RTC1HZ/SEG44

P121 | Port 12. 2-bit Input port. HZ Input X1

P122 X2/EXCLK

P137 | Port 13. 1-bit Input port. HZ Input INTP5

Remark Ext. (external reset): POR reset or pin reset, Int. (internal reset): WDT reset or LVD reset,
PD: Pull down, HZ: High impedance

R0O1UHO0317EJ0110 Rev. 1.10
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2.1.2 64-pin products

Table 2-3. Port Pins for R5SF10CLDxFB, R5F10DLDxFB, R5F10DLEXFB (1/2)

Pin Name | 1/O Function During | After Alternate Function
Reset | Reset
P00 I/O  |Port 0. 7-bit I/O port. Ext.: PD |Input TI00/TO00/CTXDO/SEG 14"
P01 Input of PO1 can be set to schmitt 1 Int.: HZ TI01/TO01/CRxDO/SEG 15"
P02 input bufer. o SO00/TI02/TO02/TI12/TO12/SEG16
P03 Inputioutput can be specified in 1-bi SI00/TIO3/TO03/TI13/TO13/SEGT7
P04 Use of an on-chip pull-up resistor can SCKO00/TI04/TO04/TI14/TO14/SEG18
P05 be specified by a software setting. TIO5/TO05/TI15/TO15/SEG19
P07 TI07/TO07/TI17/TO17/SEG21
P10 11O |Port 1. 7-bit I/O port. Ext.: PD |Input LTxD1/SCKO00/TI10/TO10/INTP4/SEG31
P11 Input of P10, P11, and P17 can be set |Int.: HZ LRxD1/INTPLR1/SI00/TI11/TO11/SEG30
P12 fo schmitt 1 input buffer. SO00/TH2/TO12/INTP2/SEG29
P13 Lnnp;;Jst./output can be specified in 1-bit SO01/TIH3/TO13/SEG25
P14 Use of an on-chip pull-up resistor can TI14/TO14/LRxDO/INTPLRO/SEG24
P15 be specified by a software setting. TI15/TO15/LTxDO/RTC1HZ/SEG23
P17 TI17/TO17/INTPO/SEG28
P20 /0 |Port 2. 5-bit I/O port. HZ Analog |AVREFP/ANIO
P21 Can be set to analog input "***? Input [ AVREFM/ANIT
P22 Input/output can be specified in 1-bit ANI2
P23 units. ANI3
P27 ANI7
P30 I/O |Port 3. 4-bit I/O port. Ext.: PD |Input TI20/TO20/SCL11/SEG6
P31 Input of P31 can be set to schmitt 1 Int.: HZ TI21/TO21/SDA11/SEG7
P32 input buffer. TI22/TO22/SEGS
P33 Shugpp“;n"_zfjg 2Stdp P31 canbe settoN- TI23/TO23/SEGY
Input/output can be specified in 1-bit
units.
Use of an on-chip pull-up resistor can
be specified by a software setting.
P40 /O |Port 4. 1-bit I/0O port. Ext.: HZ |Input TOOLO
Input/output can be specified. Int.: PU
Use of an on-chip pull-up resistor can
be specified by a software setting.
P54 I/O |Port 5. 4-bit I/O port. Ext.: PD |Input TI14/TO14/SO01/SEG2
P55 Input of P55 to P57 can be set to Int.: HZ TI15/TO15/SI01/SEG3
P56 schmitt 1inputbuffer. TH6/TO16/SCKO1/SEG4
P57 Lnnpi:st./output can be specified in 1-bit TH7/TO17/SEG5
Use of an on-chip pull-up resistor can
be specified by a software setting.

Remark Ext. (external reset): POR reset or pin reset, Int. (internal reset): WDT reset or LVD reset,
PD: Pull down, PU: Pull up, HZ: High impedance

Notes 1. CTxDO0 and CRxDO are not provided for R5SF10CLDxFB with no CAN channel.
2. Setting digital or analog to each pin can be done in A/D port configuration register (ADPC).
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CHAPTER 2 PIN FUNCTIONS

Table 2-3. Port Pins for R5F10CLDxFB, R5F10DLDxFB, R5SF10DLEXFB (2/2)

Pin Name| 1/O Function During | After Alternate Function
Reset | Reset
P60 /O |Port 6. 2-bit 1/0 port. HZ Input  |SCL11/TI120/TO20/INTP1
P61 Input of P61 can be set to schmitt 1 SDA11/TI21/TO21/INTP3
input buffer.
Output of P60 and P61 can be set
to
N-ch open-drain output.
Input/output can be specified in 1-
bit units.
Use of an on-chip pull-up resistor
can be specified by a software
setting.
P70 /0 |Port 7. 6-bit I/O port. HZ Input  |CRxDO/LRXDO/INTPLRO/TI03/TO03/TOOLRXD"®
P71 Input of P70 can be set to schmitt 1 CTxDO/LTxDO/TOOLTXD""
P72 input buffer. Ext.: PD ADTRG/SGOA/SEG1
P73 Input/output can be specified in 1- Int: HZ SGO/SGOF/SEGO
bit units.
P74 SCKO01/TI123/TO23/SEG26
Use of an on-chip pull-up resistor
P75 can be specified by a software PCL/SI01/TI122/TO22/SEG27
setting.
P80 /0 |Port 8. 8-bit I/0 port. Ext.: PD [Input  [SM11/TI01/TO01/SEG32
P81 Input/output can be specified in 1- |Int.: HZ SM12/TI103/TO03/SEG33
P82 bit units. SM13/TI05/TO05/SEG34
P83 Use of an on-chip pull-up resistor SM14/ZPD14/TI07/TO07/SEG35
can be specified by a software
P84 setting. SM21/TI11/TO11/SEG36
P85 SM22/TI13/TO13/SEG37
P86 SM23/TI15/TO15/SEG38
P87 SM24/ZPD24/TI17/TO17/SEG39
P90 /0 |Port 9. 5-bit I/0 port. Ext.: PD [Input  |TI21/TO21/SEG40
P91 Input/output can be specified in Int.: HZ TI23/TO23/SEG41
P92 1-bit units. TI25/TO25/SGOA/SEG42
P93 Use of an on-chip pull-up resistor TI27/TO27/SGO/SGOF/SEG43
can be specified by a software
P94 : TI01/TO01/RTC1HZ/SEG44
setting.
P121 Port 12. 4-bit Input port. HZ Input X1
P122 X2/EXCLK
P123 XT1
P124 XT2
P137 | Port 13. 1-bit Input port. HZ Input INTPS

Remark Ext. (external reset): POR reset or pin

PD: Pull down, HZ: High impedance

reset, Int. (internal reset): WDT reset or LVD reset,

Note CTxDO0 and CRxDO are not provided for R5F10CLDxFB with no CAN channel.
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CHAPTER 2 PIN FUNCTIONS

2.1.3 80-pin products products

Table 2-4. Port Pins for R5F10CMDxFB, R5F10CMEXFB,
R5F10DMDxFB, R5F10DMExFB, R5F10DMFxFB, R5F10DMGxFB, R5F10DMJXFB (1/2)

Pin Name | 1/0 Function During | After Alternate Function
Reset | Reset
P00 I/0  |Port 0. 8-bit I/O port. Ext.: PD [Input  |TI00/TO00/CTXDO/SEG14"*"
PO1 Input of P01 can be set to schmitt 1 Int.: HZ TI01/TO01/CRxDO/SEG15""
P02 input buffer. o SO00/TI02/TO02/TH2/TO12/SEG16
P03 inputioutput can be specified in 1-bt SI00/TI03/TO03/TH3/TO13/SEGT7
P04 Use of an on-chip pull-up resistor can SCKO0O0/T104/TO04/TI14/TO14/SEG18
P05 be specified by a software setting. TIO5/TO05/TI15/TO15/SEG19
P06 TI06/TO06/TI16/TO16/SEG20
P07 TI07/TO07/TI17/TO17/SEG21
P10 I/O  |Port 1. 8-bit I/O port. Ext.: PD |Input LTxD1/SCKOO0/TI10/TO10/INTP4/SEG31
P11 Input of P10, P11, and P17 can be set |(Int.: HZ LRxD1/INTPLR1/S100/T111/TO11/SEG30
P12 to schmitt 1 input buffer. SO00/TH2/TO12/INTP2/SEG29
P13 Lnn;?tust./output can be specified in 1-bit SO01/TI3/TO13/SEG25
P14 Use of an on-chip pull-up resistor can TI14/TO14/LRXxDO/INTPLRO/SEG24
P15 be specified by a software setting. TIM5/TO15/LTXDO/RTC1HZ/SEG23
P16 TI16/TO16/SEG22
P17 TI17/TO17/INTPO/SEG28
P20 /0 |Port 2. 8-bit 1/0 port. HZ Analog |AVRErP/ANIO
P21 Can be set to analog input "***? Input  FAVREFWANIT
P22 to P27 Input/output can be specified in 1-bit ANI2 to ANI7
units.
P30 I/0  |Port 3. 8-bit I/0 port. Ext.: PD |Input TI20/TO20/SCL11/SEG6
P31 Input of P31 can be set to schmitt 1 Int.: HZ TI21/TO21/SDA11/SEG7
P32 input buffer. TI22/T022/SO00/SEGS
P33 Sf‘gﬁtgp"efn'fg’g;”guf;’l}tca” be set to TI23/TO23/SI00/SEGY
P34 Input/output can be specified in 1-bit TI24/TO24/SCKO0/SEG10
P35 units. TI25/TO25/SEG11
P36 Use of an on-chip pull-up resistor can TI26/TO26/SEG12
P37 be specified by a software setting. TI127/TO27/SEG13
P40 I/O  |Port 4. 1-bit I/0 port. Ext.: HZ |Input TOOLO
Input/output can be specified. Int.: PU
Use of an on-chip pull-up resistor can
be specified by a software setting.
P54 I/O  |Port 5. 4-bit 1/0 port. Ext.: PD |Input TI14/TO14/SO01/SEG2
P55 Input of P55 to P57 can be set to Int.: HZ TIM5/TO15/SI01/SEG3
P56 schmitt 1 input buffer. TI16/TO16/SCKO1/SEG4
P57 Lnnr?’tjst./output can be specified in 1-bit TI7/TO17/SEG5
Use of an on-chip pull-up resistor can
be specified by a software setting.

Remark Ext. (external reset): POR reset or pin reset, Int. (internal reset): WDT reset or LVD reset,
PD: Pull down, PU: Pull up, HZ: High impedance

Notes 1. CTxDO0 and CRxDO are not provided for RSF10CMExFB and R5F10CMDxFB with no CAN channel.
2. Setting digital or analog to each pin can be done in A/D port configuration register (ADPC).
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Table 2-4. Port Pins for R5F10CMDxFB, R5F10CMEXFB,
R5F10DMDxFB, R5F10DMExFB, R5F10DMFxFB, R5F10DMGxFB, R5F10DMJXFB (2/2)

Pin Name | I/0 Function During After Alternate Function
Reset Reset
P60 /o |Port 6. 4-bit I/O port. HZ Input SCL11/T120/TO20/INTP1
P61 Input of P61 can be set to schmitt 1 SDA11/TI21/TO21/INTP3
input buffer.
P65 Output of P60 and P61 can be set TI25/T025
P66 to N-ch open-drain output. TI24/TO24/PCL
Input/output can be specified in 1-bit
units.
Use of an on-chip pull-up resistor
can be specified by a software
setting.
P70 I/O  |Port 7. 6-bit I/O port. HZ Input CRxDO/LRxDO/INTPLRO/TI03/TO03/TOOLRXDN"
P71 Input of P70 can be set to schmitt 1 CTxDO/LTXDO/TOOLTXD""*®
P72 input buffer. Ext.: PD ADTRG/SGOA/SEG1
P73 Inp.tut/output can be specified in 1-bit Int.: HZ SGO/SGOF/SEGO
units.
P74 SCKO01/TI123/TO23/SEG26
Use of an on-chip pull-up resistor
P75 can be specified by a software PCL/SI01/TI22/TO22/SEG27
setting.
P80 I/0  |Port 8. 8-bit I/O port. Ext.: PD |Input SM11/TI01/TO01/SEG32
P81 Input/output can be specified in 1-bit|Int.: HZ SM12/TI03/TO03/SEG33
P82 units. SM13/TI05/TO05/SEG34
P83 Use of an on-chip pull-up resistor SM14/ZPD14/TI07/TO07/SEG35
can be specified by a software
P84 setting. SM21/TI11/TO11/SEG36
P85 SM22/TI13/TO13/SEG37
P86 SM23/TI15/TO15/SEG38
P87 SM24/ZPD24/TI17/TO17/SEG39
P90 I/0  [Port 9. 8-bit I/O port. Ext.: PD |Input SM31/TI21/TO21/SEG40
P91 Input/output can be specified in 1-bit|Int.: HZ SM32/TI23/TO23/SEG41
P92 units. SM33/TI25/T025/SGOA/SEG42
P93 Use of an on-chip pull-up resistor SM34/ZPD34/TI27/TO27/SGO/SGOF/SEG43
can be specified by a software
P94 settin SM41/TI01/TO01/RTC1HZ/SEG44
g.
P95 SM42/TI03/TO03/SEG45
P96 SM43/TI05/TO05/SEG46
P97 SM44/ZPD44/TI107/TO07/SEGA7
P121 Port 12. 4-bit Input port. HZ Input X1
P122 X2/EXCLK
P123 XT1
P124 XT2
P137 | Port 13. 1-bit Input port. HZ Input INTP5

Remark Ext. (external reset): POR reset or pin reset, Int. (internal reset): WDT reset or LVD reset,
PD: Pull down, HZ: High impedance

Note CTxDO and CRxDO are not provided for RSF10CMExFB and R5F10CMDxFB with no CAN channel.
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2.1.4 100-pin products

Table 2-5. Port Pins for R5SF10DPEXFB, R5F10DPFxFB, R5F10DPGxFB, R5F10TPJxFB, R5F10DPJXFB (1/3)

Pin Name | 1/O Function During After Alternate Function
Reset Reset
P00 110 Port 0. 8-bit I/0 port. Ext.: PD |Input TI00/TO00/CTXDO/SEG14
P01 Input of PO1 can be set to schmitt 1 Int.: HZ TI01/TO01/CRxDO/SEG15
P02 input buffer. S000/TI02/TO02/TI12/TO12/SEG16
P03 L”npitustm”tp“t can be specified in 1-bit SI00/TI03/TO03/TI13TO13/SEG17
P04 ' . . SCKO00/T104/TO04/TI114/TO14/SEG18
Use of an on-chip pull-up resistor can
P05 be specified by a software setting. TI05/TO05/TI15/TO15/SEG19
P06 TI06/TO06/TI16/TO16/SEG20
P07 TIO7/TO07/TI17/TO17/SEG21
P10 110 Port 1. 8-bit 1/0 port. Ext.: PD |Input LTxD1/SCKOO0/TI10/TO10/INTP4/SEG31
P11 Input of P10, P11, and P17 can be set |Int.: HZ LRxD1/INTPLR1/SI00/T111/TO11/SEG30
P12 to schmitt 1 input buffer. SO00/TI12/TO12/INTP2/SEG29
P13 Lnnpitust/output can be specified in 1-bit SO01/TH3/TO13/SEG25
P14 ' . . TI14/TO14/LRxDO/INTPLRO/SEG24
Use of an on-chip pull-up resistor can
P15 be specmed by a software Settmg TI15/TO15/LTXxDO/RTC1HZ/SEG23
P16 TI16/TO16/SEG22
P17 TIM7/TO17/INTPO/SEG28
P20 /0 Port 2. 8-bit I/O port. HZ Analog |AVRerP/ANIO
P21 Can be set to analog input " Input AVREFM/ANI1
P22 to P27 Input/output can be specified in 1-bit ANI2 to ANI7
units.
P30 110 Port 3. 8-bit I/0 port. Ext.: PD |Input TI20/TO20/SCL11/SEG6
P31 Input of P31 can be set to schmitt 1 Int.: HZ TI21/TO21/SDA11/SEG7
P32 input buffer. T122/T022/SO00/SEG8
P33 Output of P30 ?nd P31 can be set to T123/TO23/SI00/SEG9
N-ch open-drain output.
P34 Input/output can be specified in 1-bit T124/TO24/SCKO0/SEG10
P35 units. TI25/TO25/SEG11
P36 Use of an on-chip pull-up resistor can TI26/TO26/SEG12
P37 be specified by a software setting. TI27/TO27/SEG13
P40 1/0 Port 4. 1-bit 1/0 port. Ext.: HZ  |Input TOOLO
Input/output can be specified. Int.: PU
Use of an on-chip pull-up resistor can
be specified by a software setting.
P50 110 Port 5. 8-bit I/0 port. Ext.: PD |Input TI02/TO02/SDA11/SEG49
P51 Input of P50 to P52 and P55 to P57 Int.: HZ TI04/TO04/SCK10/SEG50
P52 can be set to schmitt 1 input buffer. TI06/TO06/SI10/SEG51
P53 Output of P50 can be set to N-ch TI13TO13/SO10/SEG52
open-drain output.
PS4 Input/output can be specified in 1-bit TI14/TO14/SO01/SEG2
P55 units. TI15/TO15/SI01/SEG3
P36 Use of an on-chip pull-up resistor can TI16/TO16/SCK01/SEG4
P57 be specified by a software setting. TI17/TO17/SEG5

Remark Ext. (external reset): POR reset or pin reset, Int. (internal reset): WDT reset or LVD reset,
PD: Pull down, PU: Pull up, HZ: High impedance

Note Setting digital or analog to each pin can be done in A/D port configuration register (ADPC).
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Table 2-5. Port Pins for R5F10DPExFB, R5F10DPFxFB, R5F10DPGxFB, R5F10TPJXxFB, R5F10DPJIXFB (2/3)

Pin Name| 1/O Function During After Alternate Function
Reset Reset
P60 110 Port 6. 4-bit 1/0 port. HZ Input SCL11/TI20/TO20/INTP1
P61 Input of P61, P63 can be set to SDA11/TI21/TO21/INTP3
P62 schmitt 1 input buffer. CTXD1/TI27/TO27™°
P63 Output of P60 and P61 can be set CRxD1/TI26/TO26"°®
to N-ch open-drain output.
P64 RTC1HZ/TI11/TO11
Input/output can be specified in
P65 1-bit units. TI25/TO25
P66 Use of an on-chip pull-up resistor TI24/TO24/PCL
can be specified by a software
setting.
P70 lfe} Port 7. 6-bit 1/0 port. HZ Input CRxDO/LRxDO/INTPLRO/TI03/TO03/TOOLRXD
P71 Input of P70 can be set to CTxDO/LTxDO/TOOLTXD
P72 schmitt 1 input buffer. Ext.: PD ADTRG/SGOA/SEG1
P73 Input/output can be specified in 1- Int.: HZ SGO/SGOF/SEGO
bit units.
P74 SCKO01/TI23/TO23/SEG26
Use of an on-chip pull-up resistor
P75 can be specified by a software PCL/SI01/TI122/TO22/SEG27
setting.
P80 lfe} Port 8. 8-bit I/0 port. Ext.: PD |Input SM11/TI01/TO01/SEG32
P81 Input/output can be specified in 1-|Int.: HZ SM12/T103/TO03/SEG33
P82 bit units. SM13/TI05/TO05/SEG34
P83 Use of an on-chip pull-up resistor SM14/ZPD14/TI07/TO07/SEG35
can be specified by a software
P84 setting. SM21/TI11/TO11/SEG36
P85 SM22/TI13/TO13/SEG37
P86 SM23/TI15/TO15/SEG38
P87 SM24/ZPD24/TI17/TO17/SEG39
P90 110 Port 9. 8-bit I/0 port. Ext.: PD |Input SM31/TI21/TO21/SEG40
P91 Input/output can be specified in 1-|Int.: HZ SM32/TI123/TO23/SEG41
P92 bit units. SM33/TI25/TO25/SGOA/SEG42
P93 Use of an on-chip pull-up resistor SM34/ZPD34/TI27/TO27/SGO/SGOF/SEGA3
can be specified by a software
P94 : SM41/TI01/TO01/RTC1HZ/SEG44
setting.
P95 SM42/TI03/TO03/SEG45
P96 SM43/TI05/TO05/SEG46
P97 SM44/ZPD44/TI07/TO07/SEG47
P121 Port 12. 4-bit Input port. HZ Input X1
P122 X2/EXCLK
P123 XT1
P124 XT2

Remark Ext. (external reset): POR reset or pin reset, Int. (internal reset): WDT reset or LVD reset,
PD: Pull down, HZ: High impedance

Note CTxD1 and CRxD1 are not provided for RSF10TPJxFB, R5F10DPGxFB, R5F10DPFxFB and R5F10DPEXFB
with a CAN channel.
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Table 2-5. Port Pins for R5F10DPExFB, R5F10DPFxFB, R5F10DPGxFB, R5F10TPJXxFB, R5F10DPJXFB (3/3)

Pin Name| 1/0 Function During After Alternate Function
Reset Reset

P130 O Port 13. 1-bit output port, 1-bit Output Low [Output -

P131 o  |inputportand 6-bit I/O port. HZ Input SO10/LTXD1/TI21/TO21

P132 Input of P135 can be set to SIO/LRXD1/INTPLRA/TI20/TO20
schmitt 1 input buffer.

P133 SCK10/TI22/T022

Output of P136 can be set to N-

Note1
P134 ch open-drain output. SGOA/CTxD1/T124/TO24
Note1

P135 Inputioutput of P131 to P136 can SGO/SGOF/CRxD1/TI26/TO26"°*
P136 be specified in 1-bit units. Ext.: PD TI00/TO00/SCL11/SEG48

Use of an on-chip pull-up resistor |Int.: HZ
P137 I of P131 to P136 can be specified HZ Input INTP5

by a software setting
P140 110 Port 14. 1-bit 1/0 port. HZ Input TI11/TO11

Input/output can be specified.

Use of an on-chip pull-up resistor

can be specified by a software

setting
P150 110 Port 14. 1-bit I/0 port. HZ Analog ANI8

Note2

Can be set to analog input Input

Input/output can be specified.

Remark Ext. (external reset): POR reset or pin reset, Int. (internal reset): WDT reset or LVD reset,
PD: Pull down, HZ: High impedance

Notes1. CTxD1 and CRxD1 are not provided for R5F10TPJxFB, R5F10DPGxFB, R5F10DPFxFB and
R5F10DPExFB with a CAN channel.
2. Setting digital or analog to each pin can be done in A/D port configuration register (ADPC).
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<R> 2.1.5 128-pin products

Table 2-6. R5F10DSJxFB, R5F10DSKxFB, R5F10DSLXFB (1/4)

Pin Name | 1/O Function During After Alternate Function
Reset Reset
P00 1/0 Port 0. 8-bit I/O port. Ext.: PD |Input CTxDO/TI00/TO00/SEG14
P01 Input of P01 can be set to schmitt 1 Int.: HZ CRxDO/TI01/TO01/SEG15
P02 input buffer. SO00/TXDO/TI02/TO02/TI12/TO12/SEG16
P03 L”npitust_’ output can be specified in 1-bit SI00/RXDO/TI03/TO03/TH3/TO13/SEG17
P04 Use of an on-chip pull-up resistor can SCKO00/TI04/TO04/TI14/TO14/SEG18
P05 be specified by a software setting. TI0O5/TO05/TI15/TO15/SEG19
P06 TI06/TO06/TI16/TO16/SEG20
P07 TI07/TO07/TI17/TO17/SEG21
P10 1/0 Port 1. 8-bit I/O port. Ext.: PD |Input LTxD1/SCKO0/TI10/TO10/INTP4/SEG31
P11 Input of P10, P11, and P17 can be set |Int.: HZ LRxD1/INTPLR1/SI00/RxDO0/TI11/TO11/
to schmitt 1 input buffer. SEG30
P12 Input/output can be specified in 1-bit SO00/TxDO/TI12/TO12/INTP2/SEG29
P13 units. ' ' SO01/TI13/TO13/SEG25
P14 g:ess;;26‘3”;)‘;/h;ps‘;‘;t';:‘r’erzxit:g.Ca” LRxDO/INTPLRO/TI14/TO14/SEG24
P15 LTxDO/RTC1HZ/TI15/TO15/SEG23
P16 TI16/TO16/SEG22
P17 TIM7/TO17/INTPO/SEG28
P20 lfe} Port 2. 8-bit 1/0 port. HZ Analog |AVrerr/ANIO
P21 Can be set to analog input " Input [ AVRerw/ANI
P22 to P27 Input/output can be specified in 1-bit ANI2 to ANI7
units.
P30 110 Port 3. 8-bit I/0 port. Ext.: PD |Input TI20/TO20/SCL11/SEG6
P31 Input of P31 can be set to schmitt 1 Int.: HZ TI21/TO21/SDA11/SEG7
P32 input buffer. T122/T022/SO00/TXDO/SEGS
P33 Output of P30 and P31 can be set to T123/TO23/SI00/RxDO/SEGY
N-ch open-drain output.
P34 Input/output can be specified in 1-bit T124/TO24/SCKOO/SEGTO
P35 units. TI25/TO25/SEG11
P36 Use of an on-chip pull-up resistor can TI126/TO26/SEG12
P37 be specified by a software setting. TI27/TO27/SEG13
P40 110 Port 4. 8-bit 1/0 port. Ext.: HZ |Input TOOLO
Input/output can be specified. Int.: PU
P41 Use of an on-chip pull-up resistor can |HZ STOPST/TI04/TO04
P42 be specified by a software setting. Ext: PD THO/TO10/SEGT
P43 Int.: HZ TI22/TO22/SEG14
P44 TI23/TO23/SEG15
P45 SEG53
P46 DBWR/SEG27
P47 DBRD/SEG26

Remark Ext. (external reset): POR reset or pin reset, Int. (internal reset): WDT reset or LVD reset,
PD: Pull down, PU: Pull up, HZ: High impedance

Note Setting digital or analog to each pin can be done in A/D port configuration register (ADPC).
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Table 2-6. R5SF10DSJxFB, R5F10DSKxFB, R5F10DSLXFB (2/4)

Pin Name| 1/O Function During After Alternate Function
Reset Reset
P50 lfe} Port 5. 8-bit 1/0 port. Ext.: PD |Input TI02/TO02/SDA11/SEG49
P51 Input of P50 to P52 and P55to  |Int.: HZ TI04/TO04/SCK10/SEG50
P52 Eff:e‘ia” be set to schmitt 1 input TI06/TO06/SI10/SEG51
P53 Output of P50 can be set to N-ch TI13/TO13/SO10/SEG52
P54 open-drain output. TI14/TO14/SO01/SEG2
P55 Input/output can be specified in 1- TI15/TO15/SI01/SEG3
P56 bit units. TI16/TO16/SCKO1/SEG4
P57 Use of an on-chip pull-up resistor TI17/TO17/SEG5
can be specified by a software
setting.
P60 110 Port 6. 7-bit 1/0 port. HZ Input SCL11/TI20/TO20/INTP1
P61 Input of P61, P63 can be set to SDA11/TI21/TO21/INTP3
P62 schmitt 1 input buffer. CTXD1/TI27/TO27
P63 Output of P60 and P61 can be set CRxD1/TI26/TO26
to N-ch open-drain output.
P64 RTC1HZ/TI11/TO11
Input/output can be specified in
P65 1-bit units. TI25/TO25
P66 Use of an on-chip pull-up resistor TI24/TO24/PCL
can be specified by a software
setting.
P70 110 Port 7. 6-bit 1/0 port. HZ Input CRxDO/LRxDO/INTPLRO/TI03/TO03/TOOLRXD
P71 Input of P70 can be set to CTxDO/LTxDO/TOOLTxD
P72 schmitt 1 input buffer. Ext. PD SGOA/ADTRG/SEGT
P73 Input/output can be specified in 1- Int.: HZ SGO/SGOF/SEGO
bit units.
P74 SCKO01/TI123/TO23/SEG26
Use of an on-chip pull-up resistor
P75 can be specified by a software SI01/T122/TO22/SEG27/PCL
setting.
P80 lfe} Port 8. 8-bit I/0 port. Ext.. PD  |Input SM11/TI01/TO01/SEG32
P81 Input/output can be specified in 1-|Int.: HZ SM12/T103/TO03/SEG33
P82 bit units. SM13/TI05/TO05/SEG34
P83 Use of an on-chip pull-up resistor SM14/ZPD14/TI07/TO07/SEG35
can be specified by a software
P84 setting. SM21/TI11/TO11/SEG36
P85 SM22/TI113/TO13/SEG37
P86 SM23/TI15/TO15/SEG38
P87 SM24/ZPD24/TI17/TO17/SEG39

Remark Ext. (external reset): POR reset or pin reset, Int. (internal reset): WDT reset or LVD reset,
PD: Pull down, HZ: High impedance
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Table 2-6. R5F10DSJxFB, R5F10DSKxFB, R5F10DSLXFB (3/4)
Pin Name| 1/0 Function During After Alternate Function
Reset Reset
P90 110 Port 9. 8-bit I/0 port. Ext.: PD Input SM31/TI21/TO21/SEG40
P91 Input/output can be specified in 1-|Int.: HZ SM32/T123/TO23/SEG41
P92 bit units. SM33/SGOA/TI25/TO25/SEG42
P93 Use of an on-chip pull-up resistor SM34/ZPD34/SGO/SGOF/TI27/TO27/SEG43
can be specified by a software
P94 : SM41/RTC1HZ/TI01/TO01/SEG44
setting.
P95 SM42/TI03/TO03/SEG45
P96 SM43/TI05/TO05/SEG46
P97 SM44/ZPD44/TI07/TO07/SEG47
P100 110 Port 10. 8-bit I/O port. Ext.: PD Input TI24/TO24/SEG36
P101 Input/output can be specified in 1-|Int.: HZ TI25/TO25/SEG37
P102 bit units. TI26/TO26/SEG38
P103 Use of an on-chip pull-up resistor TI27/TO27/SEG39
can be specified by a software
P104 setting. TI01/TO01/SEG44
P105 TI02/TO02/SEG45
P106 TI05/TO05/SEG46
P107 TI06/TO06/SEG47
P110 110 Port 10. 8-bit I/O port. Ext.: PD Input DBD0/SCKO00/TI00/TO00/SEG35
P111 Input can be set to Int.: HZ DBD1/SI00/RxD0/TI02/TO02/SEG34
P112 schmitt 1 input buffer. DBD2/SO00/TxDO/TI04/TO04/SEG33
P113 Lﬁf“t’.‘t’“tp”t can be specified in 1- DBD3/TI06/TO06/SEG32
it units.
P114 DBD4/TI07/TO07/SEG31
Use of an on-chip pull-up resistor
P115 can be specified by a software DBD5/TI10/TO10/SEG30
P116 setting. DBD6/TI12/TO12/SEG29
P117 DBD7/TI20/TO20/SEG28
P121 Port 12. 4-bit Input port, 3-bit I/O |HZ Input X1
P122 port. X2/EXCLK
P123 Input/output of P125 to P127 can XT1
be specified in 1-bit units.
P124 XT2
Use of an on-chip pull-up resistor
P125 110 of P125 to P127 can be specified Ext.: PD TI12/TO12/SEG25
P126 by a software setting. Int.: HZ TI14/TO14/SEG24
P127 TI16/TO16/SEG23

Remark Ext. (external reset): POR reset or pin reset, Int. (internal reset): WDT reset or LVD reset,

PD: Pull down, HZ: High impedance

R0O1UHO0317EJ0110 Rev. 1.10
Mar 23, 2015

RENESAS

39



RL78/D1A

CHAPTER 2 PIN FUNCTIONS

Table 2-6. R5SF10DSJxFB, R5F10DSKxFB, R5F10DSLXFB (4/4)

Pin Name| 1/0 Function During After Alternate Function
Reset Reset
P130 O Port 13. 1-bit output port, 1-bit Output Low [Output RESOUT
P131 o  |inputportand 6-bit I/O port. HZ Input SO10/LTXD1/TI21/TO21
P132 Input of P135 can be set to SHMO/LRxD1/INTPLR1/TI20/TO20
schmitt 1 input buffer.
P133 SCK10/TI122/TO22
Output of P136 can be set to N-
P134 ch open-drain output. SGOA/CTxD1/T124/TO24
P135 Input/output of P131 to P136 can SGO/SGOF/CRxD1/T126/TO26
P136 be specified in 1-bit units. Ext.: PD TI00/TO00/SCL11/SEG48
Use of an on-chip pull-up resistor |Int.: HZ
P137 I of P131 to P136 can be specified HZ Input INTP5
by a software setting
P140 110 Port 14. 1-bit I/O port. HZ Input TIM1/TO11
Input/output can be specified.
Use of an on-chip pull-up resistor
can be specified by a software
setting
P150 110 Port 15. 3-bit I/O port. HzZ Analog ANI8
P151 Can be set to analog input " Input ANI9
P152 Input/output can be specified. ANI10

Remark Ext. (external reset): POR reset or pin reset, Int. (internal reset): WDT reset or LVD reset,
PD: Pull down, HZ: High impedance

Note Setting digital or analog to each pin can be done in A/D port configuration register (ADPC).
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<R> 2.1.6 Pins for each product (pins other than port pins)

1/6
Function I/0 Function 48-pin 64-pin 80-pin 100-pin 128-pin( :
Name R5F10CGx/ R5F10CLx/ R5F10CMx/ R5F10TPx/ R5F10DSx
R5F10DGx R5F10DLx R5F10DMx R5F10DPx
IADTRG Input  |A/D conversion start 31 43 55 65 53
trigger external input
JANIO/AVREFP IA/D converter analog 4 4 8 10 113
ANI1/AVREFM nput 3 3 7 9 112
ANI2 2 2 6 8 111
IANI3 1 1 5 7 110
IANI4 - - 4 6 109
IANI5 - - 3 5 108
ANI6 - - 2 4 107
IANI7 48 64 1 3 106
IANI8 - - - 2 105
IANI9 _ _ _ _ 104
IANI10 _ _ _ _ 103
COMO Output [LCD common output 0 36 48 60 70 58
COM1 LCD common output 1 35 47 59 69 57
COM2 LCD common output 2 34 46 58 68 56
COM3 LCD common output 3 33 45 57 67 55
SEGO Output [LCD segment output 0 32 44 56 66 54
SEG1 LCD segment output 1 31 43 55 65 53
SEG2 LCD segment output 2 30 42 54 64 52
SEG3 LCD segment output 3 29 41 53 63 51
SEG4 LCD segment output 4 28 40 52 62 50
SEG5 LCD segment output 5 27 39 51 61 49
SEG6 LCD segment output 6 26 38 50 60 48
SEG7 LCD segment output 7 25 37 49 59 47, 95
SEG8 LCD segment output 8 - 36 48 58 46
SEG9 LCD segment output 9 24 35 47 57 45
SEG10 LCD segment output 10 - - 46 56 44
SEG11 LCD segment output 11 - - 45 55 43
SEG12 LCD segment output 12 - - 44 54 42
SEG13 LCD segment output 13 - - 43 53 41
SEG14 LCD segment output 14 |23 34 42 52 40, 94
SEG15 LCD segment output 15 |22 33 41 51 39, 93
SEG16 LCD segment output 16 - 32 40 50 35
SEG17 LCD segment output 17 - 31 39 49 34
SEG18 LCD segment output 18 - 30 38 48 33
SEG19 LCD segment output 19 - 29 37 47 32
SEG20 LCD segment output 20 - - 36 46 31
SEG21 LCD segment output 21 - 28 35 45 30
SEG22 LCD segment output 22 - - 34 44 29
SEG23 LCD segment output 23 - 27 33 43 28, 38
SEG24 LCD segment output 24 |21 26 32 42 27,37
SEG25 LCD segment output 25 |20 25 31 41 26, 36
SEG26 LCD segment output 26 |19 24 30 40 25,19
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(2/6)
Function 1/0 Function 48-pin 64-pin 80-pin 100-pin 128-pin
Name R5F10CGx/ R5F10CLx/ R5F10CMx/ R5F10TPx/ R5F10DSx
R5F10DGx R5F10DLx R5F10DMx R5F10DPx

SEG27 LCD segment output 27 |18 23 29 39 24, 18
SEG28 LCD segment output 28 | 22 28 38 23, 17
SEG29 Output |LCD segment output29 (17 21 27 37 22, 16
SEG30 LCD segment output 30 |16 20 26 36 21,15
SEG31 LCD segment output 31 |15 19 25 35 20, 14
SEG32 LCD segment output 32 |47 63 80 95 88,13
SEG33 LCD segment output 33 |46 62 79 94 87 ,12
SEG34 LCD segment output 34 |45 61 78 93 86,11
SEG35 LCD segment output 35 |44 60 77 92 85,10
SEG36 LCD segment output 36 - 57 74 89 82,92
SEG37 LCD segment output 37 - 56 73 88 81,91
SEG38 LCD segment output 38 - 55 72 87 80,90
SEG39 LCD segment output 39 - 54 71 86 79 ,89
SEG40 LCD segment output 40 |41 53 70 85 78
SEG41 LCD segment output 41 |40 52 69 84 77
SEG42 LCD segment output 42 |39 51 68 83 76
SEG43 LCD segment output 43 |38 50 67 82 75
SEG44 LCD segment output 44 |37 49 64 79 72, 68
SEG45 LCD segment output 45 - - 63 78 71, 67
SEG46 LCD segment output 46 - - 62 77 70, 66
SEG47 LCD segment output 47 - - 61 76 69, 65
SEG48 LCD segment output 48 - - - 75 64
SEG49 LCD segment output 49 - - - 74 63
SEG50 LCD segment output 50 - - - 73 62
SEG51 LCD segment output 51 - - - 72 61
SEG52 LCD segment output 52 - - - 71 60
SEG53 LCD segment output 53 - - - - 59
TI00 Input  |External count clock input/ |23 34 42 75,52 40, 64,10
101 g;";‘:’:ot:fg?r 0166t 55 37, 47 63,49,33 80,64,41 95,79,51 39, 88, 72, 68
T102 - 32 40 74,50 35, 63, 67, 11
TI03 46 62,7,31 79,63,11,39 94,78,49,13 34, 87,71, 116
TI04 - 30 38 48,73 33, 62, 12, 101
TI05 45 61, 29 78,62,37 93,77,47 32, 86, 70, 66
TI06 - - 36 46,72 31, 61, 65, 13
TI07 44 60,28 77,61,35 92,76,45 30, 85, 69, 14
TOO00 Output |16-bit timer 00 to 07 23 34 42 75,52 40, 64, 10
TO01 output 02,37, 47 63,49,33 80,64,41 95,79,51 39, 88, 72, 68
TO02 - 32 40 74,50 35, 63, 67, 11
TOO03 46 62,7, 31 79,63,11,39 94,78,49,13 34, 87,71, 116
TO04 - 30 38 48,73 33, 62, 12, 101
TO05 45 61,29 78,62,37 93,77,47 32, 86, 70, 66
TO06 - - 36 46,72 31, 61, 65,13
TO07 44 60,28 77,61,35 92,76,45 30, 85, 69, 14
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(3/6)
Function 1/0 Function 48-pin 64-pin 80-pin 100-pin 128-pin
Name R5F10CGx/ R5F10CLx/ R5F10CMXx/ R5F10TPx/ R5F10DSx
R5F10DGx R5F10DLx R5F10DMx R5F10DPx
TI10 Input  [External count clock input/ 15 19 25 35 20, 15, 95
111 gampgtriqeottr:)ggjr to16-bit  f1g 57, 20 74, 26 89,14,30,36 [21,82, 117, 5
TI12 17 32, 21 40, 27 50, 37 22, 36, 35, 16
TI13 20 56,25,31 73,31,39 88,71,41,49 |34, 26, 60, 81
TI14 21, 30 30,26,42 38,32,54 48,42,64 27,37, 52, 33
TI15 29 55,41,27,29  (72,53,33,37 87,63,43,47 |28, 32, 51, 80
TI16 28 40 36,34,52 46,44,62 29, 38, 50, 31
TI17 27 54,39,22,28  (71,51,28,35 86,61,38,45 |23, 30, 79, 49
TO10 Output |16-bit timer 10 to 17 output [15 19 25 35 20, 15, 95
TO11 16 57, 20 74,26 89,14,30,36 |21, 82,117, 5
TO12 17 32,21 40,27 50,37 22, 36, 35, 16
TO13 20 56,25,31 73,31,39 88,71,41,49 (34, 26, 60, 81
TO14 21, 30 30,26,42 38,32,54 48,42,64 27,37, 52, 33
TO15 29 55,41,27,29  (72,53,33,37 87,63,43,47 |28, 32,51, 80
TO16 28 40 36,34,52 46,44,62 29, 38, 50, 31
TO17 27 54,39,22,28  (71,51,28,35 86,61,38,45 |23, 30, 79, 49
T120 Input  [External count clock input |13, 26 17,38 21,50 26,60,99 1,48, 99, 17
TI21 capture trigger to 16-bit 144 o5 41 53,37,18 70,49,22 100,85,59,2 |2, 47, 100, 78
timer 20 to 27 7
TI22 18 23,36 29,48 39,58,98 24, 46, 98, 94
TI23 19, 24, 40 52,35,24 69,47,30 84,57,40 25, 45, 77, 93
TI24 - - 24,46 32,56,97 7,44, 97,92
TI25 39 51 68,45,23 83,55,31 6, 76, 43, 91
TI26 - - 44 29,54,96 4,42, 96, 90
TI27 38 50 67,43 82,53,28 75, 3, 41, 89
TO20 Output |16-bit timer 20 to 27 output [13, 26 17,38 21,50 26,60,99 1,48,99, 17
TO21 14, 25, 41 53,37,18 70,49,22 100,85,59,2 |2, 47, 100, 78
7
TO22 18 23,36 29,48 39,58,98 24, 46, 98, 94
TO23 19, 24, 40 52,35,24 69,47,30 84,57,40 25, 45, 77, 93
TO24 - - 24,46 32,56,97 7,44, 97,92
TO25 39 51 68,45,23 83,55,31 6, 76, 43, 91
TO26 - - 44 29,54,96 4,42, 96, 90
TO27 38 50 67,43 82,53,28 75, 3, 41, 89
SCKO00 Input/  [Clock input/output for 15 19,30 46,25,38 56,35,48 20, 33, 44,10
Output [CSI00
SI00 Input  [Serial data input to CSI00 |16 20,31 47,26,39 57,36,49 21, 34, 45, 11
SO00 Output |Serial data output from 17 21,32 48,27,40 58,37,50 22, 35, 46, 12
CSI00
SCKO01 Input/  [Clock input/output for 19, 28 40,24 52,30 62,40 50, 25
Output |CSI01
SI01 Input  [Serial data input to CSI01 |18, 29 41,23 53,29 63,39 51, 24
SO01 Output [Serial data output from 20, 30 42,25 54,31 64,41 52, 26
CSI01
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(4/6)
Function 1/0 Function 48-pin 64-pin 80-pin 100-pin 128-pin
Name R5F10CGx/ R5F10CLx/ R5F10CMx/ R5F10TPx/ R5F10DSx
R5F10DGx R5F10DLx R5F10DMx R5F10DPx
RxDO Input  [Serial data input to UARTO _ _ _ _ 21, 34, 45, 11
TxDO Output [Serial data output from _ _ _ _ 22, 35, 46, 12
UARTO
SCK10 Input/  [Clock input/output for CSI10 - - - 98,73 98, 62
Output
S110 Input  [Serial data input to CSI10 - - - 99,72 99, 61
SO10 Output [Serial data output from CSI10 - - - 100,71 100, 60
SCL11 Output |Clock output for simplified I°C |13, 26 38,17 50,21 75,60,26 64, 48, 1
SDA11 Input/  [Serial data 1/O for simplified [14, 25 37,18 49,22 74,59,27 63, 47, 2
Output |I°C
LRxDO Input  [Serial data input to LIN- - 26,7 32,11 42,13 27,116
UARTO
INTPLRO Input  [External interrupt request - 26,7 32,11 42,13 27,116
input for which the valid edge
for LIN-UARTO
LTxDO Output [Serial data output from LIN- - 27,6 33,10 43,12 28, 115
UARTO
LRxD1 Input  [Serial data input to LIN- 16 20 26 99,36 99, 21
UART1
INTPLR1 Input  [External interrupt request 16 20 26 99,36 99, 21
input for which the valid edge
for LIN-UART1
LTxD1 Output [Serial data output from LIN- |15 19 25 100,35 100, 20
UART1
CRxDO Input  [CAN receive data input 0 poNotet 33,7t 41,19Net 51,13 39, 116
CTxDO Output |CAN transmit data output 0 [23"°"** 34,6" 42, 10Nt 52,12 40, 115
CRxD1 Input  [CAN receive data input 1 - - - 96,29N'e? 96, 4
CTxD1 Output |CAN transmit data output 1 - - - 97,28N*? 97, 3
RTC1Hz Output [Realtime clock calibration 37 49,27 64,33 79,30,43 72,28,5
output (1Hz)
SGOA Output |SG output(Amplitude PWM) (31, 39 51,43 68,55 97,83,65 97, 76, 53
SGO/SGOF |Output [SG output (AND with PWM & [32, 38 50,44 67, 56 96,82,66 96, 75, 54
Frequency) / SG output
(Frequency)
SM11 Output |Stepper motor output 11 47 63 80 95 88
SM12 Output |Stepper motor output 12 46 62 79 94 87
SM13 Output |Stepper motor output 13 45 61 78 93 86
SM14 Output |Stepper motor output 14 44 60 77 92 85
ZPD14 Input  [Zero point detection input 14 {44 60 77 92 85
Notes 1. These pins are only for the following products:
e R5F10DGE, R5F10DGD, R5F10DGC (48 pin products)
o R5F10DLE, R5F10DLD (64 pin products)
¢ R5F10DMJ, R5F10DMG, R5F 10DMF, R5F10DME, R5F10DMD (80 pin products)
e R5F10TPJ, R5F10DPG. R5F10DPF, R5F10DPE, R5F10DPL, R5F10DPK,R5F10DPJ (100-pin
products)
2. These pins are only for R5SF10DPL, R5F10DPK,R5F10DPJ.
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(5/6)
Function 1/0 Function 48-pin 64-pin 80-pin 100-pin 128-pin
Name R5F10CGx/ | R5F10CLx/ | R5F10CMx/ | R5F10TPx/ R5F10DSx
R5F10DGx R5F10DLx R5F10DMx R5F10DPx
SM21 Output |Stepper motor output 21 - 57 74 89 82
SM22 Output |Stepper motor output 22 - 56 73 88 81
SM23 Output |Stepper motor output 23 - 55 72 87 80
SM24 Output |Stepper motor output 24 - 54 71 86 79
ZPD24 Input  [Zero point detection input 24 - 54 71 86 79
SM31 Output |Stepper motor output 31 - - 70 85 78
SM32 Output |Stepper motor output 32 - - 69 84 77
SM33 Output |Stepper motor output 33 - - 68 83 76
SM34 Output |Stepper motor output 34 - - 67 82 75
ZPD34 Input  [Zero point detection input 34 - - 67 82 75
SM41 Output |Stepper motor output 41 - - 64 79 72
SM42 Output |Stepper motor output 42 - - 63 78 71
SM43 Output |Stepper motor output 43 - - 62 77 70
SM44 Output |Stepper motor output 44 - - 61 76 69
ZPD44 Input  [Zero point detection input 44 - - 61 76 69
DBDO Input/ |LCD Bus I/F data lines 0 _ _ _ _ 10
Output
DBD1 Input/ [LCD Bus I/F data lines 1 _ _ _ _ 11
Output
DBD2 Input/ |LCD Bus I/F data lines 2 — _ _ _ 12
Output
DBD3 Input/ |LCD Bus I/F data lines 3 _ _ _ _ 13
Output
DBD4 Input/  |LCD Bus I/F data lines 4 _ _ _ _ 14
Output
DBD5 Input/  |LCD Bus I/F data lines 5 _ _ _ _ 15
Output
DBD6 Input/ [LCD Bus I/F data lines 6 — _ _ _ 16
Output
DBD7 Input/ |LCD Bus I/F data lines 7 _ _ _ _ 17
Output
DBWR Output [LCD Bus I/F write strobe _ _ _ _ 18
DBRD Output |LCD Bus I/F read strobe _ _ _ _ 19
STOPST Output [STOP status output _ _ _ _ 101
RESOUT Output |Reset output signal _ _ _ _ 102
PCL Output |Clock output 18 23 24,29 32,39 24,7
INTPO Input  (Interrupt from peripheral 0 — 22 28 38 23
INTP1 Input  |Interrupt from peripheral 1 13 17 21 26 1
INTP2 Input  (Interrupt from peripheral 2 17 21 27 37 22
INTP3 Input  (Interrupt from peripheral 3 14 18 22 27 2
INTP4 Input  (Interrupt from peripheral 4 15 19 25 35 20
INTPS Input  |Interrupt from peripheral 5 7 1 15 18 121
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(6/6)
Function 1/0 Function 48-pin 64-pin 80-pin 100-pin 128-pin
Name R5F10CGx/ | R5F10CLx/ | R5F10CMx/ | R5F10TPx/ R5F10DSx
R5F10DGx R5F10DLx R5F10DMx R5F10DPx
EXCLK Input  [External clock input for main |8 12 16 19 122
system clock
X1 Resonator connection for 9 13 17 20 123
%2 main system clock A 12 16 19 122
XT1 Resonator connection for sub - 10 14 17 120
XT2 clock - 9 13 16 119
RESET Input  [External system reset input |6 8 12 15 118
TOOLRXD Input  [UART reception pin for the - 7 11 13 116
external device connection
used during flash memory
programming
TOOLTxD Output |[UART transmission pin for the - 6 10 12 115
external device connection
used during flash memory
programming
TOOLO Input/  [Data I/O for flash memory 5 5 9 11 114
output |programmer/debugger
REGC Connecting regulator output  [10 14 18 21 124
stabilization capacitance for
internal operation.
Connect to VSS via a
capacitor
(0.47 to 1 pF).
VDD Power supply for P20 to P27, |12 16 20 24 127
P150,
P137, P121 to P124, RESET
EVop, Power supply for 12 16 20 25,33 8, 128
EVbpo, P00 to P07, P10 to P17, P30
EVDD1 to P37,
P50 to P57, P60 to P66, P70
to P75,
P130 to P136 and P140
SMVDD, Power supply for P80 to P87, |43 59 66, 76 81, 91 74, 84
SMVbbo, P90 to P97
SMVbDD1
Vss Ground potential for 11 15 19 22 125
P20-P27, P150, P137, P121
to P124, RESET
EVss, Ground potential for 11 15 19 23, 34 9, 126
EVsso, P00 to P07, P10 to P17, P30
EVss1 to P37,
P50 to P57, P60 to P66, P70
to P75,
P130 to P136 and P140
SMVss, Ground potential for P80 to |42 58 65, 75 80, 90 73, 83
SMVsso, P87,
SMVss1 P90 to P97
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<R> 2.2 Description of Pin Function

Remark The pins mounted depend on the product. See 1.4 Pin Configuration (Top View) and 2.1 Pin Function
List.

2.2.1 P00 to P07 (port 0)

48-pin products: P00 to P01 function as a 2-bit I/O port.

64-pin products: P00 to P05 and POQ7 function as a 7-bit I/O port.
80-pin products: P00 to P07 function as an 8-bit I/0 port.
100-pin products: P00 to P07 function as an 8-bit I/O port.
128-pin products: P00 to P07 function as an 8-bit I/O port.

These pins also function as timer I/O, serial interface data 1/0, and segment signal outputs for the LCD controller/driver.
Input to the PO1 pin can be specified through a normal Schmitt3 input buffer or a Schmitt1 input buffer in 1-bit units,
using port input mode register 0 (PIMO).

The following operation modes can be specified in 1-bit units.

(1) Port mode

48-pin products: P00 to P01 function as a 2-bit I/O port.
64-pin products: P00 to P05 and P07 function as a 7-bit I/0 port.
80-pin products: P00 to P07 function as an 8-bit I/O port.

100-pin products: P00 to P07 function as an 8-bit 1/O port.
128-pin products: P00 to P07 function as an 8-bit I/0 port.

P00 to P07 can be set to input or output port in 1-bit units using port mode register 0 (PMO0). Use of an on-chip pull-up
resistor can be specified by pull-up resistor option register 0 (PUO).

(2) Control mode
P00 to P07 function as timer 1/O, serial interface data I/O, and segment signal outputs for the LCD controller/driver.

(a) TIOO (POO) to TIO7 (P0O7) and TI12 (P02) to TI17 (P07)
These are the external count clock input /capture trigger to 16-bit timer 00 to 07, and 12 to 17.

(b) TOOO (P0O0) to TOO7 (P07) and TO12 (P02) to TO17 (P07)
These are the timer output pins of 16-bit timers 00 to 07, and 12 to 17.

(c) CTxDO (P00)
This is a CAN serial transmit data output pin of aFCANO.

(d) CRxDO (PO1)
This is a CAN serial receive data input pin of aFCANO.

(e) SO00 (P02)
This is a serial data output pin of serial interface CSIO00.

(f) SI00 (PO3)
This is a serial data input pin of serial interface CSI00.
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(g) SCKOO (P04)
This is a serial clock 1/O pin of serial interface CSI00.

(h) SEG14 (P00) to SEG21 (P07)
These are the segment signal output pins for the LCD controller/driver.

(i) TxDO (P02)
This is a serial data output pin of serial interface UARTO.

(i) RxDO (PO3)
This is a serial data input pin of serial interface UARTO.

2.2.2 P10to P17 (portl)

48-pin products: P10 to P14 function as a 5-bit I/O port.

64-pin products: P10 to P15 and P17 function as a 7-bit I/0 port.
80-pin products: P10 to P17 function as an 8-bit I/O port.
100-pin products: P10 to P17 function as an 8-bit I/O port.
128-pin products: P10 to P17 function as an 8-bit I/0 port.

These pins also function as serial interface data I/O, timer I/O, clock I/O, external interrupt request input and segment
signal outputs for the LCD controller/driver.

Input to the P10, P11 and P17 pins can be specified through a normal Schmitt3 input buffer or a Schmitt1 input buffer
in 1-bit units, using port input mode register 1 (PIM1).

The following operation modes can be specified in 1-bit units.

(1) Port mode

48-pin products: P10 to P14 function as a 5-bit I/O port.
64-pin products: P10 to P15 and P17 function as a 7-bit 1/O port.
80-pin products: P10 to P17 function as an 8-bit I/0 port.

100-pin products: P10 to P17 function as an 8-bit I/O port.
128-pin products: P10 to P17 function as an 8-bit I/O port.

P10 to P17 can be set to input or output port in 1-bit units using port mode register 1 (PM1). Use of an on-chip pull-up
resistor can be specified by pull-up resistor option register 1 (PU1).

(2) Control mode
P10 to P17 function as serial interface data I/O, timer 1/O, clock 1/O, external interrupt request input, and segment
signal outputs for the LCD controller/driver.

(@) LTxDO (P15), LTxD1 (P10)
These are the Serial data output from LIN-UART.

(b) LRxDO (P14), LRxD1 (P11)
These are the Serial data input to LIN-UART.

(c) SO00 (P12), SO01 (P13)
These are the serial data output pins of serial interface CSI00 and CSI01.
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(d) SI00 (P11)
This is a serial data input pins of serial interface CSI00.

(e) SCKOO (P10)
This is the serial clock 1/O pin of serial interface CSIO00.

(f) TI10 (P10) to TI17 (P17)
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 10 to 17.

(g) TO10 (P10) to TO17 (P17)
These are the timer output pins of 16-bit timers 10 to 17.

(h) RTC1HZ (P15)
This is a real-time clock correction clock (1 Hz) output pin.

(i) INTPO (P17), INTP2 (P12), INTP4 (P10)
These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both
rising and falling edges) can be specified.

()) INTPLRO (P14), INTPLR1 (P11)
These are the external interrupt request input for which the valid edge for LIN-UARTO and 1.

(k) SEG22 (P16) to SEG25 (P13), SEG28 (P17) and SEG29 (P12) to SEG31(P10)
These are the segment signal output pins for the LCD controller/driver.

() TxDO (P12)
This is a serial data output pin of serial interface UARTO.

(m) RxDO (P11)
This is a serial data input pin of serial interface UARTO.

2.2.3 P20to P27 (port2)

48-pin products: P20 to P23 and P27 function as a 5-bit I/O.
64-pin products: P20 to P23 and P27 function as a 5-bit I/0.
80-pin products: P20 to P27 function as an 8-bit I/O port.
100-pin products: P20 to P27 function as an 8-bit I/0 port
128-pin products: P20 to P27 function as an 8-bit I/O port

These pins also function as A/D converter analog input and reference voltage input.

The following operation modes can be specified in 1-bit units.

(1) Port mode

48-pin products: P20 to P23 and P27 function as a 5-bit I/0.
64-pin products: P20 to P23 and P27 function as a 5-bit I/0.
80-pin products: P20 to P27 function as an 8-bit I/O port.

100-pin products: P20 to P27 function as an 8-bit 1/0 port
128-pin products: P20 to P27 function as an 8-bit 1/0 port

P20 to P27 can be set to input or output port in 1-bit units using port mode register 2 (PM2).
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(2) Control mode
P20 to P27 function as A/D converter analog input and reference voltage input.

(@) ANIO (P20) to ANI7 (P27)
These are the analog input pins (ANIO to ANI7) of A/D converter.
When using these pins as analog input pins, see 11.10 (5) Analog input (ANIn) pins.

(b) AVREFP (P20)
This is a pin that inputs the A/D converter reference potential (+ side).

(c) AVREFM (P21)
This is a pin that inputs the A/D converter reference potential (-side).

2.2.4 P30 to P37 (port3)

48-pin products: P30, P31, P33 function as a 3-bit I/0 port.
64-pin products: P30 to P33 function as a 4-bit I/O port.
80-pin products: P30 to P37 function as an 8-bit I/O port.
100-pin products: P30 to P37 function as an 8-bit I/0 port.
128-pin products: P30 to P37 function as an 8-bit I/0 port.

These pins also function as timer 1/O, serial interface data 1/0, and segment signal outputs for the LCD controller/driver.
Input to the P31 pin can be specified through a normal Schmitt3 input buffer or a Schmitt1 input buffer, using port input
mode register 1 (PIM3).

Output from the P30 and P31 pins can be specified as normal CMOS output or N-ch open-drain output (VDD tolerance)
in 1-bit units, using port output mode register (POM).

The following operation modes can be specified in 1-bit units.

(1) Port mode

48-pin products: P30, P31, P33 function as a 3-bit I/0 port.
64-pin products: P30 to P33 function as a 4-bit I/0 port.
80-pin products: P30 to P37 function as an 8-bit I/0 port.
100-pin products: P30 to P37 function as an 8-bit I/0 port.
128-pin products: P30 to P37 function as an 8-bit I/O port.

P30 to P37 can be set to input or output port in 1-bit units using port mode register 3 (PM3). Use of an on-chip pull-up
resistor can be specified by pull-up resistor option register 3 (PU3).

(2) Control mode
P30 to P37 function as timer 1/O, serial interface data I/O, and segment signal outputs for the LCD controller/driver.

(a) TI20 (P30) to TI27 (P37)
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 20 to 27.

(b) TO20 (P30) to TO27(P37)
These are the timer output pins of 16-bit timers 20 to 27.

(c) SO00 (P32 in 80-pin and 100-pin product)
This is a serial data output pin of serial interface CSI00.

(d) SI00 (P33 in 80-pin and 100-pin product)
This is a serial data input pin of serial interface CSI00.
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(e) SCKOO (P34)
This is the serial clock I/O pin of serial interface CSI00.

(f) SCL11 (P30)
This is a serial clock output pin of serial interface for simplified I°C.

() SDA11 (P31)
This is a serial data I/O pin of serial interface for simplified I°C.

(h) SEGS6 (P30) to SEG13 (P37)
These are the segment signal output pins for the LCD controller/driver.

(i) TxDO (P32)
This is a serial data output pin of serial interface UARTO.

() RxDO (P33)
This is a serial data input pin of serial interface UARTO.

2.2.5 P40 (port4)

P40 to P47 function as an 8-bit I/O port.

These pins also functions as data I/O for a flash memory programmer / debugger, STOP status output, timer 1/O,
segment signal outputs for the LCD controller/driver, LCD Bus I/F write strobe, and LCD Bus I/F read strobe.

When this pin functions as data /O for a flash memory programmer / debugger, this pin is N-ch open-drain output.

(1) Port mode
P40 to P47 function as an I/O port. These ports can be set to input or output port using port mode register 4 (PM4).
Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 4 (PU4).

(2) Control mode
P40 to P47 function as data I/O for a flash memory programmer / debugger, STOP status output, timer 1/0O, segment
signal outputs for the LCD controller/driver, LCD Bus I/F write strobe, and LCD Bus I/F read strobe.
(a) TOOLO (P40)
This is a data I/O pin for a flash memory programmer/debugger.
Be sure to pull up this pin externally when on-chip debugging is enabled (pulling it down is prohibited).

Caution After reset release, the relationships between P40/TOOLO and the operating mode are as follows.

Table 2-6. Relationships Between P40/TOOLO and Operation Mode After Reset Release

P40/TOOLO Operating mode
VDD Normal operation mode
oV Flash memory programming mode

For details, see 29.5 Programming Method.

(b) STOPST (P41)
This is an output pin of STOP status.
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(c) TIO4 (P41), TI10 (P42) TI22 (P43) TI23 (P44)
These are the pin for inputting an external count clock/capture trigger to 16-bit timers 04, 10, 22, 23.

(d) TOO04 (P41), TO10 (P42), TO22 (P43), TO23 (P44)
These are the timer output pins of 16-bit timers 04, 10, 22, 23.

(e) SEG7 (P42), SEG14 (P43), SEG15 (P44), SEG53 (P45), SEG27 (P46), SEG26 (P47)
These are the segment signal output pins for the LCD controller/driver.

(f) DBWR (P46)
This is an output pins for LCD Bus I/F write strobe.

(9) DBRD (P47)
This is an output pins for LCD Bus I/F read strobe.

2.2.6 P50 to P57 (port5)

48-pin products: P54 to P57 function as a 4-bit 1/O port.
64-pin products: P54 to P57 function as a 4-bit 1/0 port.
80-pin products: P54 to P57 function as a 4-bit 1/0 port.
100-pin products: P50 to P57 function as an 8-bit I/O port.
128-pin products: P50 to P57 function as an 8-bit I/0 port.

These pins also function as timer 1/O, serial interface data 1/0, and segment signal outputs for the LCD controller/driver.

Input to the P50 to P52 and P55 to P57 pins can be specified through a normal Schmitt3 input buffer or a Schmitt1
input buffer, using port input mode register 5 (PIM5).

Output from the P50 pin can be specified as normal CMOS output or N-ch open-drain output (VDD tolerance), using
port output mode register (POM).

The following operation modes can be specified in 1-bit units.

(1) Port mode

48-pin products: P54 to P57 function as a 4-bit I/O port.
64-pin products: P54 to P57 function as a 4-bit 1/0 port.
80-pin products: P54 to P57 function as a 4-bit 1/0 port.

100-pin products: P50 to P57 function as an 8-bit I/O port.
128-pin products: P50 to P57 function as an 8-bit 1/O port.

P50 to P57 can be set to input or output port in 1-bit units using port mode register 5 (PM5). Use of an on-chip pull-up
resistor can be specified by pull-up resistor option register 5 (PU5).

(2) Control mode
P50 to P57 function as timer 1/O, serial interface data I/O, and segment signal outputs for the LCD controller / driver.

(&) TIO2 (P50), TIO4 (P51), TI06 (P52) and TI13 (P53) to TI17 (P57)
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 02, 04, 06, and 13 to 17.

(b) TOO02 (P50), TO04 (P51), TO06 (P52) and TO13 (P53) to TO17 (P57)
These are the timer output pins of 16-bit timers 02, 04, 06 and 13 to 17.
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(c) SOO01 (P54), SO10 (P53)
These are the serial data output pins of serial interface CSI01 and CSI10.

(d) Sl01 (P55), SI10 (P52)
These are the serial data input pins of serial interface CSI01 and CSI10.

(e) SCKO1 (P56), SCK10 (P51)
These are the serial clock I/O pins of serial interface CSI01 and CSI10.

(f) SDA11 (P50)
This is a serial data I/O pin of serial interface for simplified I°C.

(9) SEG2 (P54) to SEG5 (P57), SEG49 (P50) to SEG52 (P53)
These are the segment signal output pins for the LCD controller/driver.

2.2.7 P60 to P66 (port6)

48-pin products: P60 and P61 function as a 2-bit I/0 port.

64-pin products: P60 and P61 function as a 2-bit I/O port.

80-pin products: P60, P61, P65, and P66 function as a 4-bit 1/0 port.
100-pin products: P60 to P66 function as a 7-bit 1/0 port.

128-pin products: P60 to P66 function as a 7-bit I/0 port.

These pins also function as serial interface data I/O, timer I/O, real-time clock correction clock output, clock / buzzer
output, and external interrupt request input.

Input to the P61 and P63 pins can be specified through a normal Schmitt3 input buffer or a Schmitt1 input buffer in 1-bit
units, using port input mode register 6 (PIM6).

Output from the P60 and P61 pins can be specified as normal CMOS output or N-ch open-drain output (VDD tolerance)
in 1-bit units, using port output mode register 6 (POM6).

The following operation modes can be specified in 1-bit units.

(1) Port mode

48-pin products: P60 and P61 function as a 2-bit I/0 port.
64-pin products: P60 and P61 function as a 2-bit I/0 port.
80-pin products: P60, P61, P65, and P66 function as a 4-bit I/O port.

100-pin products: P60 to P66 function as a 7-bit 1/0 port.
128-pin products: P60 to P66 function as a 7-bit I/O port.

P60 to P66 can be set to input or output port in 1-bit units using port mode register 6 (PM6). Use of an on-chip pull-up
resistor can be specified by pull-up resistor option register 6 (PUB).

(2) Control mode
P60 to P66 function as serial interface data 1/O, timer 1/O, real-time clock correction clock output, clock / buzzer output,
and external interrupt request input.

(@) TI20 (P60), TI21 (P61), TI24 (P66), TI25 (P65), TI26 (P63) and TI27 (P62)
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 20, 21, and 24 to 27.

(b) TO20 (P60), TO21 (P61), TO24 (P66), TO25 (P65), TO26 (P63) and TO27 (P62)
These are the timer output pins of 16-bit timers 20, 21, and 24 to 27.
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(c) SCL11 (P60)
This is a serial clock output pin of serial interface for simplified I°C.

(d) SDA11 (P61)
This is a serial data I/O pin of serial interface for simplified I°C.

(e) RTC1HZ (P64)
This is a real-time clock correction clock (1 Hz) output pin.

(f) PCL (P66)
This is a clock/buzzer output pin.

() INTP1 (P60) and INTP3 (P61)
These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both
rising and falling edges) can be specified.

2.2.8 P70to P75 (port7)

P70 to P75 function as a 6-bit 1/0 port.

These pins also function as A/D conversion start trigger input, output pins for the sound generator, serial interface data
1/0, timer /O, clock / buzzer output, flash memory programming 1/O, external interrupt request input, and segment signal
outputs for the LCD controller/driver.

Input to the P70 pin can be specified through a normal Schmitt3 input buffer or a Schmitt1 input buffer, using port input
mode register 7 (PIM7).

The following operation modes can be specified in 1-bit units.

(1) Port mode
P70 to P75 function as a 6-bit 1/0 port.

P70 to P75 can be set to input or output port in 1-bit units using port mode register 7 (PM7). Use of an on-chip pull-up
resistor can be specified by pull-up resistor option register 7 (PU7).

(2) Control mode
P70 to P75 function as an I/O port. These pins also function as A/D conversion trigger input, output pins for the sound
generator, serial interface data /0O, timer I/O, clock / buzzer output, flash memory programming 1/O, external interrupt
request input, and segment signal outputs for the LCD controller/driver.

(a) ADTRG (P72)
This is an external input pin for AD conversion start trigger.

(b) SGO (P73)
This is an output pin for the sound generator.

(c) SGOA (P72)
This is an amplitude PWM output pin for the sound generator.

(d) SGOF (P73)
This is a frequency output pin for the sound generator.

RO1UHO0317EJ0110 Rev. 1.10 R NS 54
Mar 23, 2015 ENES



RL78/D1A CHAPTER 2 PIN FUNCTIONS

(e) TIO3 (P70), TI22 (P75), and TI23 (P74)
These are the pins for inputting an external count clock/capture trigger to 16-bit timers03, 22, and 23.

(f) TOO03 (P70), TO22 (P75), and TO23 (P74)
These are the timer output pins of 16-bit timers 03, 22, and 23.

(g) CTxDO (P71)
This is a CAN serial transmit data output pin of aFCANO.

(h) CRxDO (P70)
This is a CAN serial receive data input pin of aFCANO.

(i) SCKO1 (P74)
This is a serial clock 1/O pin of serial interface CSI01.

(i) Slo1 (P75)
This is a serial data input pin of serial interface CSIO1.

(k) LTXDO (P71)
This is a Serial data output from LIN-UART.

() LRxDO (P70)
This is a Serial data input to LIN-UART.

(m) PCL (P75)
This is a clock/buzzer output pin.

(n) TOOLTxD (P71)
This UART serial data output pin for an external device connection is used during flash memory programming.

(0) TOOLRXD (P70)
This UART serial data input pin for an external device connection is used during flash memory programming.

(p) INTPLRO (P70)
This is an external interrupt request input for which the valid edge for LIN-UARTO.

(q) SEGO (P73), SEG1 (P72), SEG26 (P74), and SEG27 (P75)
These are the segment signal output pins for the LCD controller/driver.
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2.2.9 P80 to P87 (port8)

48-pin products: P80 to P83 function as an 4-bit 1/O port.
64-pin products: P80 to P87 function as an 8-bit I/0 port.
80-pin products: P80 to P87 function as an 8-bit I/O port.
100-pin products: P80 to P87 function as an 8-bit I/O port.
128-pin products: P80 to P87 function as an 8-bit 1/0O port.

These pins also function as timer /O, stepper motor controller/driver outputs/inputs, and segment signal outputs for the
LCD controller/driver.

The following operation modes can be specified in 1-bit units.

(1) Port mode

48-pin products: P80 to P83 function as an 4-bit 1/O port.
64-pin products: P80 to P87 function as an 8-bit I/0 port.
80-pin products: P80 to P87 function as an 8-bit I/O port.
100-pin products: P80 to P87 function as an 8-bit I/O port.
128-pin products: P80 to P87 function as an 8-bit 1/0O port.

P80 to P87 can be set to input or output port in 1-bit units using port mode register 8 (PM8). Use of an on-chip pull-up
resistor can be specified by pull-up resistor option register 8 (PU8).

(2) Control mode
P80 to P87 function as timer 1/O, stepper motor controller/driver outputs/inputs, and segment signal outputs for the
LCD controller/driver.

(@) TIO1 (P80), TIO3 (P81), TIO5 (P82), TI07 (P83), TI11 (P84), TI13 (P85), TI15 (P86), and TI17 (P87)
These are the pins for inputting an external count clock/capture trigger to 16-bit timers01, 03, 05, 07, 11, 13, 15,
and 17.

(b) TOO1 (P80), TOO03 (P81), TOOS5 (P82), TOO7 (P83), TO11 (P84), TO13 (P85), TO15 (P86), and TO17 (P87)
These are the timer output pins of 16-bit timers 01, 03, 05, 07, 11, 13, 15, and 17.

(c) SM11 (P80) to SM14 (P83) and SM21 (P84) to SM24 (P87)
These are the output pins for the stepper motor controller/driver.

(d) ZPD14 (P83), ZPD24 (P87)
These are the Zero Point Detection (ZPD) input pins for the stepper motor controller/driver.

(e) SEG32 (P80) to SEG39 (P87)
These are the segment signal output pins for the LCD controller/driver.
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2.2.10 P90 to P97 (port9)

48-pin products: P90 to P94 function as a 5-bit 1/0 port.
64-pin products: P90 to P94 function as a 5-bit I/0 port.
80-pin products: P90 to P97 function as an 8-bit I/O port.
100-pin products: P90 to P97 function as an 8-bit I/O port.
128-pin products: P90 to P97 function as an 8-bit I/0 port.

These pins also function as timer I/O, output pins for the sound generator, stepper motor controller/driver outputs/inputs,
real-time clock correction clock output, and segment signal outputs for the LCD controller/driver.

The following operation modes can be specified in 1-bit units.

(1) Port mode

48-pin products: P90 to P94 function as a 5-bit 1/0 port.
64-pin products: P90 to P94 function as a 5-bit 1/0 port.
80-pin products: P90 to P97 function as an 8-bit I/O port.

100-pin products: P90 to P97 function as an 8-bit I/O port.
128-pin products: P90 to P97 function as an 8-bit I/0 port.

P90 to P97 can be set to input or output port in 1-bit units using port mode register 9 (PM9). Use of an on-chip pull-up
resistor can be specified by pull-up resistor option register 9 (PU9).

(2) Control mode
P90 to P97 function as timer I/O, output pins for the sound generator, stepper motor controller/driver outputs/inputs,
real-time clock correction clock output, and segment signal outputs for the LCD controller/driver.

(@) TIO1 (P94), TI03 (P95), TIO5 (P96), TIO7 (P97), TI21 (P90), TI23 (P91), TI25 (P92), and TI27 (P93)
These are the pins for inputting an external count clock/capture trigger to 16-bit timers01, 03, 05, 07, 21, 23, 25,
and 27.

(b) TOO1 (P94), TOO3 (P95), TOO5 (P96), TOO7 (P97), TO21 (P90), TO23 (P91), TO25 (P92), and TO27 (P93)
These are the timer output pins of 16-bit timers01, 03, 05, 07, 21, 23, 25, and 27.

(c) SGO (P93)
This is the output pin for the sound generator.

(d) SGOA (P92)
This is the amplitude PWM output pin for the sound generator.

(e) SGOF (P93)
This is the frequency output pin for the sound generator.

(fy SM31 (P90) to SM34 (P93) and SM41 (P94) to SM44 (P97) (80-pin and 100-pin product)
These are the output pins for the stepper motor controller/driver.

(g) ZPD34 (P93), ZPD44 (P97) (80-pin and 100-pin product)
These are the Zero Point Detection (ZPD) input pins for the stepper motor controller/driver.

(h) RTC1HZ (P94)
This is a real-time clock correction clock (1 Hz) output pin.
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(i) SEGA40 (P90) to SEG47 (P97)
These are the segment signal output pins for the LCD controller/driver.

2.2.11 P100 to P107 (port10)

48-pin products: Not provided
64-pin products: Not provided
80-pin products: Not provided

100-pin products: Not provided
128-pin products: P100 to P107 function as an 8-bit I/O port.

These pins also function as timer I/O, and segment signal outputs for the LCD controller/driver.

The following operation modes can be specified in 1-bit units.

(1) Port mode
P100 to P107 function as an 8-bit I/O port.

P100 to P107 can be set to input or output port in 1-bit units using port mode register 10 (PM10). Use of an on-chip

pull-up resistor can be specified by pull-up resistor option register 9 (PU10).

(2) Control mode
P100 to P107 function as timer I/O, and segment signal outputs for the LCD controller/driver.

(@) TI24 (P100) to TI27 (P103) , and TIO1 (P104), TI02 (P105), TIO5 (P106), and TI06 (P107)

These are the pins for inputting an external count clock/capture trigger to 16-bit timers 24 to 27, and 01, 02, 05,

06.

(b) TO24 (P100) to TO27 (P103) , and TOO1 (P104), TO02 (P105), TOO5 (P106), and TO06 (P107)
These are the timer output pins of 16-bit timers 24 to 27, and 01, 02, 05, 06.

(c) SEGS36 (P100) to SEG39 (P103), and SEG44 (P104) to SEG47 (P107)
These are the segment signal output pins for the LCD controller/driver.
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2.2.12 P110 to P117 (port 11)

48-pin products: Not provided
64-pin products: Not provided
80-pin products: Not provided
100-pin products: Not provided
128-pin products: P110 to P117 function as an 8-bit I/O port.

These pins also function as LCD Bus I/F data lines 1/O, timer I/O, serial interface data I/O, and segment signal outputs
for the LCD controller/driver.

Input can be specified through a normal Schmitt3 input buffer or a Schmitt1 input buffer in 1-bit units, using port input
mode register 0 (PIMO).

The following operation modes can be specified in 1-bit units.

(1) Port mode
P110 to P117 function as an 8-bit I/O port.
P110 to P117 can be set to input or output port in 1-bit units using port mode register 0 (PM11). Use of an on-chip
pull-up resistor can be specified by pull-up resistor option register 0 (PU11).

(2) Control mode
P00 to P07 function as LCD Bus I/F data lines I/O, timer I/O, serial interface data I/O, and segment signal outputs for
the LCD controller/driver.

@)

(b)

(b)

(€)

(d)

(e)

®)

C)]

(h)

DBDO (P110) to DBD7 (P117)
These are the 1/0O pin of LCD Bus I/F data lines 0 to 7.

TIOO (P110), TIO2 (P111), TI04 (P112), TI06 (P113), TI07 (P114), TI110 (P115), TI112 (P116), and TI20 (P117)
These are the external count clock input /capture trigger to 16-bit timer 00, 02, 04, 07, 10, 12, 20.

TOO00 (P110), TO02 (P111), TO04 (P112), TO06 (P113), TOO7 (P114), TO10 (P115), TO12 (P116), and TO20
(P117)
These are the timer output pins of 16-bit timers 00, 02, 04, 07, 10, 12, 20.

S000 (P112)
This is a serial data output pin of serial interface CSI00.

SI00 (P111)
This is a serial data input pin of serial interface CSIO00.

SCKO00 (P110)
This is a serial clock 1/O pin of serial interface CSI00.

SEG28 (P117) to SEG35 (P110)
These are the segment signal output pins for the LCD controller/driver.

TxDO (P112)
This is a serial data output pin of serial interface UARTO.

RxDO (P111)
This is a serial data input pin of serial interface UARTO.
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2.2.13 P121to P127 (port12)

48-pin products: P121 to P122 function as a 2-bit Input port.
64-pin products: P121 to P124 function as a 4-bit Input port.
80-pin products: P121 to P124 function as a 4-bit Input port.
100-pin products: P121 to P124 function as a 4-bit Input port.
128-pin products: P121 to P124 function as a 4-bit Input port, P125 to P127 function as a 3-bit I/O port.

These pins also function as external clock input for main system clock, external clock input for subsystem clock, timer
1/0, and segment signal outputs for the LCD controller/driver.
The following operation modes can be specified in 1-bit units.

(1) Port mode

48-pin products: P121 to P122 function as a 2-bit Input port.
64-pin products: P121 to P124 function as a 4-bit Input port.
80-pin products: P121 to P124 function as a 4-bit Input port.
100-pin products: P121 to P124 function as a 4-bit Input port.
128-pin products: P121 to P124 function as a 4-bit Input port, P125 to P127 function as a 3-bit I/O port.

(2) Control mode
P121 to P127 function as external clock input for main system clock, external clock input for subsystem clock, timer
1/0, and segment signal outputs for the LCD controller/driver.

(@) X1 (P121), X2 (P122)
These are the pins for connecting a resonator for main system clock.

(b) EXCLK (P122)
This is an external clock input pin for main system clock.

(c) XT1 (P123), XT2 (P124)
These are the pins for connecting a resonator for subsystem clock.

(d) TI12 (P125), TI14 (P126), and TI16 (P127)
These are the external count clock input /capture trigger to 16-bit timer 12, 14, 16.

(e) TO12 (P125), TO14 (P126), and TO16 (P127)
These are the timer output pins of 16-bit timers 12, 14, 16.

(f) SEG23 (P127) to SEG25 (P125)
These are the segment signal output pins for the LCD controller/driver.
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2.2.14 P130 to P137 (port13)

48-pin products:
64-pin products:
80-pin products:
100-pin products:

128-pin products:

P137 functions as a 1-bit Input port.

P137 functions as a 1-bit Input port.

P137 functions as a 1-bit Input port.

P130 functions as a 1-bit Output port, P131 to P136 function as a 6-bit /O port, and P137
functions as a 1-bit Input port.

P130 functions as a 1-bit Output port, P131 to P136 function as a 6-bit I/O port, and P137
functions as a 1-bit Input port.

These pins also function as timer I/O, output pins for the sound generator, serial interface data 1/0 ,and segment signal

outputs for the LCD controller/driver.

Input to the P135 pin can be specified through a normal Schmitt3 input buffer or a Schmitt1 input buffer, using port

input mode register 13 (PIM13).
Output from the P136 pin can be specified as normal CMOS output or N-ch open-drain output (VDD tolerance), using
port output mode register (POM).

The following operation modes can be specified in 1-bit units.

(1) Port mode
48-pin products:
64-pin products:
80-pin products:
100-pin products:

128-pin products:

P137 functions as a 1-bit Input port.

P137 functions as a 1-bit Input port.

P137 functions as a 1-bit Input port.

P130 functions as a 1-bit Output port, P131 to P136 function as a 6-bit I/O port, and P137
functions as a 1-bit Input port.

P130 functions as a 1-bit Output port, P131 to P136 function as a 6-bit /O port, and P137
functions as a 1-bit Input port.

P131 to P136 can be set to input or output port, in 1-bit units using port mode register 13 (PM13). Use of an on-chip
pull-up resistor can be specified by pull-up resistor option register 13 (PU13).

(2) Control mode

P131 to P137 function as timer I/O, output pins for the sound generator, serial interface data 1/0, external interrupt

request input, and segment signal outputs for the LCD controller/driver.

(a) RESOUT (P130)

This is the reset output signal pin.

(b) TIOO (P136), TI20 (P132), TI21 (P131), TI22 (P133), TI24 (P134), and TI26 (P135)
These are the pins for inputting an external count clock/capture trigger to 16-bit timers00, 20, 21, 22, 24, and 26.

(c) TOOO0 (P136), TO20 (P132), TO21 (P131), TO22 (P133), TO24 (P134), and TO26 (P135)
These are the timer output pins of 16-bit timers00, 20, 21, 22, 24, and 26.

(d) SGO (P135)

This is the output pin for the sound generator.

(e) SGOA (P134)

This is the amplitude PWM output pin for the sound generator.
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(f) SGOF (P135)
This is the frequency output pin for the sound generator.

(g) SO10 (P131)
This is a serial data output pin of serial interface CSI10.

(h) SI10 (P132)
This is a serial data input pin of serial interface CSI10.

(i) SCK10 (P133)
This is a serial clock 1/0O pin of serial interface CSI10.

(i) LTxD1 (P131)
This is a Serial data output from LIN-UART.

(k) LRxDO (P132)
This is a Serial data input to LIN-UART.

() SCL11 (P136)
This is a serial clock output pin of serial interface for simplified I°C.

(m

~

CTxD1 (P134) (R5F10DPJXFB and R5F10DSJXFB only)
This is a CAN serial transmit data output pin of aFCAN1.

(n) CRxD1 (P135) (R5F10DPJxFB and R5F10DSJxFB only)
This is a CAN serial receive data input pin of aFCAN1.

(0) INTP5 (P137)
This is an external interrupt request input pin for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified.

(p) INTPLR1 (P132)
This is an external interrupt request input for which the valid edge for LIN-UART1.

(q) SEG48 (P136)
This is a segment signal output pin for the LCD controller/driver.
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2.2.15 P140 (port14)

48-pin products: Not provided
64-pin products: Not provided
80-pin products: Not provided
100-pin products: P140 functions as a 1-bit I/O port.
128-pin products: P140 functions as a 1-bit I/0 port.

This pin also functions as timer 1/O.

(1) Port mode
P140 functions as a 1-bit I/0 port.

P140 can be set to input or output port, using port mode register 14 (PM14). Use of an on-chip pull-up resistor can be
specified by pull-up resistor option register 14 (PU14).

(2) Control mode
P140 functions as a 1-bit I/0 port.

(&) TI11 (P140)

This is a pin for inputting an external count clock/capture trigger to 16-bit timers11.
(b) TO11 (P140)

This is a timer output pin of 16-bit timers11.

2.2.16 P150to P152 (portl5)

48-pin products: Not provided
64-pin products: Not provided
80-pin products: Not provided

100-pin products: P150 functions as a 1-bit 1/0 port.
128-pin products: P150 to P152 functions as a 3-bit I/O port.

This pin also functions as A/D converter analog input.

(1) Port mode
100-pin products: P150 functions as a 1-bit I/0 port.
128-pin products: P150 to P152 functions as a 3-bit I/O port.

P150 to P152 can be set to input or output port, using port mode register 15 (PM15).

(2) Control mode
P150 to P152 function as A/D converter analog inputs.

(@) ANI8 (P150) to ANI10 (P152)
These are the analog input pins of A/D converter.

2.2.17 COMO to COM3
These are the common signal output pins for the LCD controller/driver.

RO1UHO0317EJ0110 Rev. 1.10 R NS 63
Mar 23, 2015 ENES



RL78/D1A CHAPTER 2 PIN FUNCTIONS

2.2.18 Vbbb, EVbpp0, EVDD1, SMVDDO, SMVDD1, Vss, EVsso, EVss1, SMVsso, SMVss1

@

@

©)

4

Vob, EVop, EVbpo, EVbD1

When using the 48-pin products, Vop is the positive power supply pin for P20 to P23, P27, P121 to P122, P137,
RESET. When using the 64-pin products, Voo is the positive power supply pin for P20 to P23, P27, P121 to P124,
P137, RESET When using the 80-pin products, Voo is the positive power supply pin for P20 to P27, P121 to P124,
P137, RESET. When using the 100-pin products, Vop is the positive power supply pin for P20 to P27, P121 to P124,
P137, P150, RESET.

EVob, EVboo, EVpp1 are the positive power supply pins for the other than Vop, SMVob, SMVbpo, SMVbb1.

SMVbbp, SMVbbo, SMVbb1

When using the 48-pin products, SMVop is the positive power supply pin for P80 to P83, P90 to P94. When using the
64-pin products, SMVop is the positive power supply pin for P80 to P87, P90 to P94. When using the 80-pin, 100-pin
products, SMVbbo, SMVbp1 are the positive power supply pins for P80 to P87, P90 to P97.

Vss, EVss, EVsso, EVss1

When using the 48-pin products, Vss is the ground potential pin for P20 to P23, P27, P121 to P122, P137, RESET.
When using the 64-pin products, Vss is the ground potential pin for P20 to P23, P27, P121 to P124, P137, RESET.
When using the 80-pin products, Vss is the ground potential pin for P20 to P27, P121 to P124, P137, RESET. When
using the 100-pin products, Vss is the ground potential pin for P20 to P27, P121 to P124, P137, P150, RESET.

EVss, EVsso, EMVss1 are the ground potential pins for the other than Vss, SMVss, SMVsso, SMVss1.

SMVss, SMVsso, SMVss1

When using the 48-pin products, SMVss is the ground potential pin for P80 to P83, P90 to P94. When using the 64-
pin products, SMVss is the ground potential pin for P80 to P87, P90 to P94. When using the 80-pin, 100-pin products,
SMVsso, SMVss1 are the ground potential pins for P80 to P87, P90 to P97.

2.2.19 RESET

This is the active-low system reset input pin.
When the external reset pin is not used, connect this pin directly or via a resistor to Vop.
When the external reset pin is used, design the circuit based on Vop.

2.2.20 REGC

This is the pin for connecting regulator output stabilization capacitance for internal operation. Connect this pin to Vss via

a capacitor (0.47 to 1 pF).

Also, use a capacitor with good characteristics, since it is used to stabilize internal voltage.

REGC

Vss

Caution Keep the wiring length as short as possible for the broken-line part in the above figure.
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2.3 Pin I/O Circuits and Recommended Connection of Unused Pins
Table 2-7 shows the types of pin I/O circuits and the recommended connections of unused pins.

Table 2-7. Connection of Unused Pins (1/15)
(a) R5F10CGBxFB, R5F10CGCxFB, R5F10CGDxFB, R5F10DGCxFB, R5F10DGDxFB, R5F10DGEXFB (1/2)

Pin Name 1/O Circuit Type 1/0 Recommended Connection of Unused Pins
POO0/TI00/TO00/CTXDO/SEG14 17-W I/0 Input: Independently connect to EVss via a resistor.
P01/T101/TO01/CRxD0O/SEG15 17-AD Output: Leave open.
P10/LTxD1/SCK00/TI10/TO10/ 17-AD
INTP4/SEG31
P11/LRxD1/INTPLR1/SI00/T111/TO11/

SEG30
P12/SO00/TI12/TO12/INTP2/SEG29 17-W
P13/SO01/TI113/TO13/SEG25
P14/T114/TO14/LRxDO/INTPLRO/SEG24
P20/AVREFP/ANIO 11-AA Input: Independently connect to VDD or Vss via a resistor.
P21/AVREFM/ANI1 Output: Leave open.
P22/ANI2, P23/ANI3, P27/ANI7 11-Z
P30/TI120/TO20/SCL11/SEG6 17-W Input: Independently connect to EVss via a resistor.
P31/T121/TO21/SDA11/SEG7 17-AD Output: Leave open.
P33/T123/TO23/SI00/SEG9 17-W
P40/TOOLO 5-AHN* Input: Independently connect to EVDD or leave open.
Output: Leave open.
P54/TI14/TO14/SO01/SEG2 17-W Input: Independently connect to EVss via a resistor.
P55/T115/TO15/SI01/SEG3 17-AD Output: Leave open.
P56/T116/TO16/SCK01/SEG4
P57/TI17/TO17 /SEG5
P60/SCL11/TI120/TO20/INTP1 5-AH Input: Independently connect to EVDD or EVss via a
P61/SDA11/TI21/TO21/INTP3 5-BA resistor.
Output: Leave open.
P72/ADTRG/SGOA/SEG1 17-W Input: Independently connect to EVss via a resistor.
P73/SGO/SGOF/SEGO Output: Leave open.
P74/SCKO01/TI123/TO23/SEG26
P75/PCL/SI01/T122/TO22/SEG27
P80/SM11/T101/TO01/SEG32 17-W Input: Independently connect to SMVss via a resistor.
P81/SM12/T103/TO03/SEG33 Output: Leave open.
P82/SM13/TI05/TO05/SEG34
P83/SM14/ZPD14/T107/TO07/SEG35 17-AE
P90/SM31/TI21/TO21/SEG40 17-W
P91/SM32/TI23/TO23/SEG41
P92/SM33/TI25/TO25/SGOA/SEG42
P93/SM34/ZPD34/TI127/TO27/SGO 17-AE
/SGOF/SEG43
P94/SM41/T101/TO01/RTC1HZ/SEG44 | 17-W
P121/X1 37-C Input Independently connect to VbD or Vss via a resistor.
P122/X2/EXCLK
P137/INTP5 2-H
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Table 2-7. Connection of Unused Pins (2/15)
(a) R5F10CGBxFB, R5F10CGCxFB, R5F10CGDxFB, R5F10DGCxFB, R5F10DGDxFB, R5F10DGEXFB (2/2)

Pin Name I/O Circuit Type /0 Recommended Connection of Unused Pins
COMO to COM3 18-G Output | Leave open
RESET 2 Input Connect directly or via a resistor to Vbp.
REGC - - Connect to VSS via capacitor (0.47 to 1 yF).

Note Input NAND is Schmitt1. In only OCD mode, NOD can be selected
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Table 2-7. Connection of Unused Pins (3/15)
(b) R5F10CLDxFB, R5F10DLDxFB, R5F10DLEXFB (1/2)

Pin Name I/0 Circuit Type 110 Recommended Connection of Unused Pins
POO0/TI00/TO00/CTXDO/SEG14 17-W 1/0 Input: Independently connect to EVss via a resistor.
P01/T101/TO01/CRxD0O/SEG15 17-AD Output: Leave open.
P02/SO00/TI02/TO02/TI12/TO12/SEG16 17-W
P03/SI00/TI03/TO03/TI13/TO13/SEG17
P04/SCKO00/TI104/TO04/T114/TO14/SEG18
P0O5/TI05/TO05/TI15/TO15/SEG19
P0O7/TI07/TO07/TI17/TO17/SEG21
P10/LTxD1/SCKOO0/TI10/TO10/INTP4/ 17-AD
SEG31
P11/LRxD1/INTPLR1/SI00/T111/TO11/

SEG30

P12/SO00/T112/TO12/INTP2/SEG29 17-W

P13/SO01/TI113/TO13/SEG25

P14/T114/TO14/LRxDO/INTPLRO/

SEG24

P15/T115/TO15/LTxDO/RTC1HZ/SEG23

P17/TI17/TO17/INTPO/SEG28 17-AD

P20/AVREFP/ANIO 11-AA Input: Independently connect to VbD or Vss via a

P21/AVREFM/ANI1 resistor.

P22/ANI2, P23/ANI3, P27/ANI7 112 Output: Leave open.

P30/TI120/TO20/SCL11/SEG6 17-W Input: Independently connect to EVss via a resistor.

P31/T121/TO21/SDA11/SEG7 17-AD Output: Leave open.

P32/T122/TO22/SEG8 17-W

P33/TI123/TO23/SEG9

P40/TOOLO 5-AHMN® Input: Independently connect to EVbD or leave open.
Output: Leave open.

P54/T114/TO14/SO01/SEG2 17-W Input: Independently connect to EVss via a resistor.

P55/TI15/TO15/SI01/SEG3 17-AD Output: Leave open.

P56/T116/TO16/SCK01/SEG4

P57/TI17/TO17/ SEG5

P60/SCL11/T120/TO20/INTP1 5-AH Input: Independently connect to EVDD or EVss via a

P61/SDA11/TI21/TO21/INTP3 5-BA resistor.

Output: Leave open.

Note Input NAND is Schmitt1. In only OCD mode, NOD can be selected
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Table 2-7. Connection of Unused Pins (4/15)
(b) R5F10CLDxFB, R5F10DLDxFB, R5F10DLEXFB (2/2)

Pin Name

1/0 Circuit Type

1/10

Recommended Connection of Unused Pins

P70/CRxDO/LRxDO/INTPLRO/TI03/
TOO03/TOOLRXD

5-BA

P71/CTxDO/LTxDO/TOOLTXD

5-AH

P72/ADTRG/SGOA/SEG1

P73/SGO/SGOF/SEGO

P74/SCKO01/TI123/TO23/SEG26

P75/PCL/SI01/T122/TO22/SEG27

17-wW

P80/SM11/T101/TO01/SEG32

P81/SM12/TI03/TO03/SEG33

P82/SM13/T105/TO05/SEG34

17-wW

P83/SM14/ZPD14/T107/TO07/SEG35

17-AE

P84/SM21/T111/TO11/SEG36

P85/SM22/TI13/TO13/SEG37

P86/SM23/TI15/TO15/SEG38

17-W

P87/SM24/ZPD24/TI17/TO17/SEG39

17-AE

P90/TI21/TO21/SEG40

P91/TI123/TO23/SEG41

P92/TI25/TO25/SGOA/SEG42

P93/TI27/TO27/SGO/SGOF/SEG43

P94/TI01/TO01/RTC1HZ/SEG44

17-wW

110

Input: Independently connect to EVDD or EVss via a resistor.

Output: Leave open.

Input: Independently connect to EVss via a resistor.

Output: Leave open.

Input: Independently connect to SMVss via a resistor.

Output: Leave open.

P121/X1

P122/X2/EXCLK

P123/XT1

P124/XT2

37-C

P137/INTP5

2-H

Input

Independently connect to VoD or Vss via a resistor.

COMO to COM3

18-G

Output

Leave open

RESET

Input

Connect directly or via a resistor to Vbp.

REGC

Connect to Vss via capacitor (0.47 to 1 pF).
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Table 2-7. Connection of Unused Pins (5/15)

(c) R5F10CMDxFB, R5F10CMEXFB, R5F10DMDxFB, R5F10DMEXFB, R5SF10DMFXFB, R5F10DMGXFB,
R5F10DMJXFB (1/2)

Pin Name

1/O Circuit Type

110

Recommended Connection of Unused Pins

P00/TI00/TO00/CTxDO/SEG14

17-W

P01/TI01/TO01/CRxD0O/SEG15

17-AD

P02/SO00/TI02/TO02/TI12/TO12/
SEG16

P03/SI00/TI03/TO03/TI13/TO13/SEG17

P04/SCKO00/TI04/TO04/TI14/TO14/
SEG18

P05 /TI05/TO05/TI15/TO15/
SEG19

P06/TI06/TO06/TI16/TO16/SEG20

PO7/TI07/TO07/TI17/TO17/SEG21

17-W

P10/LTxD1/SCKOO/TI10/TO10/INTP4/
SEG31

P11/LRxD1/INTPLR1/SI00/TI11/TO11/
SEG30

17-AD

P12/SO00/TI12/TO12/INTP2/SEG29

P13/SO01/TI13/TO13/SEG25

P14/T114/TO14/LRxDO/INTPLRO/
SEG24

P15/TI15/TO15/LTxDO/RTC1HZ/SEG23

P16/TI16/TO16/SEG22

17-W

P17/ TI17/TO17/INTPO/SEG28

17-AD

P20/AVREFP/ANIO

P21/AVREFM/ANI1

11-AA

P22/ANI2 to P27/ANI7

11-Z2

P30/T120/TO20/SCL11/SEG6

17-W

P31/T121/TO21/SDA11/SEG7

17-AD

P32/T122/T022/SO00/SEG8

P33/T123/TO23/SI00/SEG9

P34/T124/T0O24/SCKO0/SEG10

P35/T125/TO25/SEG11

P36/TI126/TO26/SEG12

P37/TI27/TO27/SEG13

17-W

P40/TOOLO

5-AH Note

P54/T114/TO14/SO01/SEG2

17-W

P55/T115/TO15/SI01/SEG3

P56/T116/TO16/SCK01/SEG4

P57/TI17/TO17/SEGS

17-AD

P60/SCL11/T120/TO20/INTP1

5-AH

P61/SDA11/TI121/TO21/INTP3

5-BA

P65/T125/TO25

P66/T124/TO24/PCL

5-AH

110

Input: Independently connect to EVss via a resistor.

Output: Leave open.

Input: Independently connect to VbD or Vss via a resistor.

Output: Leave open.

Input: Independently connect to EVss via a resistor.

Output: Leave open.

Input: Independently connect to EVDD or leave open.

Output: Leave open.

Input: Independently connect to EVss via a resistor.

Output: Leave open.

Input: Independently connect to EVDD or EVss via a

resistor.

Output: Leave open.

Note Input NAND is Schmitt1. In only OCD mode, NOD can be selected

R0O1UHO0317EJ0110 Rev. 1.10
Mar 23, 2015

RENESAS

69



RL78/D1A

CHAPTER 2 PIN FUNCTIONS

Table 2-7. Connection of Unused Pins (6/15)
(c) R5F10CMDxFB, R5F10CMEXxFB, R5F10DMDxFB, R5F10DMEXxFB, R5F10DMFxFB, R5F10DMGxFB,
R5F10DMJXFB (2/2)

Pin Name

1/0O Circuit Type

110

Recommended Connection of Unused Pins

P70/CRxDO/LRxDO/INTPLRO/TI03/
TOO03/TOOLRXD

5-BA

P71/CTxDO/LTxDO/TOOLTXD

5-AH

P72/ADTRG/SGOA/SEG1

P73/SGO/SGOF/SEGO

P74/SCKO01/TI23/TO23/SEG26

P75/PCL/SI01/TI22/TO22/SEG27

17-wW

P80/SM11/TI01/TO01/SEG32

P81/SM12/TI03/TO03/SEG33

P82/SM13/TI105/TO05/SEG34

17-W

P83/SM14/ZPD14/T107/TO07/SEG35

17-AE

P84/SM21/TI11/TO11/SEG36

P85/SM22/TI13/TO13/SEG37

P86/SM23/TI15/TO15/SEG38

17-wW

P87/SM24/ZPD24/TI17/TO17/SEG39

17-AE

P90/SM31/T121/TO21/SEG40

P91/SM32/TI23/TO23/SEG41

P92/SM33/T125/TO25/SGOA/SEG42

17-wW

P93/SM34/ZPD34/TI127/TO27/
SGO/SGOF/SEG43

17-AE

P94/SM41/T101/TO01/RTC1HZ/
SEG44

P95/SM42/TI103/TO03/SEG45

P96/SM43/T105/TO05/SEG46

17-W

P97/SM44/ZPDA44/T107/TO07/SEG47

17- AE

110

Input: Independently connect to EVDD or EVSss via a resistor.

Output: Leave open.

Input: Independently connect to EVss via a resistor.

Output: Leave open.

Input: Independently connect to SMVss via a resistor.

Output: Leave open.

Input: Independently connect to SMVss via a resistor.

Output: Leave open.

P121/X1

P122/X2/EXCLK

P123/XT1

P124/XT2

37-C

P137/INTP5

2-H

Input

Independently connect to VoD or Vss via a resistor.

COMO to COM3

18-G

Output

Leave open

RESET

Input

Connect directly or via a resistor to Vbp.

REGC

Connect to Vss via capacitor (0.47 to 1 yF).
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Table 2-7. Connection of Unused Pins (7/15)
(d) R5F10DPEXFB, R5F10DPFxFB, R5F10DPGxFB, R5F10TPJXFB (1/3)

Pin Name 1/O Circuit Type 1/0 Recommended Connection of Unused Pins

POO0/TI00/TO00/CTxDO/SEG14 17-W I/0 Input: Independently connect to EVss via a resistor.

P01/T101/TO01/CRxD0O/SEG15 17-AD Output: Leave open.

P02/SO00/TI02/TO02/TI12/TO12/ 17-W
SEG16

P03/SI00/TI03/TO03/TI13/TO13/
SEG17

P04/SCKO00/T104/TO04/T114/TO14/
SEG18

PO5/TI05/TO05/TI15/TO15/
SEG19

P06/TI06/TO06/TI16/TO16/SEG20

PO7/TI07/TO07/TI17/TO17/SEG21

P10/LTxD1/SCK00/TI10/TO10/ 17-AD
INTP4/SEG31
P11/LRxD1/INTPLR1/SI00/TI11/TO11/

SEG30

P12/SO00/TI12/TO12/INTP2/SEG29 17-W

P13/SO01/TI13/TO13/SEG25

P14/T114/TO14/LRxDO/INTPLRO/
SEG24

P15/TI15/TO15/LTxDO/RTC1HZ/SEG23

P16/T116/TO16/SEG22

P17/TI17/TO17/INTPO/SEG28 17-AD

P20/AVREFP/ANIO 11-AA Input: Independently connect to VDD or Vss via a resistor.
P21/AVREFM/ANIA Output: Leave open.

P22/ANI2 to P27/ANI7 11-Z

P30/TI120/TO20/SCL11/SEG6 17-W Input: Independently connect to EVss via a resistor.
P31/TI121/TO21/SDA11/SEG7 17-AD Output: Leave open.

P32/T122/T0O22/SO00/SEG8 17-W

P33/T123/TO23/SI00/SEG9

P34/T124/TO24/SCKO0/SEG10

P35/TI125/TO25/SEG11

P36/TI26/TO26/SEG12

P37/TI27/TO27/SEG13

P40/TOOLO 5-AHN® Input: Independently connect to EVDD or leave open.

Output: Leave open.

P50/T102/TO02/SDA11/SEG49 17- AD Input: Independently connect to EVss via a resistor.

P51/T104/TO04/SCK10/SEG50 Output: Leave open.

P52/T106/TO06/SI10/SEG51

P53/T113/TO13/SO10/SEG52 17-W

P54/T114/TO14/SO01/SEG2

P55/T115/TO15/S101/SEG3 17-AD

P56/T116/TO16/SCK01/SEG4

P57/TI17/TO17/SEGS

Note Input NAND is Schmitt1. In only OCD mode, NOD can be selected
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CHAPTER 2 PIN FUNCTIONS

Table 2-7. Connection of Unused Pins (8/15)
(d) R5F10DPEXFB, R5F10DPFxFB, R5F10DPGxFB, R5F10TPJXFB (2/3)

Pin Name 1/0 Circuit Type 1/0 Recommended Connection of Unused Pins
P60/SCL11/TI120/TO20/INTP1 5-AH 1/0 Input: Independently connect to EVDD or EVss via a
P61/SDA11/TI21/TO21/INTP3 5-BA resistor.

P62/TI27/TO27 5-AH Output: Leave open.

P63/TI126/TO26 5-BA

P64/RTC1HZ/TI11/TO11 5-AH

P65/TI125/TO25

P66/T124/TO24/PCL

P70/CRxD0/LRxDO/INTPLRO/TI03/TO03/ 5-BA Input: Independently connect to EVDD or EVss via a

TOOLRXD resistor.

P71/CTxDO/LTxDO/TOOLTXD 5-AH Output: Leave open.

P72/ADTRG/SGOA/SEG1 17-W Input: Independently connect to EVss via a resistor.

P73/SGO/SGOF/SEGO Output: Leave open.

P74/SCKO01/TI23/TO23/SEG26

P75/PCL/SI01/T122/TO22/SEG27

P80/SM11/TI01/TO01/SEG32 17-W(2) Input: Independently connect to SMVss via a resistor.

P81/SM12/TI03/TO03/SEG33 Output: Leave open.

P82/SM13/T105/TO05/SEG34

P83/SM14/ZPD14/T107/TO07/SEG35 17-AE

P84/SM21/T111/TO11/SEG36 17-W

P85/SM22/TI113/TO13/SEG37

P86/SM23/T115/TO15/SEG38

P87/SM24/ZPD24/TI17/TO17/SEG39 17-AE

P90/SM31/T121/TO21/SEG40 17-W Input: Independently connect to SMVss via a resistor.

P91/SM32/T123/TO23/SEG41 Output: Leave open.

P92/SM33/T125/TO25/SGOA/SEG42

P93/SM34/ZPD34/T127/TO27/SGO/SGOF/ | 17-AE

SEG43

P94/SM41/T101/TO01/RTC1HZ/SEG44 17-W

P95/SM42/T103/TO03/SEG45

P96/SM43/T105/TO05/SEG46

P97/SM44/ZPD44/T107/TO07/SEG47 17-AE

P121/X1 37-C Input Independently connect to VbD or Vss via a resistor.

P122/X2/EXCLK

P123/XT1

P124/XT2

P130 3-C Output | Leave open.

P131/SO10/LTxD1/T121/TO21 5-AH 1/0 Input: Independently connect to EVDD or EVss via a

P132/SI110/LRxD1/INTPLR1/TI120/TO20 resistor.

P133/SCK10/TI22/TO22 Output: Leave open.

P134/SGOA/TI24/TO24

P135/SGO/SGOF/TI26/TO26 5-BA

P136/T100/TO00/SCL11/SEG48 17-W Input: Independently connect to EVss via a resistor.
Output: Leave open.

P137/INTP5 2-H Input Independently connect to VDD or Vss via a resistor.
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RL78/D1A CHAPTER 2 PIN FUNCTIONS
Table 2-7. Connection of Unused Pins (9/15)
(d) R5F10DPEXFB, R5F10DPFxFB, R5F10DPGxFB, R5F10TPJXFB (3/3)
Pin Name I/O Circuit Type I/0 Recommended Connection of Unused Pins
P140/TI11/TO11 5-AH 1/0 Input: Independently connect to EVDD or EVss via a resistor.
Output: Leave open.
P150/ANI8 11-Z Independently connect to VDD or Vss via a resistor.
COMO to COM3 18-G Output | Leave open
RESET 2 Input Connect directly or via a resistor to Vbb.
REGC - - Connect to Vss via capacitor (0.47 to 1 uF).
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CHAPTER 2 PIN FUNCTIONS

Table 2-7. Connection of Unused Pins (10/15)
(e) R5F10DPJxFB (1/3)

Pin Name

1/0O Circuit Type

110

Recommended Connection of Unused Pins

P00/TI00/TO00/CTxDO/SEG14

17-W

P01/T101/TO01/CRxD0/SEG15

17-AD

P02/SO00/TI02/TO02/TI12/TO12/SEG16

P03/SI00/TI03/TO03/TI13/TO13/SEG17

P04/SCKO0/TI04/TO04/TI14/TO14/
SEG18

PO5/TI05/TO05/TI15/TO15/
SEG19

P06/TI06/TO06/TI16/TO16/SEG20

PO7/TI07/TO07/TIM7/TO17/SEG21

17-W

P10/LTxD1/SCKOO/TI10/TO10/INTP4/
SEG31

P11/LRxD1/INTPLR1/SI00/TI11/TO11/
SEG30

17- AD

P12/SO00/TI12/TO12/INTP2/SEG29

P13/SO01/TI13/TO13/SEG25

P14/T114/TO14/LRxDO/INTPLRO/
SEG24

P15/TI15/TO15/LTxDO/RTC1HZ/SEG23

P16/TI16/TO16/SEG22

17-W

P17/TI17/TO17/INTPO/SEG28

17-AD

P20/AVRerFP/ANIO

P21/AVREFM/ANI1

11-AA

P22/ANI2 to P27/ANI7

1-Z

P30/T120/TO20/SCL11/SEG6

17-wW

P31/T121/TO21/SDA11/SEG7

17-AD

P32/T122/T022/SO00/SEG8

P33/T123/TO23/SI00/SEG9

P34/T124/TO24/SCKO0/SEG10

P35/T125/TO25/SEG11

P36/TI126/TO26/SEG12

P37/TI27/TO27/SEG13

17-W

P40/TOOLO

5-AH Note

P50/T102/TO02/SDA11/SEG49

P51/T104/TO04/SCK10/SEG50

P52/T106/TO06/SI10/SEG51

17-AD

P53/T113/TO13/SO10/SEG52

P54/T114/TO14/SO01/SEG2

17-W (1)

P55/T115/TO15/S101/SEG3

P56/T116/TO16/SCK01/SEG4

P57/TI7/TO17/SEG5

17-AD

110

Input: Independently connect to EVss via a resistor.

Output: Leave open.

Input: Independently connect to VDD or Vss via a resistor.

Output: Leave open.

Input: Independently connect to EVss via a resistor.

Output: Leave open.

Input: Independently connect to EVDD or leave open.

Output: Leave open.

Input: Independently connect to EVss via a resistor.

Output: Leave open.

Note: Input NAND is Schmitt1. In only OCD mode, NOD can be selected
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CHAPTER 2 PIN FUNCTIONS

Table 2-7. Connection of Unused Pins (11/15)
(e) R5F10DPJXFB (2/3)

Pin Name 1/0 Circuit Type 1/0 Recommended Connection of Unused Pins
P60/SCL11/TI120/TO20/INTP1 5-AH 1/0 Input: Independently connect to EVDD or EVss via a
P61/SDA11/TI21/TO21/INTP3 5-BA resistor.

P62/CTXD1/TI27/TO27 5-AH Output: Leave open.

P63/CRxD1/T126/TO26 5-BA

P64/RTC1HZ/TI11/TO11 5-AH

P65/TI125/TO25

P66/T124/TO24/PCL

P70/CRxD0/LRxDO/INTPLRO/TI03/TO03/ 5-BA Input: Independently connect to EVDD or EVss via a

TOOLRXD resistor.

P71/CTxDO/LTxDO/TOOLTXD 5-AH Output: Leave open.

P72/ADTRG/SGOA/SEG1 17-W Input: Independently connect to EVss via a resistor.

P73/SGO/SGOF/SEGO Output: Leave open.

P74/SCKO01/TI23/TO23/SEG26

P75/PCL/SI01/T122/TO22/SEG27

P80/SM11/T101/TO01/SEG32 17-W Input: Independently connect to SMVss via a resistor.

P81/SM12/TI03/TO03/SEG33 Output: Leave open.

P82/SM13/T105/TO05/SEG34

P83/SM14/ZPD14/T107/TO07/SEG35 17-AE

P84/SM21/T111/TO11/SEG36 17-W

P85/SM22/TI113/TO13/SEG37

P86/SM23/T115/TO15/SEG38

P87/SM24/ZPD24/TI17/TO17/SEG39 17-AE

P90/SM31/T121/TO21/SEG40 17-W Input: Independently connect to SMVss via a resistor.

P91/SM32/T123/TO23/SEG41 Output: Leave open.

P92/SM33/T125/TO25/SGOA/SEG42

P93/SM34/ZPD34/T127/TO27/SGO/SGOF/ | 17-AE

SEG43

P94/SM41/T101/TO01/RTC1HZ/SEG44 17-W

P95/SM42/T103/TO03/SEG45

P96/SM43/T105/TO05/SEG46

P97/SM44/ZPD44/T107/TO07/SEG47 17-AE

P121/X1 37-C Input Independently connect to VbD or Vss via a resistor.

P122/X2/EXCLK

P123/XT1

P124/XT2

P130 3-C Output | Leave open.

P131/SO10/LTxD1/T121/TO21 5-AH 1/0 Input: Independently connect to EVDD or EVss via a

P132/SI110/LRxD1/INTPLR1/TI120/TO20 resistor.

P133/SCK10/TI22/TO22 Output: Leave open.

P134/SGOA/CTxD1/T124/TO24

P135/SGO/SGOF/CRxD1/T126/TO26 5-BA

P136/T100/TO00/SCL11/SEG48 17-W Input: Independently connect to EVss via a resistor.
Output: Leave open.

P137/INTP5 2-H Input Independently connect to VDD or Vss via a resistor.
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CHAPTER 2 PIN FUNCTIONS

Table 2-7. Connection of Unused Pins (12/15)
(e) R5F10DPJXFB (3/3)

Pin Name I/O Circuit Type I/0 Recommended Connection of Unused Pins
P140/TI11/TO11 5-AH 1/0 Input: Independently connect to EVDD or EVss via a resistor.
Output: Leave open.
P150/ANI8 11-Z Independently connect to VDD or Vss via a resistor.
COMO to COM3 18-G Output | Leave open
RESET 2 Input Connect directly or via a resistor to Vbb.
REGC - Connect to Vss via capacitor (0.47 to 1 uF).
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RL78/D1A CHAPTER 2 PIN FUNCTIONS

Table 2-7. Connection of Unused Pins (13/15)

<R> (f) R5F10DSJxFB, R5F10DSKxFB, R5F10DSLXFB (1/3)
Pin Name 1/O Circuit Type 1/0 Recommended Connection of Unused Pins
PO0/CTxDO/TIO0/TO00/SEG14 17-W /0 Input: Independently connect to EVss via a resistor.
P01/CRxDO/TI0O1/TO01/SEG15 17-AD Output: Leave open.

P02/SO00/TxD0/TI02/TO02/TI12/TO12/SEG16 | 17-W
P03/RxD0O/TI03/TO03/TI13/TO13/SEG17
P04/SCKO00/TI04/TO04/TI14/TO14/SEG18
P05/SI00/TI05/TO05/TI15/TO15/SEG19
P06/T106/TO06/TI16/TO16/SEG20
PO7/TI07/TO07/TI17/TO17/SEG21
P10/LTxD1/SCKOO0/TI10/TO10/INTP4/SEG31 17- AD

P11/LRxD1/INTPLR1/SI00/RxDO/TI11/TO11/
SEG30

P12/SO00/TxDO0/TI12/TO12/INTP2/SEG29 17-wW
P13/SO01/TI13/TO13/SEG25
P14/LRxDO/INTPLRO/TI14/TO14/SEG24
P15/LTxDO/RTC1HZ/TI15/TO15/SEG23
P16/T116/TO16/SEG22

P17/TI17/TO17/INTPO/SEG28 17-AD

P20/AVREFP/ANIO 11-AA Input: Independently connect to VDD or Vss via a
P21/AVREFW/ANI1 resistor.

P22/ANI2 to P27/ANI7 11-Z Output: Leave open.

P30/TI120/TO20/SCL11/SEG6 17-W Input: Independently connect to EVss via a resistor.
P31/TI121/TO21/SDA11/SEG7 17-AD Output: Leave open.
P32/T122/T022/SO00/TxD0/SEGS8 17-W

P33/T123/TO23/S100/RxDO/SEG9
P34/T124/T0O24/SCKO0/SEG10

P35/T125/TO25/SEG11

P36/TI26/TO26/SEG12

P37/TI127/TO27/SEG13

P40/TOOLO 5-AHN Input: Independently connect to EVDD or leave open.
Output: Leave open.

P41/STOPST/TI04/TO04 5-AH Input: Independently connect to EVDD or EVss via a
resistor.
Output: Leave open.

P42/TI10/TO10/SEG7 17-W (1) Input: Independently connect to EVss via a resistor.

P43/T122/TO22/SEG14 Output: Leave open.

P44/T123/TO23/SEG15

P45/SEG53

P46/DBWR/SEG27

P47/DBRD/SEG26

P50/T102/TO02/SDA11/SEG49 17-AD Input: Independently connect to EVss via a resistor.

P51/T104/TO04/SCK10/SEG50 Output: Leave open.

P52/T106/TO06/SI110/SEG51

Note: Input NAND is Schmitt1. In only OCD mode, NOD can be selected
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CHAPTER 2 PIN FUNCTIONS

Table 2-7. Connection of Unused Pins (14/15)
(f) R5F10DSJxFB, R5F10DSKxFB, R5F10DSLXFB (2/3)

Pin Name 1/0 Circuit Type I/0 Recommended Connection of Unused Pins
P53/TI13/TO13/SO10/SEG52 17-W (1) I/0 Input: Independently connect to EVss via a resistor.
P54/T114/TO14/SO01/SEG2 Output: Leave open.

P55/T115/TO15/SI01/SEG3 17-AD
P56/TI16/TO16/SCK01/SEG4
P57/TIN7/TO17/SEG5
P60/SCL11/T120/TO20/INTP1 5-AH 1/0 Input: Independently connect to EVDD or EVss via a
P61/SDA11/TI21/TO21/INTP3 5-BA resistor.
P62/CTxD1/TI27/TO27 5-AH Output: Leave open.
P63/CRxD1/TI26/TO26 5-BA
P64/RTC1HZ/TI11/TO11 5-AH
P65/T125/TO25
P66/TI24/TO24/PCL
P70/CRxD0/LRxDO/INTPLRO/TIO3/TO03/TOOLRXD | 5-BA Input: Independently connect to EVbp or EVss via a
P71/CTxDO/LTxDO/TOOLTXD 5-AH resistor.
Output: Leave open.
P72/SGOA/ADTRG/SEG1 17-W Input: Independently connect to EVss via a resistor.
P73/SGO/SGOF/SEGO Output: Leave open.
P74/SCKO01/TI123/TO23/SEG26
P75/S101/T122/TO22/SEG27/PCL
P80/SM11/T101/TO01/SEG32 17-W Input: Independently connect to SMVss via a
P81/SM12/TI103/TO03/SEG33 resistor.
P82/SM13/TI05/TO05/SEG34 Output: Leave open.
P83/SM14/ZPD14/T107/TO07/SEG35 17-AE
P84/SM21/TI11/TO11/SEG36 17-W
P85/SM22/T113/TO13/SEG37
P86/SM23/TI15/TO15/SEG38
P87/SM24/ZPD24/TI117/TO17/SEG39 17-AE
P90/SM31/T121/TO21/SEG40 17-W Input: Independently connect to SMVss via a
P91/SM32/TI23/TO23/SEG41 resistor.
P92/SM33/SGOA/TI25/TO25/SEGA2 Output: Leave open.
P93/SM34/ZPD34/SGO/SGOF/TI27/TO27/SEG43 17-AE
P94/SM41/RTC1HZ/TI01/TO01/SEG44 17-W
P95/SM42/T103/TO03/SEG45
P96/SM43/TI05/TO05/SEG46
P97/SM44/ZPD44/T107/TO07/SEG47 17-AE
P100/T124/TO24/SEG36 17-W (1) Input: Independently connect to EVss via a resistor.
P101/T125/TO25/SEG37 Output: Leave open.
P102/TI126/TO26/SEG38
P103/T127/TO27/SEG39
P104/T101/TO01/SEG44
P105/T102/TO02/SEG45
P106/TI05/TO05/SEG46
P107/T106/TO06/SEG47
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CHAPTER 2 PIN FUNCTIONS

Table 2-7. Connection of Unused Pins (15/15)

(f) R5F10DSJXFB, R5F10DSKxFB, R5F10DSLXFB (3/3)

Pin Name 1/0 Circuit Type I/0 Recommended Connection of Unused Pins
P110/DBDO0/SCKO00/TI00/TO00/SEG35 17-AD 110 Input: Independently connect to EVss via a resistor.
P111/DBD1/S100/RxD0/T102/TO02/SEG34 Output: Leave open.
P112/DBD2/SO00/TxD0/T104/TO04/SEG33
P113/DBD3/T106/TO06/SEG32
P114/DBD4/TI07/TO07/SEG31
P115/DBD5/TI10/TO10/SEG30
P116/DBD6/TI112/TO12/SEG29
P117/DBD7/TI20/TO20/SEG28
P121/X1 37-C Input Independently connect to VDD or Vss via a resistor.
P122/X2/EXCLK
P123/XT1
P124/XT2
P125/TI12/TO12/SEG25 17-W (1) 110 Input: Independently connect to EVss via a resistor.
P126/T114/TO14/SEG24 Output: Leave open.

P127/T116/TO16/SEG23

P130/RESOUT 3-C Output | Leave open.

P131/SO10/LTxD1/T121/TO21 5-AH 1/0 Input: Independently connect to EVbp or EVss via a

P132/SI10/LRxD1/INTPLR1/TI20/TO20 resistor.

P133/SCK10/TI22/T022 Output: Leave open.

P134/SGOA/CTxD1/T124/TO24

P135/SGO/SGOF/CRxD1/T126/TO26 5-BA

P136/T100/TO00/SCL11/SEG48 17-W Input: Independently connect to EVss via a resistor.
Output: Leave open.

P137/INTP5 2-H Input Independently connect to VDD or Vss via a resistor.

P140/TI11/TO11 5-AH 110 Input: Independently connect to EVDD or EVss via a
resistor.
Output: Leave open.

P150/ANI8 11-2 Input: Independently connect to VDD or Vss via a

P151/ANI9 resistor.

P152/ANI0 Output: Leave open.

COMO to COM3 18-G Output | Leave open

RESET 2 Input Connect directly or via a resistor to Vbp.

REGC - - Connect to Vss via capacitor (0.47 to 1 yF).
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Figure 2-1. Pin 1/O Circuit List (1/3)
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Figure 2-1. Pin 1/O Circuit List (2/3)
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VDD
pull-up |
- 1
Data [ D= Pen enable > EVop /SMVDD
—O IN/OUT Data
Output N-ch P ch
disable O IN/OUT
Vss Output
Comparator disable

L
. ™ EVss /SMVss
_L 1K Schmitt3 ‘
AR :
Input enable
VREF  Vss pull-down enable

Schmitt3 | L p-ch
Input SMVss
enable L p_gp VLG L p-ch
AVREFP/ AVREFM @ N-ch -+ SEG
N-ch
T L p_ch
VLC2
N-ch —l—
T N-ch
EVss /SMVss
Type17-AD Ev Type17-AE SMVbD
DD
pull-up {>¢ ]
1
pull-up | enable
enable De EVDD ! SMVbD

Data

D
ata gp ch
Ik Peh L OINOUT
-0 INIOUT | output
Output N-ch disable

disable ZPD Comparator

SMVss
Schmitt3 EVSS ‘_Q_\
—

VREF
Schmitt1

Schmitt3
:
Input enable
N-ch pull-down enable

Input characteristic

Inputenable — |
|—| I%_'I P-ch
pull-down enable L VLCO SMVss
P-ch %
VLCO 2! ? JJ'ﬁ P-ch
L EVss VLC1
P-ch N-ch L
VLCA1 I T SEG
N-ch SEG L peh
T Il
L Pech vie2 Lif
VLC2 17 N-eh
N-ch LE

ﬁﬁ
3%

EVss
EVss
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Figure 2-1. Pin 1/O Circuit List (3/3)

Type18-G Type37-C
Hﬁ P-ch é Schmitt2
L ;
VLC1 7] P-ch Input enable
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Y .
Input enable
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RL78/D1A CHAPTER 3 CPU ARCHITECTURE

CHAPTER 3 CPU ARCHITECTURE

3.1 Memory Space

Products in the RL78/D1A can access a 1 MB memory space. Figures 3-1 to 3-9 show the memory maps.
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Figure 3-1. Memory Map (R5F10CGBxFB)

FFFFFH 05FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FEEEQH 32 bytes
FFEDFH AN L2 1
2 KB e Program area -
FE700H
FF6FFH
7 Mirror _
49.75 KB 03FFFH
F3000H
F2FFFH Notes 2 020CEH
Data flash memory 020CDH - -
F1000H 8 KB On-chip debug security
FOFEFH ID setting area*'®3
Reserved 020C4H 10 bytes
FO800H 020C3H Option byt Note 3
FOTEFH ption byte area’
020COH 4 bytes
Special function register (2nd SFR) 020BFH Boot cluster 1
2 KB CALLT table area
SD;latl.zlememory FO000H 02080H 64 bytes
EFFFFH 0207FH
Vector table area
128 bytes
02000H
Reserved OLFFFH
3 Program area -
000CEH
000CDH On-chip debug security
ID setting area°t¢ 3
000C4H 10 bytes
000C3H Option byte areao'®® Boot cluster oMot ¢
000COH 4 bytes
000BFH
CALLT table area
64 bytes
00080H v
0007FH
06000H
05FFFH
Vector table area
Program Code flash memory 128 bytes
memory 24 KB
space
: 00000H 00000H
Notes 1. Use of part of this area is prohibited by libraries, when using the self-programming function and data flash

Caution

function.

Instructions can be executed from the RAM area excluding the general-purpose register area.

When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.

Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
Writing boot cluster O can be prohibited depending on the setting of security (see 29.6 Security Setting).

When boot swap is used:

When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS
=0), be sure to initialize the used RAM area + 10 bytes.
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Figure 3-2. Memory Map (R5F10CGCxFB, R5F10DGCxFB)

FFFFFH 07FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FFEEOH 32 bytes
FFEDFH RAMND‘eSLZ i
2 KB T Program area
FE700H
FF6FFH
8 Mirror -
49.75 KB 03FFFHA
F3000H
F2FFFH Data flash memory"****? g%ggg:
F1000H 8 KB On-chip debug security
FOFFEH ID setting area™*'®3
Reserved 020C4H 10 bytes
FO800H 020C3H ; Note 3
FO7TEEH Option byte area
020COH 4 bytes
Special function register (2nd SFR) 020BFH Boot cluster 1
2 KB CALLT table area
SD;;zememory FO000H 02080H 64 bytes
EFFFFH 0207FH
Vector table area
128 bytes
02000H
Reserved OLFFFH
- Program area
000CEH
000CDH On-chip debug security
ID setting areaot¢ 3
000C4H 10 bytes
000C3H Option byte area*'®? Boot cluster gNote 4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
00080H
0007FH
08000H
07FFFH
Vector table area
Program Code flash memory 128 bytes
memory 32 KB
space
y 00000H 00000H
Notes 1. Use of part of this area is prohibited by libraries, when using the self-programming function and data flash
function.
2. Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 29.6 Security Setting).
Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS

=0), be sure to initialize the used RAM area + 10 bytes.
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Figure 3-3. Memory Map (R5F10CGDxFB, R5F10DGDxFB, R5F10CLDxFB, R5F10DLDxFB, R5SF10CMDxFB,

R5F10DMDxFB)
FFFFFH OBFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FEEEOH 32 bytes
FFEDFH RAMNotes 1.2 i i
3 KB -~ Program area T
FF300H
FF2FFH
r Mirror T
48.75 KB 03FFFH
F3000H
F2FFFH Data flash memory 020CEH
F1000H 8 KB 020CDH On-chip debug security
FOEEFH ID setting area™°t¢ 3
Reserved 020C4H 10 bytes
FO800H
FOTEFH 020C3H Option byte area*'®?
020COH 4 bytes
Special function register (2nd SFR) 020BFH Boot cluster 1
2 KB CALLT table area
Data memor 64 bytes
space Y FOO000H 02080H Y
EFFFFH 0207FH
Vector table area
128 bytes
02000H
-~ Reserved -~ OLFFFH
i Program area et
000CEH
000CDH On-chip debug security
ID setting areaM°te 3
000C4H 10 bytes
000C3H Option byte area°¢? Boot cluster Note 4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
00080H
0007FH
0CO000H
0BFFFH
Vector table area
Program 1 Code flash memory L 128 bytes
memory ~ 48 KB T~
space
00000H 00000H

Notes 1. Use of part of this area is prohibited by libraries, when using the self-programming function and data flash
function.
2. Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 29.6 Security Setting).

Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS
=0), be sure to initialize the used RAM area + 10 bytes.
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Figure 3-4. Memory Map (R5F10DGExXFB, R5F10DLExFB, R5F10CMEXFB, R5SF10DMEXFB, R5F10DPEXFB)

0Note4

FFFFFH OFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH General-purpose register
FFEEOH 32 bytes
FFEDFH
RAMNOtes -2 - Program area
4KB
FEFOOH
FEEFFH
it Mirror
47.75 KB 03FFFH
F3000H
F2FFFH Data flash memory 020CEH
F1000H 8KB 020CDH On-chip debug security
FOFFFH ID setting area™°t¢3
£0800H Reserved 020CaH 10 bytes
FO7FFH 020C3H Option byte area°t?
i ) . 020C0OH 4 bytes
Special function register (2nd SFR) 020BFH Boot cluster 1
2KB CALLT table area
64 bytes
Fonots 02080H Y
Data memory 0207FH
space
Vector table area
128 bytes
02000H
0TFFFH
- Reserved - Program area
000CEH
000CDH On-chip debug security
ID setting areal°t¢?
000C4H 10bytes
H Note 3
000C3H Option byte area"*'® Boot cluster
000COH 4 bytes
000BFH
CALLT table area
64 bytes
y 00080H
10000 0007FH
OFFFFH
Program Vector tabl
A Code flash memory ectortable area
memory T 128 bytes
space 64 KB
3 00000H 00000H
Notes 1. Use of part of this area is prohibited by libraries, when using the self-programming function and data flash

function.

3. When boot swap is not used:

Instructions can be executed from the RAM area excluding the general-purpose register area.
Set the option bytes to 000COH to 000C3H, and the on-chip debug security

IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 29.6 Security Setting).

Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS

=0), be sure to initialize the used RAM area + 10 bytes.
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Figure 3-5. Memory Map (R5F10DMFxFB, R5F10DPFxFB)

FFFFFH LTFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FFEEQH 32 bytes
FFEDFH RAMND[eSl,Z
6 KB -~ Program area -
FE700H
FE6FFH
- Mirror T -
45.75 KB 03FFFHA
F3000H
F2FFFH Data flash memory ggggs:
F1000H 8 KB On-chip debug security
FOFFFH ID setting area™°t?
Reserved 020C4H 10 bytes
FO800H 020C3H Option byte area°te?
FO7TFFH
020COH 4 bytes
Special function register (2nd SFR) 020BFH Boot cluster 1
2 KB CALLT table area
Data memor 64 bytes
s;;iee ory FOO00OH 02080H Y
EFFFFH 0207FH
Vector table area
128 bytes
02000H
pd Reserved 0= OLFFFH
=~ Program area 4
000CEH
000CDH On-chip debug security
ID setting areao'®®
000C4H lObytes
i N 3
000C3H Option byte area™°t® Boot cluster ONote 4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
00080H
0007FH
18000H
17FFFH
Vector table area
Program L Code flash memory 1 128 bytes
memory T 96 KB T
space
: 00000H 00000H

Notes 1.

Use of part of this area is prohibited by libraries, when using the self-programming function and data flash
function.

2. Instructions can be executed from the RAM area excluding the general-purpose register area.

3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 29.6 Security Setting).
Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS
= 0), be sure to initialize the used RAM area + 10 bytes.
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Figure 3-6. Memory Map (R5F10DMGxFB, R5F10DPGxFB)

FFFFFH TFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH General-purpose register
FFEEOH 32 bytes
FFEDFH
RAM"te - 3 Program area
8KB
FDFOOH
FDEFFH
- Mirror o
43.75KB 03FFFH
F3000H
F2FFFH Data flash memory 020CEH
F1000H 8 KB 020CDH On-chip debug security
FOFFFH ID setting area™°te3
F0800H Reserved 020C4H 10 bytes
FO7FFH 020C3H Option byte area™°¢3
Special functi ister (2nd SFR o2o0coH A bytes
pecial function register (2n ) 020BEH Boot cluster 1
2KB CALLT table area
64 bytes
oo ’
Data memory 0207FH
space
Vector table area
128 bytes
02000H
01FFFH
-~ Reserved = Program area
000CEH
000CDH On-chip debug security
ID setting area™°t¢3
000C4H 10 bytes
000C3H Option byte area™*e3 Boot cluster gNote 4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
— 20000H 00080H
1FFFFH 0007FH
Program Vector table area
A Code flash memory
memory T 128 bytes
space 128 KB
\ 00000H 00000H Y
Notes 1. Use of part of this area is prohibited by libraries, when using the self-programming function and data flash
function.
2. Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 29.6 Security Setting).
Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS

=0), be sure to initialize the used RAM area + 10 bytes.
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Figure 3-7. Memory Map (R5F10DMJIxFB, R5F10TPJXFB, R5F10DPJXFB, R5F10DSJXFB)

FFFFFH 3FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH General-purpose register
FFEEOH 32 bytes
FFEDFH
RAMOtes 2 = Program area -
16 KB
FBFOOH
FBEFFH
o Mirror -~ -
35.75KB 03FFFH
F3000H
F2FFFH Data flash memory 020CEH
F1000H 8 KB 020CDH On-chip debug security
FOFFFH ID setting areaM¢?
F0800H Reserved 020C4H 10 bytes
FO7FFH 020C3H Option byte area"*t¢3
Special fi . . ond SFR 020COH 4 bytes
pecial function register (2n ) 020BFH Boot cluster 1
2KB CALLT table area
64 bytes
oo ’
Data memory 0207FH
space
Vector table area
128 bytes
02000H
01FFFH
-~ Reserved - =& Program area =
000CEH
000CDH On-chip debug security
ID setting area™¢?
000C4H 10 bytes
000C3H Option byte area"*'** Boot cluster QNote 4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
40000H 00080H
3FFFFH 0007FH
Program Vector table area
A Code flash memor
memory T 256 KB Y 128 bytes
space
00000H 00000H
Notes 1. Use of part of this area is prohibited by libraries, when using the self-programming function and data flash
function.
2. Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020C0OH to 020C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 29.6 Security Setting).
Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS

=0), be sure to initialize the used RAM area + 10 bytes.
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<R> Figure3-8. Memory Map (R5F10DSKxFB, R5F10DPKxFB)
FFFFFH SFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH General-purpose register
FFEEOH 32 bytes
FFEDFH
RAMMe 12 =~ Program area -~
20 KB
FAFOOH
FAEFFH
- Mirror - -
31.75KB 03FFFH 4
F3000H
F2FFFH Data flash memory 020CEH
F1000H 8KB 020CDH On-chip debug security
FOFFFH ID setting area™°t¢3
R d
F0800H eserve 020C4H 10 bytes
FO7FFH 020C3H Option byte area°t?
) ) . 020C0OH 4 bytes
Special function register (2nd SFR) 020BFH Boot cluster 1
2KB CALLT table area
64 bytes
Fonots 02080H Y
Data memory 0207FH
space
Vector table area
128 bytes
02000H
0TFFFH
- Reserved -~ ~ Program area ~
000CEH
000CDH On-chip debug security
ID setting areal°t¢?
000C4H 10bytes
000C3H Option byte area™*t¢? Boot cluster gNote 4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
60000H 00080H
SFFFFH 0007FH
Program Vector tabl
A Code flash memory i ectortable area
memory T - 128 bytes
space 384 KB
3 00000H 00000H

Notes 1. Use of part of this area is prohibited by libraries, when using the self-programming function and data flash
function.
2. Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 29.6 Security Setting).

Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS
=0), be sure to initialize the used RAM area + 10 bytes.
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<R> Figure 3-9. Memory Map (R5F10DSLxFB, R5F10DPLXFB)
FFFFFH TFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH General-purpose register
FFEEOH 32 bytes
FFEDFH
RAMMe 12 =~ Program area -~
24 KB
FOFOOH
FOEFFH
- Mirror - -
27.75 KB 03FFFH 4
F3000H
F2FFFH Data flash memory 020CEH
F1000H 8KB 020CDH On-chip debug security
FOFFFH ID setting area™°t¢3
£0800H Reserved 020CaH 10 bytes
FOTFFH 020C3H Option byte area°t?
) ) . 020C0OH 4 bytes
Special function register (2nd SFR) 020BFH Boot cluster 1
2KB CALLT table area
FO000H 02080H 64 bytes
EFFFFH
Data memory 0207FH
space
Vector table area
128 bytes
02000H
0TFFFH
- Reserved -~ ~ Program area ~
000CEH
000CDH On-chip debug security
ID setting areal°t¢?
000C4H 10bytes
000C3H Option byte area™*t¢? Boot cluster gNote 4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
80000H 00080H
TFFFFH 0007FH
Program Vector tabl
A Code flash memory i ectortable area
memory T - 128 bytes
space 512 KB
3 00000H 00000H

Notes 1. Use of part of this area is prohibited by libraries, when using the self-programming function and data flash
function.
2. Instructions can be executed from the RAM area excluding the general-purpose register area.
3. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the on-chip debug security
IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 020COH to 020C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 020C4H to 020CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 29.6 Security Setting).

Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS
= 0), be sure to initialize the used RAM area + 10 bytes.
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Remark The flash memory is divided into blocks (one block = 1 KB). For the address values and block numbers, see
Table 3-1. Correspondence Between Address Values and Block Numbers in Flash Memory.

TFFFFH Block 1FFH
TECO0H
TFBFFH
007FFH
Block 001H
00400H
003FFH
Block 000H 1KB
00000H

(In case of RSF113TLL)

(In case of that Flash size is 512KB.)
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Correspondence between the address values and block numbers in the flash memory are shown below.

Table 3-1. Correspondence between Address Values and Block Numbers in Flash Memory (1/4)

Address Value Block Address Value Block Address Value Block Address Value Block
Number Number Number Number
00000H to 003FFH 000H | 08000H to 083FFH 020H | 10000H to 103FFH 040H | 18000H to 183FFH 060H
00400H to 007FFH 001H | 08400H to 087FFH 021H 10400H to 107FFH 041H 18400H to 187FFH 061H
00800H to 00BFFH 002H | 08800H to 08BFFH 022H | 10800H to 10BFFH 042H | 18800H to 18BFFH 062H
00COOH to 00OFFFH 003H | 08COOH to 08FFFH 023H | 10COOH to 10FFFH 043H | 18COO0H to 18FFFH 063H
01000H to 013FFH 004H | 09000H to 093FFH 024H 11000H to 113FFH 044H 19000H to 193FFH 064H
01400H to 017FFH 005H | 09400H to 097FFH 025H 11400H to 117FFH 045H 19400H to 197FFH 065H
01800H to 01BFFH 006H | 09800H to 09BFFH 026H 11800H to 11BFFH 046H 19800H to 19BFFH 066H
01COOH to O1FFFH 007H | 09COOH to O9FFFH 027H 11COOH to 11FFFH 047H 19CO0H to 19FFFH 067H
02000H to 023FFH 008H | OAOOOH to OA3FFH 028H 12000H to 123FFH 048H 1A000H to 1A3FFH 068H
02400H to 027FFH 009H | OA400H to OA7FFH 029H 12400H to 127FFH 049H 1A400H to 1A7FFH 069H
02800H to 02BFFH 00AH | OA800H to OABFFH 02AH 12800H to 12BFFH 04AH | 1A800H to 1ABFFH 06AH
02COO0H to 02FFFH 00BH | OACOOH to OAFFFH 02BH 12CO0H to 12FFFH 04BH || 1ACOOH to 1AFFFH 06BH
03000H to 033FFH 00CH | OBOOOH to OB3FFH 02CH | 13000H to 133FFH 04CH | 1BOOOH to 1B3FFH 06CH
03400H to 037FFH OODH || 0B400H to OB7FFH 02DH | 13400H to 137FFH 04DH | 1B400H to 1B7FFH 06DH
03800H to 03BFFH OOEH | OB80OH to OBBFFH 02EH 13800H to 13BFFH O4EH | 1B800H to 1BBFFH 06EH
03COO0H to 03FFFH OOFH | OBCOOH to OBFFFH 02FH 13CO0H to 13FFFH 04FH 1BCOOH to 1BFFFH 06FH
04000H to 043FFH 010H | OCOO0O0H to OC3FFH 030H | 14000H to 143FFH 050H | 1CO00H to 1C3FFH 070H
04400H to 047FFH 011H |OC400H to OC7FFH 031H 14400H to 147FFH 051H 1C400H to 1C7FFH 071H
04800H to 04BFFH 012H | 0OC800H to 0OCBFFH 032H 14800H to 14BFFH 052H 1C800H to 1CBFFH 072H
04COOH to 04FFFH 013H 0CCOOH to OCFFFH 033H 14COOH to 14FFFH 053H 1CCOOH to 1CFFFH 073H
05000H to 053FFH 014H |ODOOOH to OD3FFH 034H 15000H to 153FFH 054H 1DO00H to 1D3FFH 074H
05400H to 057FFH 015H | OD400H to OD7FFH 035H 15400H to 157FFH 055H 1D400H to 1D7FFH 075H
05800H to 05BFFH 016H | OD800OH to ODBFFH 036H | 15800H to 15BFFH 056H | 1D800H to 1DBFFH 076H
05COO0H to 05FFFH 017H ODCOOH to ODFFFH 037H 15CO0H to 15FFFH 057H 1DCOOH to 1DFFFH 077H
06000H to 063FFH 018H | OEOOOH to OE3FFH 038H | 16000H to 163FFH 058H | 1EOO0OH to 1E3FFH 078H
06400H to 067FFH 019H | OE400H to OE7FFH 039H 16400H to 167FFH 059H 1E400H to 1E7FFH 079H
06800H to 06BFFH 01AH | OE8OOH to OEBFFH 03AH 16800H to 16BFFH O5AH | 1E800H to 1EBFFH 07AH
06COO0H to 06FFFH 01BH | OECOOH to OEFFFH 03BH 16CO0H to 16FFFH 05BH | 1ECOOH to 1EFFFH 07BH
07000H to 073FFH 01CH | OFOOOH to OF3FFH 03CH || 17000H to 173FFH 05CH || 1FOO0OH to 1F3FFH 07CH
07400H to 077FFH 01DH | OF400H to OF7FFH 03DH |[17400H to 177FFH O5DH || 1F400H to 1F7FFH 07DH
07800H to 07BFFH 01EH | OF800H to OFBFFH 03EH | 17800H to 17BFFH O5EH | 1F800H to 1FBFFH 07EH
07COOH to 07FFFH 01FH | OFCOOH to OFFFFH 03FH 17CO0H to 17FFFH 05FH 1FCOOH to 1FFFFH 07FH
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Table 3-1. Correspondence between Address Values and Block Numbers in Flash Memory (2/4)

Address Value Block Address Value Block Address Value Block Address Value Block
Number Number Number Number
20000H to 203FFH 080H | 28000H to 283FFH OAOH | 30000H to 303FFH OCOH | 38000H to 383FFH OEOH
20400H to 207FFH 081H | 28400H to 287FFH OAl1H | 30400H to 307FFH 0C1H | 38400H to 387FFH OE1H
20800H to 20BFFH 082H | 28800H to 28BFFH 0A2H | 30800H to 30BFFH 0C2H | 38800H to 38BFFH OE2H
20COO0H to 20FFFH 083H | 28C0O0H to 28FFFH 0A3H | 30CO0H to 30FFFH 0C3H [ 38CO0H to 38FFFH OE3H
21000H to 213FFH 084H | 29000H to 293FFH 0OA4H | 31000H to 313FFH 0C4H | 39000H to 393FFH OE4H
21400H to 217FFH 085H | 29400H to 297FFH OA5H || 31400H to 317FFH 0C5H ||39400H to 397FFH OE5H
21800H to 21BFFH 086H | 29800H to 29BFFH O0A6H | 31800H to 31BFFH 0C6H [ 39800H to 39BFFH OE6H
21COOH to 21FFFH 087H | 29CO0H to 29FFFH OA7H | 31COOH to 31FFFH 0C7H | 39CO0OH to 39FFFH OE7H
22000H to 223FFH 088H | 2A000H to 2A3FFH 0A8H | 32000H to 323FFH 0C8H [ 3A000H to 3A3FFH OE8H
22400H to 227FFH 089H | 2A400H to 2A7FFH OA9H | 32400H to 327FFH 0C9H | 3A400H to 3A7FFH OE9H
22800H to 22BFFH 08AH | 2A800H to 2ABFFH OAAH [ 32800H to 32BFFH OCAH | 3A800H to 3ABFFH OEAH
22CO0H to 22FFFH 08BH || 2ACOOH to 2AFFFH OABH | 32COOH to 32FFFH O0CBH | 3ACOOH to 3AFFFH OEBH
23000H to 233FFH 08CH | 2B0O0OH to 2B3FFH OACH | 33000H to 333FFH OCCH | 3B000H to 3B3FFH OECH
23400H to 237FFH 08DH | 2B400H to 2B7FFH OADH | 33400H to 337FFH OCDH | 3B400H to 3B7FFH OEDH
23800H to 23BFFH 0O8EH | 2B800H to 2BBFFH OAEH | 33800H to 33BFFH OCEH | 3B800H to 3BBFFH OEEH
23CO0H to 23FFFH 08FH | 2BCOOH to 2BFFFH OAFH | 33CO0H to 33FFFH OCFH | 3BCOOH to 3BFFFH OEFH
24000H to 243FFH 090H |2CO00H to 2C3FFH OBOH | 34000H to 343FFH ODOH | 3CO00H to 3C3FFH OFOH
24400H to 247FFH 091H | 2C400H to 2C7FFH OB1H | 34400H to 347FFH OD1H | 3C400H to 3C7FFH OF1H
24800H to 24BFFH 092H ||2C800H to 2CBFFH 0B2H | 34800H to 34BFFH OD2H | 3C800H to 3CBFFH OF2H
24COO0H to 24FFFH 093H [ 2CCOOH to 2CFFFH | O0OB3H | 34CO0H to 34FFFH OD3H | 3CCOOH to 3CFFFH OF3H
25000H to 253FFH 094H | 2DO0O0H to 2D3FFH 0B4H | 35000H to 353FFH 0D4H | 3D0O00H to 3D3FFH OF4H
25400H to 257FFH 095H | 2D400H to 2D7FFH OB5H | 35400H to 357FFH OD5H | 3D400H to 3D7FFH OF5H
25800H to 25BFFH 096H | 2D800H to 2DBFFH 0B6H | 35800H to 35BFFH OD6H | 3D800H to 3DBFFH OF6H
25CO0O0H to 25FFFH 097H 2DCOOH to 2DFFFH OB7H | 35CO0H to 35FFFH O0D7H || 3DCOOH to 3DFFFH OF7H
26000H to 263FFH 098H | 2EO0OH to 2E3FFH 0B8H | 36000H to 363FFH OD8H | 3E000H to 3E3FFH OF8H
26400H to 267FFH 099H | 2E400H to 2E7FFH OB9H | 36400H to 367FFH OD9H | 3E400H to 3E7FFH OF9H
26800H to 26BFFH 09AH | 2E800H to 2EBFFH OBAH | 36800H to 36BFFH ODAH || 3E800H to 3EBFFH OFAH
26CO0H to 26FFFH 09BH || 2ECOOH to 2EFFFH OBBH | 36COOH to 36FFFH ODBH | 3ECOOH to 3EFFFH OFBH
27000H to 273FFH 09CH || 2FO00H to 2F3FFH OBCH || 37000H to 373FFH ODCH | 3FO0OH to 3F3FFH OFCH
27400H to 277FFH 09DH || 2F400H to 2F7FFH OBDH | 37400H to 377FFH ODDH || 3F400H to 3F7FFH OFDH
27800H to 27BFFH 09EH | 2F800H to 2FBFFH OBEH | 37800H to 37BFFH ODEH | 3F800H to 3FBFFH OFEH
27COO0H to 27FFFH 09FH | 2FCOOH to 2FFFFH OBFH || 37CO0H to 37FFFH ODFH | 3FCOOH to 3FFFFH OFFH
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<R> Table 3-1. Correspondence between Address Values and Block Numbers in Flash Memory (3/4)
Address Value Block Address Value Block Address Value Block Address Value Block
Number Number Number Number

40000H-403FFH 100H | 48000H-483FFH 120H | 50000H-503FFH 140H | 58000H-583FFH 160H
40400H-407FFH 101H | 48400H-487FFH 121H | 50400H-507FFH 141H | 58400H-587FFH 161H
40800H-40BFFH 102H |48800H-48BFFH 122H | 50800H-50BFFH 142H | 58800H-58BFFH 162H
40CO0H-40FFFH 103H | 48COO0H-48FFFH 123H | 50C00H-50FFFH 143H | 58CO00H-58FFFH 163H
41000H-413FFH 104H | 49000H-493FFH 124H | 51000H-513FFH 144H | 59000H-593FFH 164H
41400H-417FFH 105H | 49400H-497FFH 125H | 51400H-517FFH 145H | 59400H-597FFH 165H
41800H-41BFFH 106H | 49800H-49BFFH 126H | 51800H-51BFFH 146H | 59800H-59BFFH 166H
41CO0H-41FFFH 107H | 49CO0H-49FFFH 127H |51COOH-51FFFH 147H | 59CO0H-59FFFH 167H
42000H-423FFH 108H | 4AO000H-4A3FFH 128H | 52000H-523FFH 148H | 5A000H-5A3FFH 168H
42400H-427FFH 109H | 4A400H-4A7FFH 129H | 52400H-527FFH 149H | 5A400H-5A7FFH 169H
42800H-42BFFH 10AH | 4A800H-4ABFFH 12AH | 52800H-52BFFH 14AH | 5A800H-5ABFFH 16AH
42C00H-42FFFH 10BH | 4ACO0H-4AFFFH 12BH | 52C00H-52FFFH 14BH | 5ACO0H-5AFFFH 16BH
43000H-433FFH 10CH | 4BO00H-4B3FFH 12CH | 53000H-533FFH 14CH | 5B0O00H-5B3FFH 16CH
43400H-437FFH 10DH | 4B400H-4B7FFH 12DH | 53400H-537FFH 14DH | 5B400H-5B7FFH 16DH
43800H-43BFFH 10EH | 4B800H-4BBFFH 12EH | 53800H-53BFFH 14EH | 5B800H-5BBFFH 16EH
43CO00H-43FFFH 10FH | 4BCOOH-4BFFFH 12FH | 53CO00H-53FFFH 14FH | 5BCOOH-5BFFFH 16FH
44000H-443FFH 110H | 4CO00H-4C3FFH 130H | 54000H-543FFH 150H [ 5CO000H-5C3FFH 170H
44400H-447FFH 111H | 4C400H-4C7FFH 131H | 54400H-547FFH 151H | 5C400H-5C7FFH 171H
44800H-44BFFH 112H | 4C800H-4CBFFH 132H | 54800H-54BFFH 152H [ 5C800H-5CBFFH 172H
44CO0H-44FFFH 113H |4CCO0H-4CFFFH 133H | 54CO0H-54FFFH 153H |5CCO0H-5CFFFH 173H
45000H-453FFH 114H |4DO00OH-4D3FFH 134H | 55000H-553FFH 154H | 5D000H-5D3FFH 174H
45400H-457FFH 115H | 4D400H-4D7FFH 135H | 55400H-557FFH 155H [ 5D400H-5D7FFH 175H
45800H-45BFFH 116H | 4D800H-4DBFFH 136H | 55800H-55BFFH 156H |5D800H-5DBFFH 176H
45C00H-45FFFH 117H |4DCOOH-4DFFFH 137H | 55CO0H-55FFFH 157H |5DCOOH-5DFFFH 177H
46000H-463FFH 118H |4EOO0H-4E3FFH 138H | 56000H-563FFH 158H | 5EO000H-5E3FFH 178H
46400H-467FFH 119H | 4E400H-4E7FFH 139H | 56400H-567FFH 159H | 5E400H-5E7FFH 179H
46800H-46BFFH 11AH | 4E800H-4EBFFH 13AH | 56800H-56BFFH 15AH | 5E800H-5EBFFH 17AH
46CO0H-46FFFH 11BH | 4ECOO0H-4EFFFH 13BH | 56CO00H-56FFFH 15BH | 5ECO0H-5EFFFH 17BH
47000H-473FFH 11CH | 4FOOOH-4F3FFH 13CH [ 57000H-573FFH 15CH || 5FO000H-5F3FFH 17CH
47400H-477FFH 11DH | 4F400H-4F7FFH 13DH |57400H-577FFH 15DH | 5F400H-5F7FFH 17DH
47800H-47BFFH 11EH | 4F800H-4FBFFH 13EH | 57800H-57BFFH 15EH | 5F800H-5FBFFH 17EH
47CO0H-47FFFH 11FH | 4FCOOH-4FFFFH 13FH | 57CO0H-57FFFH 15FH | 5FCOOH-5FFFFH 17FH
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<R> Table 3-1. Correspondence between Address Values and Block Numbers in Flash Memory (4/4)
Address Value Block Address Value Block Address Value Block Address Value Block
Number Number Number Number

60000H-603FFH 180H | 68000H-683FFH 1A0H | 70000H-703FFH 1COH | 78000H-783FFH 1EOH
60400H-607FFH 181H | 68400H-687FFH 1A1H | 70400H-707FFH 1C1H | 78400H-787FFH 1E1H
60800H-60BFFH 182H |68800H-68BFFH 1A2H | 70800H-70BFFH 1C2H | 78800H-78BFFH 1E2H
60CO00H-60FFFH 183H |68CO0H-68FFFH 1A3H | 70CO0H-70FFFH 1C3H | 78CO0H-78FFFH 1E3H
61000H-613FFH 184H | 69000H-693FFH 1A4H | 71000H-713FFH 1C4H | 79000H-793FFH 1E4H
61400H-617FFH 185H | 69400H-697FFH 1A5H | 71400H-717FFH 1C5H || 79400H-797FFH 1E5H
61800H-61BFFH 186H | 69800H-69BFFH 1A6H | 71800H-71BFFH 1C6H || 79800H-79BFFH 1E6H
61CO0H-61FFFH 187H | 69CO0H-69FFFH 1A7H || 71CO0H-71FFFH 1C7H | 79CO0H-79FFFH 1E7H
62000H-623FFH 188H | 6A000H-6A3FFH 1A8H | 72000H-723FFH 1C8H | 7A000H-7A3FFH 1E8H
62400H-627FFH 189H | 6A400H-6A7FFH 1A9H | 72400H-727FFH 1C9H | 7A400H-7A7FFH 1E9H
62800H-62BFFH 18AH | 6A800H-6ABFFH 1AAH | 72800H-72BFFH 1CAH | 7A800H-7ABFFH 1EAH
62CO0H-62FFFH 18BH | 6ACO0H-6AFFFH 1ABH | 72CO0H-72FFFH 1CBH | 7ACO0H-7AFFFH 1EBH
63000H-633FFH 18CH | 6BO0O00H-6B3FFH 1ACH | 73000H-733FFH 1CCH | 7B0O00OH-7B3FFH 1ECH
63400H-637FFH 18DH | 6B400H-6B7FFH 1ADH | 73400H-737FFH 1CDH || 7B400H-7B7FFH 1EDH
63800H-63BFFH 18EH | 6B800H-6BBFFH 1AEH | 73800H-73BFFH 1CEH | 7B800H-7BBFFH 1EEH
63C00H-63FFFH 18FH | 6BCOOH-6BFFFH 1AFH | 73CO0H-73FFFH 1CFH | 7BCOOH-7BFFFH 1EFH
64000H-643FFH 190H | 6CO000H-6C3FFH 1BOH | 74000H-743FFH 1DOH | 7CO00H-7C3FFH 1FOH
64400H-647FFH 191H | 6C400H-6C7FFH 1B1H | 74400H-747FFH 1D1H | 7C400H-7C7FFH 1F1H
64800H-64BFFH 192H |6C800H-6CBFFH 1B2H | 74800H-74BFFH 1D2H | 7C800H-7CBFFH 1F2H
64C00H-64FFFH 193H |6CCO0H-6CFFFH 1B3H | 74CO0H-74FFFH 1D3H | 7CCO0H-7CFFFH 1F3H
65000H-653FFH 194H |6D000H-6D3FFH 1B4H | 75000H-753FFH 1D4H | 7D0O00H-7D3FFH 1F4H
65400H-657FFH 195H | 6D400H-6D7FFH 1B5H | 75400H-757FFH 1D5H | 7D400H-7D7FFH 1F5H
65800H-65BFFH 196H | 6D800H-6DBFFH 1B6H | 75800H-75BFFH 1D6H | 7D800H-7DBFFH 1F6H
65C00H-65FFFH 197H |6DCOOH-6DFFFH 1B7H || 75C0O0H-75FFFH 1D7H | 7DCOOH-7DFFFH 1F7H
66000H-663FFH 198H |6EO00H-6E3FFH 1B8H | 76000H-763FFH 1D8H | 7EO00H-7E3FFH 1F8H
66400H-667FFH 199H | 6E400H-6E7FFH 1B9H | 76400H-767FFH 1D9H | 7TE400H-7E7FFH 1F9H
66800H-66BFFH 19AH | 6E800H-6EBFFH 1BAH | 76800H-76BFFH 1DAH | 7E800H-7EBFFH 1FAH
66C00H-66FFFH 19BH | 6ECOOH-6EFFFH 1BBH | 76CO0H-76FFFH 1DBH | 7ECOOH-7EFFFH 1FBH
67000H-673FFH 19CH | 6FO00H-6F3FFH 1BCH | 77000H-773FFH 1DCH | 7FO00H-7F3FFH 1FCH
67400H-677FFH 19DH | 6F400H-6F7FFH 1BDH || 77400H-777FFH 1DDH || 7F400H-7F7FFH 1FDH
67800H-67BFFH 19EH | 6F800H-6FBFFH 1BEH | 77800H-77BFFH 1DEH | 7F800H-7FBFFH 1FEH
67CO0H-67FFFH 19FH | 6FCOOH-6FFFFH 1BFH | 77CO0H-77FFFH 1DFH | 7FCOOH-7FFFFH 1FFH
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3.1.1 Internal program memory space
The internal program memory space stores the program and table data.
The RL78/D1A products incorporate internal ROM (flash memory), as shown below.

<R> Table 3-2. Internal ROM Capacity
Part Number Internal ROM
Structure Capacity
R5F10CGBxFB Flash memory 24576 x 8 bits (00000H to O5FFFH)
R5F10CGCxFB, R5F10DGCxFB 32768 x 8 hits (00000H to 07FFFH)
R5F10CGDxFB, R5F10DGDxFB, R5F10CLDxFB, 49152 x 8 bits (00000H to OBFFFH)
R5F10DLDxFB, R5F10CMDxFB, R5SF10DMDxFB
R5F10DGEXFB, R5F10DLEXFB, R5F10CMEXFB, 65536 x 8 bits (00000H to OFFFFH)
R5F10DMEXFB, R5F10DPEXFB
R5F10DMFxFB, R5F10DPFxFB 98304 x 8 bits (00000H to 17FFFH)
R5F10DMGXxFB, R5F10DPGxFB 131072 x 8 bits (00000H to 1FFFFH)
R5F10DMJxFB, R5F10TPJIXFB, R5F10DPJXFB, 262144 x 8 bits (00000H to 3FFFFH)
R5F10DSJxFB
R5F10DSKxFB, R5F10DPKxFB 393216 x 8 hits (00000H to 5FFFFH)
R5F10DSLXFB, R5F10DPLXFB 524288 x 8 bits (00000H to 7FFFFH)

The internal program memory space is divided into the following areas.

(1) Vector table area
The 128-byte area 00000H to 0007FH is reserved as a vector table area. The program start addresses for branch
upon reset or generation of each interrupt request are stored in the vector table area. Furthermore, the interrupt jump
address is a 64 K address of 00000H to OFFFFH, because the vector code is assumed to be 2 bytes.
Of the 16-bit address, the lower 8 bits are stored at even addresses and the higher 8 bits are stored at odd addresses.
To use the boot swap function, set a vector table also at 02000H to 0207FH.
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<R> Table 3-3. Vector Table (1/2)

Vector Interrupt 48-pin 64-pin 80-pin 100-pin 128-pin
Table Address Source y . S B y - - }
0000H RESET, POR, | v N N N N N N N N

LVD, WDT,

TRAP, IAW,

RPE, CLKM
0004H INTWDTI v v N N N N N N N
0006H INTLVI N Y N N N N N N N
0008H INTPO - - v v v v v v v
000AH INTP1 v v v v J v v N N
000CH INTP2 N N N N N N N N N
000EH INTP3 N N N N N N N N N
0010H INTP4 v v v N N N N N N
0012H INTP5 N N N N N N N N N
0014H INTCLM v v v v V v v v v
0016H INTCSI00 v v v v N N N N N

INTSTO - - - - _ _ _ _ N
0018H INTCSI01 v v N N N N N N N

INTSRO - - - - - - _ _ N
001AH INTDMAO v v v v v v v v v
001CH INTDMA1L \ v \ \ v \ N N N
001EH INTRTC v v v v v v v v v
0020H INTIT N N N N N N N N N
0022H INTLTO - - N N N N N N N
0024H INTLRO - - N N N N N N N
0026H INTLSO - - v v v v v N N
0028H INTPLRO - - N N N N N N N
002AH INTSG v v v v J v v N N
002CH INTTMOO v v v v N N N N N
002EH INTTMO1 v v N N N N N N N
0030H INTTMO2 N v N N N N N N N
0032H INTTMO3 v v v N N N N N N
0034H INTAD v v v v v v N N N
0036H INTLTL v v v v v v v v v
0038H INTLR1 v N N N N N N N N
003AH INTLS1 v v v N N N N J N
003CH INTPLR1 v v N N N N N N N
003EH INTCSI10 - - - - - - N N N
0040H INTIIC11 v v N N N N N N N
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<R> Table 3-3. Vector Table (2/2)
Vector Interrupt 48-pin 64-pin 80-pin 100-pin 128-pin
Table Address Source

S 8 g g g S | 58| 8§ S

i i I m T i T m i

= & & & © & R & &
0042H INTTMO4 v v v v v v N N N
0044H INTTMO5 v v v v v v v v v
0046H INTTMO6 v v v v v v v v N
0048H INTTMO7 v v v v v v v v N
004AH INTCIERR | - - - - - - - N N
004CH INTCIWUP | - - - - - - _ N N
004EH INTCOERR | - v - N - N N J N
0050H INTCOWUP | — v - v - N N N N
0052H INTCOREC | - v - N - N N N N
0054H INTCOTRX | - v - N - N N N N
0056H INTTM10 v v v v v v v v v
0058H INTTM11 \/ J J J \/ \/ V N N
005AH INTTM12 v v v v v v v v N
005CH INTTM13 V J J J 3 V v N N
005EH INTMD v v v v v v v v v
0060H INTCIREC | - - - - - - - N N
0062H INTFL v v v v v v v v N
0064H INTCITRX | - - - - - - _ N N
0066H INTTM14 V v v v v v v v v
0068H INTTM15 v v v v v v v v N
006AH INTTM16 3 J J J 3 V v N N
006CH INTTM17 x/ J J J \/ y V N N
006EH INTTM20 v v v v v v v v v
00070H INTTM21 x/ J J J \/ V V N N
00072H INTTM22 v v v v v v v v N
0074H INTTM23 v J J J S V V N N
0076H INTTM24 v v v v v v v v N
0078H INTTM26 v v v v v v v v v
007AH INTDMA2 - - - - - - N N N
007CH INTDMA3 - - - - - - N N N
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(2) CALLT instruction table area
The 64-byte area 00080H to 000BFH can store the subroutine entry address of a 2-byte call instruction (CALLT). Set
the subroutine entry address to a value in a range of 00000H to OFFFFH (because an address code is of 2 bytes).
To use the boot swap function, set a CALLT instruction table also at 02080H to 020BFH.

(3) Option byte area
A 4-byte area of 000COH to 000C3H can be used as an option byte area. Set the option byte at 020COH to 020C3H
when the boot swap is used. For details, see CHAPTER 28 OPTION BYTE.

(4) On-chip debug security ID setting area
A 10-byte area of 000C4H to 000CDH and 020C4H to 020CDH can be used as an on-chip debug security ID setting
area. Set the on-chip debug security ID of 10 bytes at 000C4H to 000CDH when the boot swap is not used and at
000C4H to 000CDH and 020C4H to 020CDH when the boot swap is used. For details, see CHAPTER 30 ON-CHIP
DEBUG FUNCTION.
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3.1.2 Mirror area

The RL78/D1A mirrors the code flash area of 00000H to OFFFFH, to FOOOOH to FFFFFH. The products with 96 KB or
more flash memory mirror the code flash area of 00000H to OFFFFH or 10000H to 1FFFFH, to FOOOOH to FFFFFH (the
code flash area to be mirrored is set by the processor mode control register (PMC)).

By reading data from FOOOOH to FFFFFH, an instruction that does not have the ES register as an operand can be used,
and thus the contents of the code flash can be read with the shorter code. However, the code flash area is not mirrored to
the SFR, extended SFR, RAM, and use prohibited areas.

See 3.1 Memory Space for the mirror area of each product.

The mirror area can only be read and no instruction can be fetched from this area.

The following show examples.

Example R5F10DMEXFB (Flash memory: 64 KB, RAM: 4 KB)

FFFFFH
Special-function register (SFR)
256 bytes
FFFOOH
FFEFFH General-purpose register
FFEEOH 32 bytes
FFEDFH RAM
4 KB is mi
FEFOOH For example, 0E789H is mirrored to
FEEFFH FE789H. Data can therefore be read
. by MOV A, IE789H, instead of MOV
Mirror ES, #00H and MOV A, ES:IE789H.
(same data as 03000H to OEEFFH) . .
F3000H
F2FFFH
Data flash memory
F1000H
FOFFFH
Reserved
FO800H
FO7FFH
Special-function register (2nd SFR)
2 KB
FOOOOH
EFFFFH
Mirror
Reserved
10000H
OFFFFH
Code flash memory
OEFOOH|_ _ _ ___ __________41
OEEFFH
Code flash memory
03000H|=—===eeeeeeee————
02FFFH Code flash memory
00000H
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The PMC register is described below.

e Processor mode control register (PMC)

This register sets the flash memory space for mirroring to area from FOOOOH to FFFFFH.

The PMC register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 00H.

Figure 3-10. Format of Configuration of Processor Mode Control Register (PMC)

Address: FFFFEH After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 <0>
PMC | 0 | 0 | 0 | 0 | 0 | 0 | 0 | MAA |
MAA Selection of flash memory space for mirroring to area from FOOOOH to FFFFFH
0 00000H to OFFFFH is mirrored to FOOOOH to FFFFFH
1 10000H to 1FFFFH is mirrored to FOOOOH to FFFFFH
Cautions1. In products with 64 KB or less flash memory, be sure to clear bit 0 (MAA) of this register to 0
(default value).
<R> 2.

After setting the PMC register, wait for at least one instruction and access the mirror area.
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3.1.3 Internal data memory space
The RL78/D1A products incorporate the following RAMs.

Table 3-4. Internal RAM Capacity

<R>
Part Number Internal RAM

R5F10CGBxFB, R5F10CGCxFB, R5F10DGCxFB 2048 x 8 bits (FF700H to FFEFFH)
R5F10CGDxFB, R5F10DGDxFB, R5F10CLDXFB, 3072 x 8 bits (FF300H to FFEFFH)
R5F10DLDxFB, R5F10CMDxFB, R5F10DMDxFB
R5F10DGEXFB, R5F10DLEXFB, R5SF10CMEXFB, 4096 x 8 bits (FEFOOH to FFEFFH)
R5F10DMEXFB, R5F10DPEXFB
R5F10DMFxFB, R5F10DPFxFB 6144 x 8 bits (FE700H to FFEFFH)
R5F10DMGXxFB, R5F10DPGxFB 8192 x 8 bits (FDFOOH to FFEFFH)
R5F10DMJxFB, R5F10TPJXFB, R5F10DPJXFB, 16384 x 8 bits (FBFOOH to FFEFFH)
R5F10DSJxFB
R5F10DSKxFB, R5F10DPKxFB 20480 x 8 bits (FAFOOH to FFEFFH)
R5F10DSLXFB, R5F10DPLxFB 24576 x 8 bits (FOFOOH to FFEFFH)

The internal RAM can be used as a data area and a program area where instructions are written and executed. Four
general-purpose register banks consisting of eight 8-bit registers per bank are assigned to the 32-byte area of FFEEOH to
FFEFFH of the internal RAM area. However, instructions cannot be executed by using the general-purpose registers.

The internal RAM is used as stack memory.

Caution 1. It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching or as a
<R> stack area.

2. Do not allocate the stack area, data buffers for use by the flash library, arguments of library functions,
branch destinations in the processing of vectored interrupts, or destinations or sources for DMA
transfer to the area from FFE20H to FFEDFH when performing self-programming or rewriting of the

<R> data flash memory.

3. The flash library uses RAM in self-programming and rewriting of the data flash memory.

The target products and start address of the RAM areas used by the flash library are shown below.
R5F10CGDxFB, R5F10DGDxFB, R5F10CLDxFB, R5F10DLDxFB, R5F10CMDxFB, R5F10DMDxFB:
Start address FF300H
R5F10DGExFB, R5F10DLEXFB, R5F10CMExFB, R5F10DMEXFB, R5F10DPEXFB: Start address
FEFOOH
R5F10DSKxFB, R5F10DPKxFB: Start address FAFOOH
R5F10DSLxFB, R5F10DPLXxFB: Start address FOFOOH

For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library for

RL78 Family (R20UT2944).
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3.1.4 Special function register (SFR) area
On-chip peripheral hardware special function registers (SFRs) are allocated in the area FFFOOH to FFFFFH (see Table

3-5in 3.2.4 Special function registers (SFRs)).
Caution Do not access addresses to which SFRs are not assigned.

3.1.5 Extended special function register (2nd SFR: 2nd Special Function Register) area

On-chip peripheral hardware special function registers (2nd SFRs) are allocated in the area FOOOOH to FO7FFH (see
Table 3-6 in 3.2.5 Extended Special function registers (2nd SFRs: 2nd Special Function Registers)).

SFRs other than those in the SFR area (FFFOOH to FFFFFH) are allocated to this area. An instruction that accesses
the extended SFR area, however, is 1 byte longer than an instruction that accesses the SFR area.

Caution Do not access addresses to which extended SFRs are not assigned.
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3.1.6 Data memory addressing
Addressing refers to the method of specifying the address of the instruction to be executed next or the address of the
register or memory relevant to the execution of instructions.
Several addressing modes are provided for addressing the memory relevant to the execution of instructions for the

RL78/D1A, based on operability and other considerations.

For areas containing data memory in particular, special

addressing methods designed for the functions of the special function registers (SFR) and general-purpose registers are
available for use. Figures 3-9 to 3-15 show correspondence between data memory and addressing. For details of each
addressing, see 3.4 Addressing for Processing Data Addresses.

FFFFFH
FFF20H
FFFLFH

FFFOOH
FFEFFH

FFEEOH
FFEDFH

FFE20H
FFELFH

FF700H
FF6FFH

F3000H
F2FFFH

F1000H
FOFFFH

FO800H
FOTFFH

FOOOOH
EFFFFH

06000H
05FFFH

00000H

Figure 3-11. Correspondence Between Data Memory and Addressing

(R5F10CGD)

Special function register (SFR)

256 bytes

SFR addressing

General-purpose register
32 bytes

Register addressing

Short direct
addressing

l

L Mirror £

49.75 KB

Data flash memory
8 KB

Reserved

Special function register (2nd SFR)
2 KB

= Reserved -~

) )

Code flash memory
I~ 24 KB

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing

Note Use of part of this area is prohibited by libraries, when using the self-programming function and data flash

function.

Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS = 0),
be sure to initialize the used RAM area + 10 bytes.
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Figure 3-12. Correspondence Between Data Memory and Addressing
(R5F10CGC, R5F10DGC)

SFR addressing

- N

Short direct

Register addressing addressing

l

FFFFFH
FFF20H Special function register (SFR)
FFFLFH [ 7777777 256 bytes T
FFFOOH
FFEFFH | General-purpose register
FFEEOH 32 bytes
FFEDFH
FFE20H |______________*1 RAM .
FFEL1FH 2 KB
FF700H
FF6FFH

£ Mirror £

T 49.75 KB 7
F3000H
FZFFFH Data flash memory
F1000H 8 KB
FOFFFH

Reserved
FO800H
FO7TFFH
Special function register (2nd SFR)
2 KB

FOOOOH
EFFFFH

pt Reserved -~
08000H
07FFFH

L Code flash memory

T 32 KB
00000H

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing

Note Use of part of this area is prohibited by libraries, when using the self-programming function and data flash

function.

Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS = 0),
be sure to initialize the used RAM area + 10 bytes.
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Figure 3-13. Correspondence Between Data Memory and Addressing
(R5F10CGD, R5F10DGD, R5F10CLD, R5F10DLD, R5F10CMD, R5F10DMD)

[}
SFR addressing

- N

Short direct

addressing

l

Register addressing

FFFFFH
FFF20H Special function register (SFR)
FFFLFH [ 7777777 256 bytes T
FFFOOH
FFEFFH | General-purpose register
FFEEOH 32 bytes
FFEDFH
FFE20H |______________] RAM ..
FFELFH 3 KB
FF300H
FF2FFH
£ Mirror p
T 48.75 KB 1
F3000H
FZFFFH Data flash memory
F1000H 8 KB
FOFFFH
Reserved
FOB800H
FO7FFH

FOO000H

Special function register (2nd SFR)
2 KB

EFFFFH

0CO000H
0BFFFH

00000H

= Reserved -~

Code flash memory

- 48 KB

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing

Note Use of part of this area is prohibited by libraries, when using the self-programming function and data flash

function.

Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS = 0),
be sure to initialize the used RAM area + 10 bytes.
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Figure 3-14. Correspondence Between Data Memory and Addressing
(R5F10DGE, R5F10DLE, R5F10CME, R5F10DME, R5F10DPE)

}
SFR addressing

FFFFFH
FEF20H Special function register (SFR)
FFFL1FH 256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
FFE20H|. ... . RAM ]
FFELFH 4 KB
FEFOOH
FEEFFH| Mirror
T 47.75 KB
F3000H
F2FFFH Data flash memory
F1000H 8 KB
FOFFFH
Reserved
FO800H
FO7FFH
Special function register (2nd SFR)
2 KB
FOOOOH
EFFFFH
- Reserved
10000H
OFFFFH
L Code flash memory
T 64 KB
00000H

Register addressing

Short direct
addressing

l

Direct addressing

Register indirect addressing

Based addressing

Based indexed addressing

Note Use of part of this area is prohibited by libraries, when using the self-programming function and data flash

function.

Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS = 0),
be sure to initialize the used RAM area + 10 bytes.
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Figure 3-15. Correspondence Between Data Memory and Addressing

(R5F10DMF, R5F10DPF)

}
SFR addressing

Register addressing

Short direct
addressing

l

FFFFFH
FEF20H Special function register (SFR)
FFFL1FH 256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
FFE20H|. ... .. . RAM ]
FFELFH 6 KB
FE700H
FE6FFH| Mirror
T 45.75 KB
F3000H
F2FFFH Data flash memory
F1000H 8 KB
FOFFFH
Reserved
FO800H
FO7FFH
Special function register (2nd SFR)
2 KB
FOOOOH
EFFFFH
- Reserved
18000H
17FFFH
L Code flash memory
T 96 KB
00000H

Direct addressing

Register indirect addressing

Based addressing

Based indexed addressing

Note Use of part of this area is prohibited by libraries, when using the self-programming function and data flash
function.

Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS = 0),
be sure to initialize the used RAM area + 10 bytes.
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Figure 3-16. Correspondence Between Data Memory and Addressing

(R5F10DMG, R5F10DPG)

}
SFR addressing

Register addressing

Short direct
addressing

l

FFFFFH
FEF20H Special function register (SFR)
FFFL1FH 256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
FFE20H|. ... .. . RAM ]
FFELFH 8 KB
FDFOOH
FDEFFH| Mirror
T 43.75 KB
F3000H
F2FFFH Data flash memory
F1000H 8 KB
FOFFFH
Reserved
FO800H
FO7FFH
Special function register (2nd SFR)
2 KB
FOOOOH
EFFFFH
- Reserved
20000H
1FFFFH
L Code flash memory
T 128 KB
00000H

Direct addressing

Register indirect addressing

Based addressing

Based indexed addressing

Note Use of part of this area is prohibited by libraries, when using the self-programming function and data flash
function.

Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS = 0),
be sure to initialize the used RAM area + 10 bytes.

RO1UH0317EJ0110 Rev. 1.10

Mar 23, 2015

RENESAS

111



<R>

RL78/D1A

CHAPTER 3 CPU ARCHITECTURE

Figure 3-17. Correspondence Between Data Memory and Addressing

(R5F10DMJ, R5F10TPJ, R5F10DPJ, R5F10DSJ)

}
SFR addressing

Register addressing

Short direct
addressing

l

FFFFFH
FEF20H Special function register (SFR)
FFFL1FH 256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
FFE20H|. ... . RAM .
FFELFH 16 KB
FBFOOH
FBEFFH| Mirror
F3000H[ 35.75KB
F2FFFH Data flash memory
F1000H 8 KB
FOFFFH
Reserved
FO800H
FO7FFH
Special function register (2nd SFR)
2 KB

FOOOOH
EFFFFH

- Reserved
40000H
3FFFFH

L Code flash memory

T 256 KB
00000H

Direct addressing

Register indirect addressing

Based addressing

Based indexed addressing

Note Use of part of this area is prohibited by libraries, when using the self-programming function and data flash

function.

Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS = 0),
be sure to initialize the used RAM area + 10 bytes.
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function.

be sure to initialize the used RAM area + 10 bytes.
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Figure 3-18. Correspondence Between Data Memory and Addressing
(R5F10DSK, R5F10DPK)
FFFFM i A
FFF20H Special function register (SFR) SFR addressing
FFEL1F 256 bytes T
FFFOOH
FFEFM| General-purpose register S ) Short direct
FFEEM 32 bytes ‘ Register addressing addressing
FFEDM — l
FFE2OH|.____________RAM ]
FFELIH 20KB
FAFOOH
FAEFH| Mirror 1
F3000H] 35.75 KB T
FZFFHM Data flash memory
F1000H 8 KB
FOFFFH
Reseaved
F0800H
FO7FFH
Special function register (2nd SFR Direct addressing
2 KB
F0000H Register indirect addressing
EFFFH Based addressing
Based indexed addressing

- Resaved -~
60000H
S5FFF

A Code flash memory 1

T 384 KB T
00000H Y

Note Use of part of this area is prohibited by libraries, when using the self-programming function and data flash

Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS = 0),
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function.

be sure to initialize the used RAM area + 10 bytes.
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Figure 3-19. Correspondence Between Data Memory and Addressing
(R5F10DSL, R5F10DP)
FFFFM i A
FFF20H Special function register (SFR) SFR addressing
FFEL1F 256 bytes T
FFFOOH
FFEFM| General-purpose register S ) Short direct
FFEEM 32 bytes ‘ Register addressing addressing
FFEDM — l
FFE2OH|.____________RAM ]
FFELIH 24 KB
FOFOOH
FOEFM| Mirror 1
F3000H] 35.75 KB T
FZFFHM Data flash memory
F1000H 8 KB
FOFFFH
Reseaved
F0800H
FO7FFH
Special function register (2nd SFR Direct addressing
2 KB
F0000H Register indirect addressing
EFFFH Based addressing
Based indexed addressing

- Resaved -~
80000H
TFFFH

A Code flash memory 1

T 512 KB T
00000H Y

Note Use of part of this area is prohibited by libraries, when using the self-programming function and data flash

Caution When executing instructions from the RAM area while RAM parity error resets are enabled (RPERDIS = 0),
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3.2 Processor Registers

The RL78/D1A products incorporate the following processor registers.

3.2.1 Control registers

The control registers control the program sequence, statuses and stack memory. The control registers consist of a

program counter (PC), a program status word (PSW) and a stack pointer (SP).

(1) Program counter (PC)
The program counter is a 20-bit register that holds the address information of the next program to be executed.
In normal operation, PC is automatically incremented according to the number of bytes of the instruction to be fetched.
When a branch instruction is executed, immediate data and register contents are set.
Reset signal generation sets the reset vector table values at addresses 0000H and 0001H to the program counter.
Figure 3-20. Format of Program Counter
19 0
PC
(2) Program status word (PSW)
The program status word is an 8-bit register consisting of various flags set/reset by instruction execution.
Program status word contents are stored in the stack area upon vectored interrupt request is acknowledged or PUSH
PSW instruction execution and are restored upon execution of the RETB, RETI and POP PSW instructions. Reset
signal generation sets the PSW register to 06H.
Figure 3-21. Format of Program Status Word
7 0
PSW | IE Z |RBS1| AC |RBSO| ISP1 | ISPO | CY
(a) Interrupt enable flag (IE)
This flag controls the interrupt request acknowledge operations of the CPU.
When 0, the IE flag is set to the interrupt disabled (DI) state, and all maskable interrupt requests are disabled.
When 1, the IE flag is set to the interrupt enabled (El) state and maskable interrupt request acknowledgment is
controlled with an in-service priority flag (ISP1, ISPO), an interrupt mask flag for various interrupt sources, and a
priority specification flag.
The IE flag is reset (0) upon DI instruction execution or interrupt acknowledgment and is set (1) upon El
instruction execution.
(b) Zero flag (2)
When the operation or comparison result is zero or equal, this flag is set (1). Itis reset (0) in all other cases.
(c) Register bank select flags (RBS0O, RBS1)
These are 2-bit flags to select one of the four register banks.
In these flags, the 2-bit information that indicates the register bank selected by SEL RBn instruction execution is
stored.
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(d) Auxiliary carry flag (AC)
If the operation result has a carry from bit 3 or a borrow at bit 3, this flag is set (1). Itis reset (0) in all other cases.

(e) In-service priority flags (ISP1, ISPO)
This flag manages the priority of acknowledgeable maskable vectored interrupts. Vectored interrupt requests
specified lower than the value of ISPO and ISP1 flags by the priority specification flag registers (PRnOL, PRnOH,
PRn1L, PRn1H, PRn2L, PRN2H) (see 21.3 (3)) cannot be acknowledged. Actual request acknowledgment is
controlled by the interrupt enable flag (IE).

Remark n=0,1

(f) Carry flag (CY)
This flag stores overflow and underflow upon add/subtract instruction execution. It stores the shift-out value upon
rotate instruction execution and functions as a bit accumulator during bit operation instruction execution.

(3) Stack pointer (SP)
This is a 16-bit register to hold the start address of the memory stack area. Only the internal RAM area can be set as
the stack area.

Figure 3-22. Format of Stack Pointer

15 0

SP |SP15|SP14|SP13|SP12|SP11|SP10| SP9 |SP8 |SP7 |SP6 |SP5 |SP4 |SP3|SP2|SP1 | SPO

The SP is decremented ahead of write (save) to the stack memory and is incremented after read (restored) from the
stack memory.
Each stack operation saves data as shown in Figure 3-18.

Cautions 1. Since reset signal generation makes the SP contents undefined, be sure to initialize the SP
before using the stack.

<R> 2. It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or a stack area.
<R> 3. Do not allocate the stack area, data buffers for use by the flash library, arguments of library

functions, branch destinations in the processing of vectored interrupts, or destinations or
sources for DMA transfer to the area from FFE20H to FFEDFH when performing self-programming
or rewriting of the data flash memory.
<R> 4. The flash library uses RAM in self-programming and rewriting of the data flash memory.
The target products and start address of the RAM areas used by the flash library are shown
below.
R5F10CGDxFB, R5F10DGDxFB, R5F10CLDxFB, R5F10DLDxFB, R5F10CMDxFB,
R5F10DMDxFB: Start address FF300H
R5F10DGExFB, R5F10DLEXFB, R5F10CMEXxFB, R5F10DMExFB, R5F10DPEXFB: Start address
FEFOOH
R5F10DSKxFB, R5F10DPKxFB: Start address FAFOOH
R5F10DSLxFB, R5F10DPLxFB: Start address F9FOOH
For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library
for RL78 Family (R20UT2944).

<R>
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3.2.2 General-purpose registers

General-purpose registers are mapped at particular addresses (FFEEOH to FFEFFH) of the data memory. The general-
purpose registers consists of 4 banks, each bank consisting of eight 8-bit registers (X, A, C, B, E, D, L, and H).

Each register can be used as an 8-bit register, and two 8-bit registers can also be used in a pair as a 16-bit register (AX,
BC, DE, and HL).

These registers can be described in terms of function names (X, A, C, B, E, D, L, H, AX, BC, DE, and HL) and absolute
names (RO to R7 and RPO to RP3).

Register banks to be used for instruction execution are set by the CPU control instruction (SEL RBn). Because of the 4-
register bank configuration, an efficient program can be created by switching between a register for normal processing and
a register for interrupts for each bank.

Caution It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a stack area.

Figure 3-23. Configuration of General-Purpose Registers

(&) Function name

16-bit processing 8-bit processing
FFEFFH
H
Register bank 0 HL
L
FFEF8H
D
Register bank 1 DE
E
FFEFOH
B
Register bank 2 BC
Cc
FFEE8H
A
Register bank 3 AX
X
FFEEOH
15 0 7 0
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<R> 3.2.3 ES and CSregisters

The ES register is used for data access and the CS register is used to specify the higher address when a branch

instruction is executed.

The default value of the ES register after reset is OFH, and that of the CS register is 00H.

ES

CSs

Figure 3-24. Configuration of ES and CS Registers

7 6 5 4 3 2 1 0
0 0 0 0 ES3 ES2 ESH ESO
7 6 5 4 3 2 1 0
0 0 0 0 CS3 | Cs2 | Cst CSo

Though the data area which can be accessed with 16-bit addresses is the 64 Kbytes from FOOOOH to FFFFFH, using the
ES register as well extends this to the 1 Mbyte from 00000H to FFFFFH.

Figure 3-25. Extension of Data Area Which Can Be Accessed

—F| 0000H - FFFFH

laddr16

ES:laddr16 —{ori-FH“OOOOH-FFFFH‘

ES:laddr16

FFFFFH
Special function register
(SFR) 256 bytes
laddr16 -~ =
Extended special function register
(2nd SFR) 2 Kbytes

FOOOOH
EFFFFH

~L Code flash memory ~
00000H

Data memory space
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3.2.4 Special function registers (SFRs)

Unlike a general-purpose register, each SFR has a special function.

SFRs are allocated to the FFFOOH to FFFFFH area.

SFRs can be manipulated like general-purpose registers, using operation, transfer, and bit manipulation instructions.
The manipulable bit units, 1, 8, and 16, depend on the SFR type.

Each manipulation bit unit can be specified as follows.

o 1-bit manipulation
Describe as follows for the 1-bit manipulation instruction operand (sfr.bit).
When the bit name is defined: <Bit name>
When the bit name is not defined: <Register name>, <Bit number> or <Address>, <Bit number>

e 8-bit manipulation
Describe the symbol reserved by the assembler for the 8-bit manipulation instruction operand (sfr). This
manipulation can also be specified with an address.

e 16-bit manipulation
Describe the symbol reserved by the assembler for the 16-bit manipulation instruction operand (sfrp). When
specifying an address, describe an even address.

Table 3-5 gives a list of the SFRs. The meanings of items in the table are as follows.

e Symbol
Symbol indicating the address of a special function register. It is a reserved word in the assembler, and is defined
as an sfr variable using the #pragma sfr directive in the compiler. When using the assembler, debugger, and
simulator, symbols can be written as an instruction operand.

e R/W
Indicates whether the corresponding SFR can be read or written.
R/W: Read/write enable
R: Read only
W: Write only

e Manipulable bit units
“\" indicates the manipulable bit unit (1, 8, or 16). “~" indicates a bit unit for which manipulation is not possible.

o After reset
Indicates each register status upon reset signal generation.

Caution Do not access addresses to which extended SFRs are not assigned.

Remark For extended SFRs (2nd SFRs), see 3.2.5 Extended special function registers (2nd SFRs: 2nd Special

Function Registers).
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Table 3-5. SFR List (1/5)
Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range After Reset
1-bit 8-bit 16-bit
FFFOOH Port register 0 PO R/W N N _ 00H
FFFO1H | Portregister 1 P1 R/W \/ ~ _ 0O0H
FFFO2H | Port register 2 P2 R/W + N - 0O0H
FFFO3H | Port register 3 P3 RIW| S - 00H
FFFO4H | Port register 4 P4 RIW| v - O0H
FFFO5H | Port register 5 P5 RW| v - 00H
FFFO6H | Port register 6 P6 RIW| S - 00H
FFFO7H Port register 7 P7 R/W N N _ 00H
FFFO8H | Port register 8 P8 RW| N - 00H
FFFO9H | Port register 9 P9 RW| v - 00H
FFFOAH | Port register 10 "*'® P10 RW| N _ 00H
FFFOBH | Port register 11 "' P11 RW/| N _ 00H
FFFOCH | Port register 12 P12 RW| \ - 00H
FFFODH | Port register 13 P13 RW| J - 0OH
FFFOEH | Port register 14 P14 R/W N N _ 00H
FFFOFH | Port register 15 P15 RW| J - 00H
FFF10H | Serial data register 00 SDRO00 R/W - - v 0000H
FFF11H SDROOL RW| - J -
FFF12H | Serial data register 01 SDRO1 R/W - - v 0000H
FFF13H SDRO1L R/W - S -
FFF14H | Serial data register 10 SDR10 R/W - - v 0000H
FFF15H SDR10L RW| - J -
FFF16H | Serial data register 11 SDR11 R/W - - v 0000H
FFF17H SDR11L R/W - S -
FFF18H | Timer data register 00 TDROO RIW| - - N 0000H
FFF19H
FFF1AH | Timer data register 01 TDRO1 R/IW - - v 0000H
FFF1BH
FFF1EH | 10-bit A/D conversion result register ADCR R - - v 0000H
FFF1FH 8-bit A/D conversion result register ADCRH R - S - 00H
FFF20H | Port mode register 0 PMO RW| J - FFH
FFF21H | Port mode register 1 PM1 RW| J - FFH
FFF22H | Port mode register 2 PM2 RW| \ - FFH
FFF23H | Port mode register 3 PM3 RW| S - FFH
FFF24H | Port mode register 4 PM4 RW| J - FFH
FFF25H | Port mode register 5 PM5 RW| \ - FFH
FFF26H | Port mode register 6 PM6 RW| \ - FFH
FFF27H | Port mode register 7 PM7 RW| J - FFH
FFF28H | Port mode register 8 PM8 RW| J - FFH
FFF29H | Port mode register 9 PM9 RW| \ - FFH
FFF2AH | Port mode register 10 V' PM10 RW/| N - FFH
FFF2BH | Port mode register 11 "' PM11 RW| V - FFH
FFF2CH | Port mode register 12 ' PM12 RW/| N _ FFH
Note 128-pin products only.
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Table 3-5. SFR List (2/5)
Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range After Reset
1-bit 8-bit 16-bit
FFF2DH | Port mode register 13 PM13 RW| J - FFH
FFF2EH | Port mode register 14 PM14 RW| J - FFH
FFF2FH | Port mode register 15 PM15 RW| \ - FFH
FFF30H | A/D converter mode register 0 ADMO RW| J - 00H
FFF31H | Analog input channel specification register ADS R/W N \ - O00H
FFF32H | A/D converter mode register 1 ADM1 RW| \/ - OOH
FFF34H Watch error correction register SUBCUDW R/W - - N 0000H
FFF36H | RTC1Hz pin select register RTCSEL RW/| x/ - OOH
FFF37H Stepper motor port mode control register SMPC R/W N v - 00H
FFF38H External interrupt rising edge enable register 0 EGPO R/W v \ - O00H
FFF39H | External interrupt falling edge enable register 0 EGNO RW| S - 00H
FFF3CH | Serial communication pin select register 0 STSELO RW| \ - O0H
FFF3DH | Serial communication pin select register 1 STSEL1 RW| \ - 00H
FFF3EH | Timer input select else register TISELSE RW| \ - O0H
FFF3FH | Sound generator pin select register SGSEL RW| \/ - OOH
FFF40H | LCD mode register LCDMD RW| J - OOH
FFF41H | LCD display mode register LCDM RW| \ - 00H
FFF42H | LCD clock control register LCDCO RW| \ - O0H
<R>| FFF44H | LCD Bus Interface data register "' LBDATA RW| - - \ 0000H
LBDATAL RW| - J - 00H
<R>| FFF46H | LCD Bus Interface read data register "°' LBDATAR RW| - - V 0000H
LBDATARL RW| - J - OOH
FFF48H LIN-UARTO transmit data register UFOTX R/W - - v 0000H
LIN-UARTO 8-bit transmit data register UFOTXB R/W - S - 00H
FFF4AH | LIN-UARTO receive data register UFORX R - - \/ 0000H
UFORXB R - N - 00H
FFFACH | LIN-UART1 transmit data register UF1TX R/W - - N 0000H
LIN-UART1 8-bit transmit data register UF1TXB R/W - \/ - 00H
FFF4EH | LIN-UART1 receive data register UF1RX - - v 0000H
UF1RXB - J - 0OH
<R> Note 128-pin products only.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-5. SFR List (3/5)
Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range After Reset
1-bit 8-bit 16-bit

FFF50H | Interval timer control register ITMC R/W - - \ 7FFFH
FFF52H | Second count register SEC R/W - v - 00H
FFF53H Minute count register MIN R/W - N - 00H
FFF54H Hour count register HOUR R/W - v - 12H
FFF55H | Week count register WEEK R/W - N - 00H
FFF56H Day count register DAY R/W - v - 01H
FFF57H Month count register MONTH R/W - N - 01H
FFF58H | Year count register YEAR R/W - v - 00H
FFF59H | Watch error correction register SUBCUD R/W - N - 00H
FFF5AH | Alarm minute register ALARMWM R/W - v - 00H
FFF5BH | Alarm hour register ALARMWH RW| - v - 12K
FFF5CH | Alarm week register ALARMWW R/W - v - 00H
FFF5DH | Real time counter control register O RTCCO RIW| N - 00H
FFF5EH | Real time counter control register 1 RTCC1 RW | N - 00H
FFF64H | Timer data register 02 TDRO02 R/W - - S 0000H
FFF66H | Timer data register 03 TDRO3 RIW| - - N 0000H
FFF68H | Timer data register 04 TDR04 R/W - - S 0000H
FFF6AH | Timer data register 05 TDRO5 R/W - - N 0000H
FFF6CH | Timer data register 06 TDRO6 R/W - - S 0000H
FFF6EH | Timer data register 07 TDRO7 R/W - - N 0000H
FFF70H | Timer data register 10 TDR10 R/W - - \ 0000H
FFF72H | Timer data register 11 TDR11 R/W - - S 0000H
FFF74H | Timer data register 12 TDR12 R/W - - \ 0000H
FFF76H | Timer data register 13 TDR13 R/W - - S 0000H
FFF78H | Timer data register 14 TDR14 R/W - - \ 0000H
FFF7AH | Timer data register 15 TDR15 R/W - - S 0000H
FFF7CH | Timer data register 16 TDR16 R/W - - N 0000H
FFF7EH | Timer data register 17 TDR17 R/W - - \ 0000H
FFF90H | Timer data register 20 TDR20 RIW| - - N 0000H
FFF92H | Timer data register 21 TDR21 R/W - - S 0000H
FFF94H | Timer data register 22 TDR22 RIW| - - N 0000H
FFF96H | Timer data register 23 TDR23 R/W - - \ 0000H
FFF98H Timer data register 24 TDR24 R/W - - N 0000H
FFFOAH | Timer data register 25 TDR25 R/W - - \ 0000H
FFFOCH | Timer data register 26 TDR26 R/W - - N 0000H
FFFOEH | Timer data register 27 TDR27 R/W - - \/ 0000H

Note The value of this register is 00H if the AMPM bit (bit 3 of real-time clock control register 0 (RTCCO)) is set to 1 after

reset.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-5. SFR List (4/5)

Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range After Reset
1-bit 8-bit 16-bit

FFFAOH | Clock operation mode control register CcMC R/W - v - 00H
FFFA1H | Clock operation status control register Ccsc R/W \/ v - COH
FFFA2H | Oscillation stabilization time counter status register | OSTC R N v - O0H
FFFA3H | Oscillation stabilization time select register OSTS R/W - v - 07H
FFFA4H | System clock control register CKC RW | v - 00H
FFFASH | Clock output select register 0 CKSO0 RW | v - 00H
FFFASH | Reset control flag register RESF R - v - Undefined "'
FFFA9H | Voltage detection register LVIM RW | v - 00H Note?
FFFAAH | Voltage detection level register LVIS RW | y —  |OOH/O1H/8IHN"®
FFFABH | Watchdog timer enable register WDTE RW | - 3 - 1AH/9AH "'
FFFACH | CRC input register CRCIN R/W - Y - 00H
FFFBOH | DMA SFR address register 0 DSAO R/W - v - 00H
FFFB1H | DMA SFR address register 1 DSAl1 R/W - v - 00H
FFFB2H | DMA RAM address register OL DRAOL | DRAO |RMW | - 3 J 00H
FFFB3H | DMA RAM address register OH DRAOH R/W - v O00H
FFFB4H | DMA RAM address register 1L DRALL |DRAl |RMW | - 3 J 00H
FFFB5H | DMA RAM address register 1H DRA1H R/W - v O00H
FFFB6H | DMA byte count register OL DBCOL |DBCO |RMW | - y J 00H
FFFB7H | DMA byte count register OH DBCOH R/W - v O00H
FFFB8H | DMA byte count register 1L DBCIL [DBC1 |RW | - v \ 00H
FFFB9H | DMA byte count register 1H DBC1H R/W - v O0H
FFFBAH | DMA mode control register 0 DMCO RW | v - O0H
FFFBBH | DMA mode control register 1 DMC1 RW | v - 00H
FFFBCH | DMA operation control register 0 DRCO RW | y - OOH
FFFBDH | DMA operation control register 1 DRC1 RW | v - 00H
FFFDOH | Interrupt request flag register 2L IF2L IF2 RW | v \ 00H
FFFD1H | Interrupt request flag register 2H IF2H RIW | v 00H
FFFD2H | Interrupt request flag register 3L IF3L IF3 RW | v \ 00H
FFFD3H | Interrupt request flag register 3H IF3H RIW | v - 00H
FFFD4H | Interrupt mask flag register 2L MK2L | MK2 RW | v \ FFH
FFFD5H | Interrupt mask flag register 2H MK2H RIW| v FFH
FFFD6H | Interrupt mask flag register 3L MK3L | MK3 RW | v \ FFH
FFFD7H | Interrupt mask flag register 3H MK3H RW | \ - FFH
FFFD8H | Priority specification flag register 02L PRO2L |PRO2 |RW | v \ FFH
FFFD9H | Priority specification flag register 02H PRO2H RW | R FFH

Notes 1. The reset value of the RESF register varies depending on the reset source.
2. The reset value of the LVIM register varies depending on the reset source.
3. The reset value of the LVIS register varies depending on the reset source and the setting of the option byte.

4. The reset value of the WDTE register is determined by the setting of the option byte.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-5. SFR List (5/5)
Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range After Reset
1-bit 8-bit 16-bit
FFFDAH | Priority specification flag register 02L PRO3L |PRO3 |RW | v v FFH
FFFDBH | Priority specification flag register 03H PRO3H S v
FFFDCH | Priority specification flag register 12L PR12L |PR12 |RMW | v v FFH
FFFDDH | Priority specification flag register 12H PR12H RW | v FFH
FFFDEH | Priority specification flag register 13L PR13L |PR13 |RW | v v FFH
FFFDFH | Priority specification flag register 13H PR13H RW | v FFH
FFFEOH | Interrupt request flag register OL IFOL IFO RW| v v 00H
FFFE1H | Interrupt request flag register OH IFOH RW | v 00H
FFFE2H | Interrupt request flag register 1L IF1L IF1 RIW | v v 00H
FFFE3H | Interrupt request flag register 1H IF1H RW | v 00H
FFFE4H | Interrupt mask flag register OL MKOL | MKO RW | v v FFH
FFFE5H | Interrupt mask flag register OH MKOH RW | v FFH
FFFE6H | Interrupt mask flag register 1L MKIL | MK1 RW | v v FFH
FFFE7H | Interrupt mask flag register 1H MK1H RW | v FFH
FFFESH | Priority specification flag register 00L PROOL |PROO |RMW | v v FFH
FFFE9H | Priority specification flag register 00H PROOH RW | v FFH
FFFEAH | Priority specification flag register 01L PROIL |PRO1 |RW | v v FFH
FFFEBH | Priority specification flag register 01H PRO1H RW | v FFH
FFFECH | Priority specification flag register 10L PR1OL |PR10 |RMW| v v FFH
FFFEDH | Priority specification flag register 10H PR10H RW | v FFH
FFFEEH | Priority specification flag register 11L PR11L |PR11 |RW| v v FFH
FFFEFH | Priority specification flag register 11H PR11H RW | v FFH
FFFFOH | Multiplication/division data register A (L) MDAL/MULA R/W - - v 0000H
FFFF1H
FFFF2H | Multiplication/division data register A (H) MDAH/MULB R/W - - v 0000H
FFFF3H
FFFF4H | Multiplication/division data register B (H) MDBH/MULOH R/W - - v 0000H
FFFF5H
FFFF6H | Multiplication/division data register B (L) MDBL/MULOL R/W - - v 0000H
FFFF7H
FFFFEH | Processor mode control register PMC RW | J - 00H
Remark For extended SFRs (2" SFRs), see Table 3-6 Extended SFR (2" SFR) List.
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RL78/D1A CHAPTER 3 CPU ARCHITECTURE

3.2.5 Extended special function registers (2nd SFRs: 2nd Special Function Registers)

Unlike a general-purpose register, each extended SFR (2nd SFR) has a special function.

Extended SFRs are allocated to the FOOOOH to FO7FFH area. SFRs other than those in the SFR area (FFFOOH to
FFFFFH) are allocated to this area. An instruction that accesses the extended SFR area, however, is 1 byte longer than

an instruction that accesses the SFR area.

Extended SFRs can be manipulated like general-purpose registers, using operation, transfer, and bit manipulation
instructions. The manipulable bit units, 1, 8, and 16, depend on the SFR type.
Each manipulation bit unit can be specified as follows.

e 1-bit manipulation
Describe as follows for the 1-bit manipulation instruction operand (!addr16.bit)
When the bit name is defined: <Bit name>
When the bit name is not defined: <Register name>, <Bit number> or <Address>, <Bit number>

e 8-bit manipulation
Describe the symbol reserved by the assembler for the 8-bit manipulation instruction operand (‘addrl6). This
manipulation can also be specified with an address.

e 16-bit manipulation
Describe the symbol reserved by the assembler for the 16-bit manipulation instruction operand (laddrl6). When
specifying an address, describe an even address.

Table 3-6 gives a list of the extended SFRs. The meanings of items in the table are as follows.

e Symbol
Symbol indicating the address of an extended SFR. It is a reserved word in the assembler, and is defined as an sfr
variable using the #pragma sfr directive in the compiler. When using the assembler, debugger, and simulator,
symbols can be written as an instruction operand.

e R/W
Indicates whether the corresponding extended SFR can be read or written.
R/W: Read/write enable
R:  Read only
W:  Write only

e Manipulable bit units
“\" indicates the manipulable bit unit (1, 8, or 16). “~" indicates a bit unit for which manipulation is not possible.

o After reset
Indicates each register status upon reset signal generation.

Caution Do not access addresses to which extended SFRs are not assigned.

Remark For SFRs in the SFR area, see 3.2.4 Special function registers (SFRs).

RO1UH0317EJ0110 Rev. 1.10 RENESAS 125

Mar 23, 2015



<R>
<R>
<R>
<R>
<R>
<R>

<R>
<R>

<R>

<R>

<R>

<R>
<R>
<R>

RL78/D1A

CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (1/21)

Address Special Function Register (SFR) Name Symbol R/W  |Manipulable Bit Range | After Reset
1-bit | 8-bit | 16-bit
FOO10H | A/D converter mode register 2 ADM2 RIW \ N - 00H
FOO011H | Conversion result comparison upper limit setting register | ADUL R/W - v - FFH
FO012H | Conversion result comparison lower limit setting register | ADLL R/W - v - 00H
FO013H | A/D test register ADTES R/W - N - 00H
FO014H | RESET output control register " RESOC RIW S N - O0H
FO016H | STOP status output control register "°*® STPSTC R/W S N - 00H
FO018H | LCD Bus Interface mode register "**® LBCTL R/W S N - O0H
FOO19H | LCB Bus Interface cycle control register "' LBCYC RIW \ N - 02H
FOO1AH | LCB Bus Interface wait control register "' LBWST RIW < v - 00H
FOO1FH | DMA trigger selection register "*'*® DMATSEL R/W \ N - 00H
FOO30H | Pull-up resistor option register 0 PUO RIW S N - O0H
FO031H | Pull-up resistor option register 1 PU1 R/W \ v - 00H
FO033H | Pull-up resistor option register 3 PU3 RIW \ v - O0H
F0034H | Pull-up resistor option register 4 PU4 R/W S N - 01H
FOO035H | Pull-up resistor option register 5 PU5 RIW \ N - 00H
FO036H | Pull-up resistor option register 6 PU6 R/W \ v - 00H
FO037H | Pull-up resistor option register 7 PU7 RIW \ v - O0H
FO038H | Pull-up resistor option register 8 PUS8 RIW \ N - O0H
FOO39H | Pull-up resistor option register 9 PU9 R/W \ v - 00H
FOO3DH | Pull-up resistor option register 13 PU13 RIW v S - 00H
FOO3EH | Pull-up resistor option register 14 PU14 R/W v v - 00H
FOO40H | Port input mode register 0 PIMO RIW \ \/ - 00H
FOO3AH | Pull-up resistor option register 10 “**® PU10 RIW v \/ - 00H
FOO3BH | Pull-up resistor option register 11 "' PU11 R/W v v - 00H
FOO3CH | Pull-up resistor option register 12 "¢ PU12 RIW v N - 00H
FO041H | Port input mode register 1 PIM1 R/W v \/ - 00H
FO043H | Port input mode register 3 PIM3 RIW v S - O0H
FO045H | Port input mode register 5 PIM5 R/IW v S - 00H
FO046H | Port input mode register 6 PIM6 RIW \ \/ - OOH
FO047H | Port input mode register 7 PIM7 RIW v S - O0H
FO04BH | Port input mode register 11 " PIM11 R/IW v «/ - 00H
FOO4DH | Port input mode register 13 PIM13 RIW v N - 00H
FOO50H | LCD port function register 0 LCDPFO RIW v \/ - 00H
FOO51H | LCD port function register 1 LCDPF1 RIW v S - O0H
FO053H | LCD port function register 3 LCDPF3 RIW v \ - 00H
FO054H | LCD port function register 4 "' LCDPF4 RIW 3 J - 00H
FOO55H | LCD port function register 5 LCDPF5 RIW v S - 00H
F0057H | LCD port function register 7 LCDPF7 R/W v v - 00H
FO058H | LCD port function register 8 LCDPF8 RIW v \ - O0H
FOO59H | LCD port function register 9 LCDPF9 RIW v \/ - O0H
FOO5AH | LCD port function register 10 "' LCDPF10 R/W v \ - 00H
FOO5BH | LCD port function register 11 ' LCDPF11 RIW v N - 00H
FOO5CH | LCD port function register 12 ' LCDPF12 R/W v \ - 00H
FOO5DH | LCD port function register 13 LCDPF13 RIW v S - O0H
FOO60H | Noise filter enable register for each channel of TAU unit0 | TNFENO R/W v N - 00H
FO061H | Sampling clock select of noise filter for unit0 (2set) TNFSMPO RIW v N - 00H
<R> Note 128-pin products only.
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Table 3-6. Extended SFR (2nd SFR) List (2/21)

Address Special Function Register (SFR) Name Symbol R/W [Manipulable Bit Range| After Reset
1-bit | 8-bit | 16-bit

FO062H | Noise filter clock select register for each channel of TAU | TNFCSO R/W N N - 00H

unito
FO0064H | Noise filter enable register for each channel of TAU unitl | TNFEN1 R/W N N - 00H
F0065H | Sampling clock select of noise filter for unitl (2set) TNFSMP1 RIW \/ v - O0H
FO066H | Noise filter clock select register for each channel of TAU | TNFCS1 R/W N N - 00H

unitl
FO068H | Noise filter enable register for each channel of TAU unit2 | TNFEN2 R/W N N - O0H
FO069H | Sampling clock select of noise filter for unit2(2set) TNFSMP2 R/W N N - 00H
FOO6AH | Noise filter clock select register for each channel of TAU | TNFCS2 R/W \/ v - O00H

unit2
FOO6EH | A/D port configuration register ADPC R/W - v - O00H
FOOBFH | Port output mode register POM RIW N N - O0H
FOO70H | Timer input select register 00 TISO00 R/W N N - 00H
FOO71H | Timer input select register 01 TISO1 RIW \/ v - O0H
FO072H | Timer input select register 10 TIS10 RIW N N - O0H
FO073H | Timer input select register 11 TIS11 RIW \/ v - O0H
FO074H | Timer input select register 20 TIS20 RIW N N - O0H
FOO075H | Timer input select register 21 TIS21 R/W N N - 00H
FOO76H | Timer output select register 00 TOS00 RIW \ v - 00H
FOO77H | Timer output select register 01 TOS01 RIW S v - O0H
FO078H | lllegal-memory access detection control register IAWCTL R/W - N - 00H
FOO79H | Timer output select register 10 TOS10 RIW \ v - 00H
FOO7AH | Timer output select register 11 TOS11 RIW S v - O0H
FOO7BH | Timer output select register 20 TOS20 RIW N N - O0H
FOO7CH | Timer output select register 21 TOS21 R/W N N - 00H
FOO90H | Data flash control register DFLCTL RIW \/ y - O0H
FOOAQH | High-speed on-chip oscillator trimming register HIOTRM R/W - v - |Undefined""*®
FOOEOH | Multiplication/division data register C (L) MDCL R/W - - v 0000H
FOOE2H | Multiplication/division data register C (H) MDCH R/W - - v 0000H
FOOES8H | Multiplication/division control register MDUC RIW \/ v - 00H
FOOFOH | Peripheral enable register 0 PERO RIW N N - O0H
FOOF1H | Peripheral enable register 1 PER1 RIW N N - O0H
FOOF2H | Peripheral clock select register PCKSEL RIW S v - O0H
FOOF3H | Operation speed mode control register OsMC R/W - N - 00H
FOOF5H | RAM parity error control register RPECTL RIW N N - O0H
FOOF8H | FMP clock division selction register MDIV R/W - v - O00H
FOOF9H | RTC clock selection register RTCCL RIW S v - 00H
FOOFAH | CLM reset control flag register RESFCLM R - N - Undefined
FOOFBH | POC reset confirm register POCRES RIW \ v - 00H
FOOFCH | Specific register manipulation protection register GUARD R/W S v - 00H
FOOFEH | BCD adjust result register BCDADJ R - N - Undefined
FO100H | Serial status register 00 SSRO00 R - - v 0000H

SSROOL R - V -
FO102H | Serial status register 01 SSR01 R - - v 0000H
SSRO1L R - v -
Note The reset value differs for each chip.
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (3/21)

Address Special Function Register (SFR) Name Symbol R/W |Manipulable Bit Range| After Reset
1-bit | 8-bit | 16-bit
FO104H | Serial flag clear trigger register 00 SIROOL | SIR00 RIW - v \ 0000H
FO106H | Serial flag clear trigger register 01 SIRO1L | SIRO1 RIW - v R 0000H
FO108H | Serial mode register 00 SMRO00 R/W - - S 0020H
FO10AH | Serial mode register 01 SMRO1 R/W - - \ 0020H
FO10CH | Serial communication operation setting register 00 SCRO0 R/W - - \ 0087H
FO10EH | Serial communication operation setting register 01 SCRO1 R/W - - S 0087H
FO110H | Serial channel enable status register 0 SEOL | SEO R v v S 0000H
FO112H | Serial channel start trigger register O SSOL | SSO RIW v v \ 0000H
FO114H | Serial channel stop trigger register 0 STOL STO RIW v v v 0000H
FO116H | Serial clock select register 0 SPSOL | SPSO R/W - 3 J 0000H
FO118H | Serial output register 0 SO0 R/W - - \/ 0303H
FO11AH | Serial output enable register 0 SOEOL | SOEO RIW v v \/ 0000H
FO120H | Serial output level register 0 SOLOL | SOLO R/IW - v \ 0000H
FO128H | PLL status register PLLSTS R v v - 00H
FO129H | PLL control register PLLCTL RIW v v - 00H
FO130H | Serial status register 10 SSR10L | SSR10 R - v \ 0000H
FO132H | Serial status register 11 SSR11L | SSR11 R - v \ 0000H
FO134H | Serial flag clear trigger register 10 SIR10L | SIR10 RIW - v \ 0000H
FO136H | Serial flag clear trigger register 11 SIR11L | SIR11 R/IW - v \ 0000H
FO0138H | Serial mode register 10 SMR10 R/W - - \ 0020H
FO13AH | Serial mode register 11 SMR11 R/W - - S 0020H
FO13CH | Serial communication operation setting register 10 SCR10 R/W - - \ 0087H
FO13EH | Serial communication operation setting register 11 SCR11 R/W - - \ 0087H
FO140H | Serial channel enable status register 1 SEIL | SE1 R v v \ 0000H
FO142H | Serial channel start trigger register 1 SS1L | Sss1 RIW v v \ 0000H
F0144H | Serial channel stop trigger register 1 STiL ST1 R/W v v \ 0000H
F0146H | Serial clock select register 1 SPSIL |SPS1 RIW - 3 J 0000H
F0148H | Serial output register 1 SOi1L | SsO1 RIW - v S 0303H
FO14AH | Serial output enabel register 1 SOELL | SOE1 RIW v v \ 0000H
FO150H | Serial output level register 1 SOL1L |SsoL1 R/IW - v \ 0000H
FO158H | Compare control register 4 MCMPC4 RIW v v - 00H
FO15CH | ZPD detection voltage setting register0/ZPD analog input | ZPDS0 R/W v v - O00H
control
FO15DH | ZPD detection voltage setting registerl/ZPD analog input | ZPDS1 R/W v v - 00H
control
FO15EH | ZPD flag detection clock setting register CMPCTL R/IW v v - 00H
FO15FH | ZPD operation control register ZPDEN R/IW v v - 00H
FO160H | Compare control register O MCNTCO RIW v v - 00H
FO0162H | Compare register 1IHW MCMP1HW R/W - - \ 0000H
Compare register 10 MCMP10 R/W - v - O00H
FO163H | Compare register 11 MCMP11 R/W - v - O0OH
FO0164H | Compare register 2HW MCMP2HW R/W - - \ 0000H
Compare register 20 MCMP20 RIW - v - 00H
FO165H | Compare register 21 MCMP21 R/W - v - O00OH
FO166H | Compare register 3HW MCMP3HW R/W - - S 0000H
Compare register 30 MCMP30 RIW - v - 00H
FO0167H | Compare register 31 MCMP31 R/W - v - O00OH
RO1UH0317EJO0110 Rev. 1.10 RENESAS 128

Mar 23, 2015



RL78/D1A

CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (4/21)

Address Special Function Register (SFR) Name Symbol R/W |Manipulable Bit Range| After Reset
1-bit | 8-bit | 16-bit
FO0168H | Compare register 4HW MCMP4HW R/W - - \ 0000H
Compare register 40 MCMP40 R/W - v - 00H
FO169H | Compare register 41 MCMP41 R/W - v - 0OH
FO16AH | Compare control register 1 MCMPC1 RIW v v - 00H
FO16CH | Compare control register 2 MCMPC2 RIW v v - 00H
FO16EH | Compare control register 3 MCMPC3 RIW v v - 00H
FO0170H | DMA SFR address register 2 DSA2 R/W - v - O0H
FO0171H | DMA SFR address register 3 DSA3 R/W - v - O00OH
F0172H | DMA RAM address register 2 DRA2 R/W - - \ 0000H
DMA RAM address register 2L DRA2L R/W - v - O00H
FO0173H | DMA RAM address register 2H DRA2H R/W - v - O00H
F0174H | DMA RAM address register 3 DRA3 R/W - - \ 0000H
DMA RAM address register 3L DRA3L R/W - v - O00H
FO0175H | DMA RAM address register 3H DRA3H R/W - v - O00H
F0176H | DMA byte count register 2 DBC2 R/W - - S 0000H
DMA byte count register 2L DBC2L RIW - v - 00H
FO0177H | DMA byte count register 2H DBC2H R/W - v - O00H
F0178H | DMA byte count register 3 DBC3 R/W - - S 0000H
DMA byte count register 3L DBC3L R/W - v - O0H
FO0179H | DMA byte count register 3H DBC3H R/W - v - O00H
FO17AH | DMA mode control register 2 DMC2 R/W v v - 00H
F017BH | DMA mode control register 3 DMC3 RIW 3 3 - 00H
FO17CH | DMA operation control register 2 DRC2 RIW v v - O0H
FO17DH | DMA operation control register 3 DRC3 RIW v v - O0H
FO17FH | DMA all-channel forced wait register DWAITALL RIW 3 3 - 0OH
FO180H | Timer counter register 00 TCROO R - - S FFFFH
FO182H | Timer counter register 01 TCRO1 R - - \ FFFFH
FO0184H | Timer counter register 02 TCRO02 R - - \ FFFFH
FO0186H | Timer counter register 03 TCRO3 R - - S FFFFH
FO0188H | Timer counter register 04 TCRO04 R - - \ FFFFH
FO18AH | Timer counter register 05 TCRO5 R - - \ FFFFH
FO18CH | Timer counter register 06 TCRO06 R - - S FFFFH
FO18EH | Timer counter register 07 TCRO7 R - - S FFFFH
FO190H | Timer mode register 00 TMRO0 RIW - - \ 0000H
FO192H | Timer mode register 01 TMRO1 R/W - - \ 0000H
FO0194H | Timer mode register 02 TMRO02 R/W - - S 0000H
FO196H | Timer mode register 03 TMRO3 RIW - - \ 0000H
FO0198H | Timer mode register 04 TMRO4 R/W - - \ 0000H
FO19AH | Timer mode register 05 TMRO5 R/W - - S 0000H
FO19CH | Timer mode register 06 TMRO06 R/W - - S 0000H
FO19EH | Timer mode register 07 TMRO7 R/W - - \ 0000H
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Address Special Function Register (SFR) Name Symbol R/W  [Manipulable Bit Range| After Reset
1-bit | 8-bit | 16-bit
FOLAOH | Timer status register 00 TSROOL | TSRO0 R - v \ 0000H
FO1A2H | Timer status register 01 TSROIL | TSRO1 R - v \ 0000H
FO1A4H | Timer status register 02 TSRO2L | TSR02 R - v < 0000H
FO1A6H | Timer status register 03 TSRO3L | TSRO3 R - v S 0000H
FO1A8H | Timer status register 04 TSRO4L | TSR04 R - v \ 0000H
FOLAAH | Timer status register 05 TSROS5L | TSR05 R - 3 J 0000H
FO1ACH| Timer status register 06 TSRO6L | TSR06 R - v J 0000H
FOLAEH | Timer status register 07 TSRO7L | TSRO7 R - v \ 0000H
FO1BOH | Timer channel enable status register 0 TEOL TEO R v v \ 0000H
FO1B2H | Timer channel start register 0 TSOL TSO R/W v v < 0000H
FO1B4H | Timer channel stop register 0 TTOL TTO RIW v v \ 0000H
FO1B6H | Timer clock select register O TPSO R/W - - \ 0000H
FO1B8H | Timer output register 0 TOOL | TOO R/W - v < 0000H
FO1BAH | Timer output enable register 0 TOEOL | TOEO RIW v v S 0000H
FO1BCH| Timer output level register 0 TOLOL | TOLO RIW - v \ 0000H
FO1BEH | Timer output mode register 0 TOMOL | TOMO R/W - v N 0000H
FO1COH | Timer counter register 10 TCR10 R - - \ FFFFH
FO1C2H | Timer counter register 11 TCR11 R - - \ FFFFH
FO1C4H | Timer counter register 12 TCR12 R - - v FFFFH
FO1C6H | Timer counter register 13 TCR13 R - - \ FFFFH
FO1C8H | Timer counter register 14 TCR14 R - - \ FFFFH
FO1CAH | Timer counter register 15 TCR15 R - - \ FFFFH
FO1CCH| Timer counter register 16 TCR16 R - - \ FFFFH
FO1CEH | Timer counter register 17 TCR17 R - - \ FFFFH
FO1DOH | Timer mode register 10 TMR10 R/W - - \ 0000H
FO1D2H | Timer mode register 11 TMR11 R/W - - \ 0000H
FO1D4H | Timer mode register 12 TMR12 R/W - - \ 0000H
FO1D6H | Timer mode register 13 TMR13 R/W - - \ 0000H
FO1D8H | Timer mode register 14 TMR14 R/W - - \ 0000H
FO1DAH | Timer mode register 15 TMR15 R/W - - \ 0000H
FO1DCH| Timer mode register 16 TMR16 R/W - - \ 0000H
FO1DEH | Timer mode register 17 TMR17 R/W - - \ 0000H
FO1EOH | Timer status register 10 TSRIOL | TSR10 R - v \ 0000H
FO1E2H | Timer status register 11 TSR11L | TSR11 R - v < 0000H
FO1E4H | Timer status register 12 TSR12L | TSR12 R - v \ 0000H
FO1E6H | Timer status register 13 TSR13L | TSR13 R - v \ 0000H
FO1E8H | Timer status register 14 TSR14L | TSR14 R - v < 0000H
FOLEAH | Timer status register 15 TSR15L | TSR15 R - v J 0000H
FOLECH | Timer status register 16 TSR16L | TSR16 R - v \ 0000H
FOLEEH | Timer status register 17 TSR17L | TSR17 R - x/ J 0000H
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Address Special Function Register (SFR) Name Symbol R/W  |Manipulable Bit Range | After Reset
1-bit | 8-bit | 16-bit
FO1FOH | Timer channel enable status register 1 TELL TE1 R N N v 0000H
FO1F2H | Timer channel start register 1 TS1L TS1 RIW S v v 0000H
FO1F4H | Timer channel stop register 1 TTiL TT1 R/W S v v 0000H
FO1F6H | Timer clock select register 1 TPS1 R/W - - v 0000H
FO1F8H | Timer output register 1 TOlL | TO1 RIW - N v 0000H
FO1FAH | Timer output enable register 1 TOE1L | TOE1l R/W S v v 0000H
FO1FCH | Timer output level register 1 TOL1L |TOL1 RIW - N v 0000H
FO1FEH | Timer output mode register 1 TOMIL | TOM1 RIW - N v 0000H
FO200H | Timer counter register 20 TCR20 R - - v FFFFH
FO0202H | Timer counter register 21 TCR21 R - - v FFFFH
F0204H | Timer counter register 22 TCR22 R - - v FFFFH
FO206H | Timer counter register 23 TCR23 R - - v FFFFH
FO208H | Timer counter register 24 TCR24 R - - v FFFFH
FO20AH | Timer counter register 25 TCR25 R - - v FFFFH
FO20CH | Timer counter register 26 TCR26 R - - v FFFFH
FO20EH | Timer counter register 27 TCR27 R - - v FFFFH
FO0210H | Timer mode register 20 TMR20 R/W - - v 0000H
FO212H | Timer mode register 21 TMR21 RIW - - v 0000H
F0214H | Timer mode register 22 TMR22 R/W - - v 0000H
F0216H | Timer mode register 23 TMR23 R/W - - v 0000H
F0218H | Timer mode register 24 TMR24 R/W - - v 0000H
FO21AH | Timer mode register 25 TMR25 R/W - - v 0000H
FO21CH | Timer mode register 26 TMR26 R/W - - v 0000H
FO21EH | Timer mode register 27 TMR27 R/W - - v 0000H
FO220H | Timer status register 20 TSR20L | TSR20 R - N v 0000H
F0222H | Timer status register 21 TSR21L | TSR21 R - v v 0000H
F0224H | Timer status register 22 TSR22L | TSR22 R - v v 0000H
F0226H | Timer status register 23 TSR23L | TSR23 R - v v 0000H
FO228H | Timer status register 24 TSR24L | TSR24 R - N v 0000H
FO22AH | Timer status register 25 TSR25L | TSR25 R - v v 0000H
F022CH | Timer status register 26 TSR26L | TSR26 R - v v 0000H
FO22EH | Timer status register 27 TSR27L | TSR27 R - N v 0000H
F0230H | Timer channel enable status register 2 TE2L TE2 R \/ v v 0000H
F0232H | Timer channel start trigger register 2 TS2L TS2 R/IW \/ v v 0000H
F0234H | Timer channel stop trigger register 2 TT2L TT2 RIW N N v 0000H
F0236H | Timer clock select register 2 TPS2 R/W - - v 0000H
F0238H | Timer output register 2 TO2L | TO2 RIW — v v 0000H
FO23AH | Timer output enable register 2 TOE2L | TOE2 RIW S v v 0000H
FO23CH | Timer output level register 2 TOL2L |TOL2 RIW - N v 0000H
FO23EH | Timer output mode register 2 TOM2L | TOM2 RIW - v v 0000H
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1-bit | 8-bit | 16-bit
FO240H | LIN-UARTO control register 0 UFOCTLO R/IW S v - 10H
FO241H | LIN-UARTO option control register 0 UFOOPTO R/W J v - 14H
F0242H | LIN-UARTO control register 1 UFOCTL1 RIW - - S OFFFH
F0244H | LIN-UARTO option control register 1 UFOOPT1 R/W J \/ - 00H
F0245H | LIN-UARTO option control register 2 UFOOPT2 R/W \/ v - 00H
F0246H | LIN-UARTO status register UFOSTR R - - S 0000H
F0248H | LIN-UARTO status clear register UFOSTC R/W - - N 0000H
F024AH | LIN-UARTO wait transmit data register UFOWTX R/W - - J 0000H
LIN-UARTO 8-bit wait transmit data register UFOWTXB R/W - v - 00H
FO24EH | LIN-UARTO ID setting register UFO0ID RIW - y - 00H
FO024FH | LIN-UARTO buffer register 0 UFOBUFO R/W - v - O00H
FO250H | LIN-UARTO buffer register 1 UFOBUF1 RIW - N - 00H
F0251H | LIN-UARTO buffer register 2 UFOBUF2 RIW - N - OOH
F0252H | LIN-UARTO buffer register 3 UFOBUF3 RIW - v - 00H
F0253H | LIN-UARTO buffer register 4 UFOBUF4 RIW - 3 - 00H
F0254H | LIN-UARTO buffer register 5 UFOBUF5 R/W - y - 00H
F0255H | LIN-UARTO buffer register 6 UFOBUF6 R/IW - \/ - 00H
F0256H | LIN-UARTO buffer register 7 UFOBUF7 R/IW - v - 00H
F0257H | LIN-UARTO buffer register 8 UFOBUF8 R/W - N - O00H
F0258H | LIN-UARTO buffer control register UFOBUCTL R/W - - J 0000H
F0260H | LIN-UART1 control register O UF1CTLO R/W \/ v — 10H
F0261H | LIN-UART1 option control register 0 UF10PTO R/IW «/ v - 14H
F0262H | LIN-UART1 control register 1 UF1CTL1 R/W - - \ OFFFH
F0264H | LIN-UART1 option control register 1 UF10PT1 R/IW d v - 00H
FO265H | LIN-UARTO option control register 2 UF10PT2 R/IW S v - OOH
F0266H | LIN-UART1 status register UF1STR R - - \/ 0000H
F0268H | LIN-UARTL status clear register UF1STC R/W - - J 0000H
F026AH | LIN-UART1 wait transmit data register UF1WTX R/W - - \ 0000H
LIN-UART1 8-bit wait transmit data register UF1WTXB RIW - \ - 00H
FO026EH | LIN-UART1 ID setting register UF1ID R/W - v - 00H
FO26FH | LIN-UART1 buffer register O UF1BUFO R/W - N - O0O0H
F0270H | LIN-UART1 buffer register 1 UF1BUF1 R/W - \ - 00H
FO0271H | LIN-UART1 buffer register 2 UF1BUF2 R/W - v _ OO0H
F0272H | LIN-UART1 buffer register 3 UF1BUF3 RIW - y - 00H
F0273H | LIN-UARTL1 buffer register 4 UF1BUF4 R/IW - v - 00H
F0274H | LIN-UART1 buffer register 5 UF1BUF5 RIW - y - 00H
F0275H | LIN-UART1 buffer register 6 UF1BUF6 RIW - N - OOH
F0276H | LIN-UART1 buffer register 7 UF1BUF7 R/W - v _ OO0H
F0277H | LIN-UART1 buffer register 8 UF1BUF8 R/W - \ - 00H
F0278H | LIN-UART1 buffer control register UF1BUCTL R/W - - \ 0000H
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F0280H | Frequency register SGOFL SGOFL RIW - - S 0000H
F0282H | Frequency register SGOFH SGOFH R/W - - N 0000H
F0284H | Amplitude register SGOPWM R/IW - - «/ 0000H
F0286H | Duration factor register SGOSDF R/W - v _ OO0H
F0287H | Control register SGOCTL R/W N v - 0000H
F0288H | Interrupt threshold register SGOITH RIW - - S 0000H
FO2FOH | Flash memory CRC control register CRCOCTL R/W N v - O00H
FO2F2H | Flash memory CRC operation result register PGCRCL RIW - - J 0000H
FO2FAH | CRC data register CRCD RIW - - \ 0000H
FO300H | LCD display data memory0 SEGO R/IW - \ - 00H
FO301H | LCD display data memoryl SEG1 R/W - v - O0H
FO302H | LCD display data memory2 SEG2 R/W - N - 00H
FO303H | LCD display data memory3 SEG3 R/W - v - 00H
FO304H | LCD display data memory4 SEG4 R/W - v - 00H
FO305H | LCD display data memory5 SEG5 R/W - \ - 00H
FO306H | LCD display data memory6 SEG6 R/IW - v - 00H
FO307H | LCD display data memory7 SEG7 R/W - \ - 00H
F0308H | LCD display data memory8 SEGS8 R/IW - v - O0H
FO309H | LCD display data memory9 SEG9 R/W - y - 00H
FO30AH | LCD display data memory10 SEG10 R/W - \/ - 00H
FO30BH | LCD display data memory11 SEG11 RIW - v - 00H
FO30CH | LCD display data memory12 SEG12 R/W - N — 00H
FO30DH | LCD display data memory13 SEG13 R/W - v - O0H
FO30EH | LCD display data memory14 SEG14 RIW - N - 00H
FO30FH | LCD display data memory15 SEG15 R/W - N - 00H
FO310H | LCD display data memory16 SEG16 RIW - v - 00H
F0311H | LCD display data memory17 SEG17 R/W - \/ - 00H
FO0312H | LCD display data memory18 SEG18 R/IW - v - 00H
F0313H | LCD display data memory19 SEG19 R/W - v - O00H
FO314H | LCD display data memory20 SEG20 R/W - v - O0H
FO315H | LCD display data memory21 SEG21 R/W - v - 00H
F0316H | LCD display data memory22 SEG22 R/W - \/ - 00H
FO317H | LCD display data memory23 SEG23 RIW - v - 00H
FO318H | LCD display data memory24 SEG24 RIW - \ - 00H
FO319H | LCD display data memory25 SEG25 R/W - v - O0H
FO31AH | LCD display data memory26 SEG26 RIW - v - 00H
FO031BH | LCD display data memory27 SEG27 R/W - N - 00H
FO31CH | LCD display data memory28 SEG28 R/W - v — OO0H
FO31DH | LCD display data memory29 SEG29 R/W - N - 00H
FO31EH | LCD display data memory30 SEG30 RIW - v - 00H
FO31FH | LCD display data memory31 SEG31 R/W - \/ - 00H
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FO0320H | LCD display data memory32 SEG32 R/W - v - 00H
F0321H | LCD display data memory33 SEG33 R/W - N — O0O0H
F0322H | LCD display data memory34 SEG34 R/W - v - 00H
F0323H | LCD display data memory35 SEG35 RIW - v - 00H
F0324H | LCD display data memory36 SEG36 RIW - \ - OOH
F0325H | LCD display data memory37 SEG37 R/W - v - 00H
F0326H | LCD display data memory38 SEG38 R/W - v - O00H
F0327H | LCD display data memory39 SEG39 R/W - v - 00H
F0328H | LCD display data memory40 SEG40 R/W - v - 00H
FO329H | LCD display data memory41 SEG41 RIW - N - 00H
FO32AH | LCD display data memory42 SEG42 R/W - v - O0H
FO32BH | LCD display data memory43 SEG43 R/W - \ - O0H
FO032CH| LCD display data memory44 SEG44 R/W - v - 00H
FO32DH| LCD display data memory45 SEG45 R/W - v - 00H
FO32EH | LCD display data memory46 SEG46 R/W - \ - 00H
FO32FH | LCD display data memory47 SEG47 R/W - v - 00H
FO330H | LCD display data memory48 SEG48 R/IW - N - 00H
F0331H | LCD display data memory49 SEG49 R/W - v - 00H
FO0332H | LCD display data memory50 SEG50 R/W - v - 00H
FO0333H | LCD display data memory51 SEG51 R/W - v - 00H
F0334H | LCD display data memory52 SEG52 R/W - N — O0O0H
<R>| F0335H | LCD display data memorys3 " SEG53 RW | _ N _ 00H
F0340H | CAN1 global module control register C1GMCTRL RIW - - \ 0000H
F0342H | CAN1 global module clock select register C1GMCS RIW - \ - OFH
F0346H | CAN1 global block transmission control register C1GMABT RIW - - \ 0000H
F0348H | CAN1 global block transmission delay setting register C1GMABTD R/W - v - 00H
F0380H | CAN1 module mask 1 register L C1MASKI1L RIW - - J Undefined
F0382H | CAN1 module mask 1 register H C1MASK1H RIW - - J Undefined
F0384H | CAN1 module mask 2 register L C1MASK2L R/W - - J Undefined
F0386H | CAN1 module mask 2 register H C1MASK2H RIW - - J Undefined
FO0388H | CAN1 module mask 3 register L) C1MASK3L RIW - - J Undefined
FO038AH | CAN1 module mask 3 register H C1MASK3H RIW - - J Undefined
FO38CH| CAN1 module mask 4 register L C1MASKA4L RIW - - \ Undefined
FO38EH | CAN1 module mask 4 register H C1MASK4H RIW - - S Undefined
FO0390H | CAN1 module control register C1CTRL RIW - - \ 0000H
F0392H | CAN1 module last error information register C1LEC RIW - \ - O00H
F0393H | CAN1 module information register C1INFO - v - O00H
F0394H | CAN1 module error counter register C1ERC - - \ 0000H
F0396H | CAN1 module interrupt enable register C1lIE RIW - - J 0000H
FO0398H | CAN1 module interrupt status register C1INTS RIW - - \/ 0000H
<R> Note 128-pin products only.
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FO39AH | CAN1 module bit rate prescaler register C1BRP RIW - y - FFH
FO39CH | CAN1 module bit rate register C1BTR R/W - - v 370FH
FO39EH | CAN1 module last in-pointer register CILIPT R - 3 - Undefined
FO3AOH | CAN1 module receive history list register C1RGPT R/IW - - v xx02H
FO3A2H | CAN1 module last out-pointer register C1LOPT R - y - Undefined
FO3A4H | CAN1 module transmit history list register CI1TGPT R/IW - - v xx02H
FO3A6H | CAN1 module time stamp register C1TS R/W - - v 0000H
FO400H | CAN1 message data byte 01 register 00 C1MDB0100 RIW - - v Undefined
FO400H | CAN1 message data byte O register 00 C1MDBO000 R/W - v - Undefined
F0401H | CAN1 message data byte 1 register 00 C1MDB100 R/IW - v - Undefined
F0402H | CAN1 message data byte 23 register 00 C1MDB2300 R/W - - v Undefined
F0402H | CAN1 message data byte 2 register 00 C1MDB200 R/IW - v - Undefined
F0403H | CAN1 message data byte 3 register 00 C1MDB300 RIW - J - Undefined
F0404H | CAN1 message data byte 45 register 00 C1MDB4500 R/W - - v Undefined
F0404H | CAN1 message data byte 4 register 00 C1MDB400 RIW - J - Undefined
F0405H | CAN1 message data byte 5 register 00 C1MDB500 R/W - v - Undefined
F0406H | CAN1 message data byte 67 register 00 C1MDB6700 R/IW - - v Undefined
F0406H | CAN1 message data byte 6 register 00 C1MDB600 R/W - v - Undefined
F0407H | CAN1 message data byte 7 register 00 C1MDB700 R/W - v - Undefined
F0408H | CAN1 message data length register 00 C1MDLCO00 R/W - y - OxH
FO0409H | CAN1 message Configuration register 00 C1MCONFO00 R/W - v - Undefined
FO40AH | CAN1 message ID register 00L C1MIDLOO RIW - - y Undefined
FO40CH | CAN1 message ID register 00H C1MIDHO00 R/W - - y Undefined
FO40EH | CAN1 message control register 00 C1MCTRLOO RIW - - \ Undefined
FO0410H | CAN1 message data byte 01 register 01 C1MDB0101 RIW - - v Undefined
F0410H | CAN1 message data byte O register 01 C1MDBO001 R/IW - v - Undefined
FO0411H | CAN1 message data byte 1 register 01 C1MDB101 R/W - v - Undefined
F0412H | CAN1 message data byte 23 register 01 C1MDB2301 R/W - - v Undefined
F0412H | CAN1 message data byte 2 register 01 C1MDB201 RIW - J - Undefined
F0413H | CAN1 message data byte 3 register 01 C1MDB301 R/W - v - Undefined
F0414H | CAN1 message data byte 45 register 01 C1MDB4501 R/IW - - v Undefined
F0414H | CAN1 message data byte 4 register 01 C1MDB401 R/W - v - Undefined
F0415H | CAN1 message data byte 5 register 01 C1MDB501 R/IW - v - Undefined
F0416H | CAN1 message data byte 67 register 01 C1MDB6701 RIW - - v Undefined
F0416H | CAN1 message data byte 6 register 01 C1MDB601 R/W - v - Undefined
F0417H | CAN1 message data byte 7 register 01 C1MDB701 RIW - J - Undefined
F0418H | CAN1 message data length register 01 C1MDLCO1 R/W - N - OxH
FO419H | CAN1 message Configuration register 01 C1MCONF01 R/W - v - Undefined
FO41AH | CAN1 message ID register 01L C1MIDLO1 RIW - - V Undefined
F041CH | CAN1 message ID register 01H C1MIDHO1 R/W - - v Undefined
FO41EH | CAN1 message control register 01 C1MCTRLO1 RIW - - «/ Undefined
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F0420H | CAN1 message data byte 01 register 02 C1MDB0102 RIW - - v Undefined
F0420H | CAN1 message data byte O register 02 C1MDB002 RIW - v - Undefined
F0421H | CAN1 message data byte 1 register 02 C1MDB102 RIW - v - Undefined
F0422H | CAN1 message data byte 23 register 02 C1MDB2302 RIW - - v Undefined
F0422H | CAN1 message data byte 2 register 02 C1MDB202 RIW - v - Undefined
F0423H | CAN1 message data byte 3 register 02 C1MDB302 RIW - v - Undefined
F0424H | CAN1 message data byte 45 register 02 C1MDB4502 RIW - - v Undefined
F0424H | CAN1 message data byte 4 register 02 C1MDB402 RIW - v - Undefined
F0425H | CAN1 message data byte 5 register 02 C1MDB502 RIW - v - Undefined
F0426H | CAN1 message data byte 67 register 02 C1MDB6702 RIW - - v Undefined
F0426H | CAN1 message data byte 6 register 02 C1MDB602 RIW - v - Undefined
F0427H | CAN1 message data byte 7 register 02 C1MDB702 RIW - v - Undefined
F0428H | CAN1 message data length register 02 C1MDLCO02 RIW - v - OxH
F0429H | CAN1 message Configuration register 02 C1MCONFO02 R/W - v - Undefined
FO42AH | CAN1 message ID register 02L C1MIDLO2 RIW - - y Undefined
F042CH | CAN1 message ID register 02H C1MIDHO02 RIW - - y Undefined
FO42EH | CAN1 message control register 02 C1MCTRLO2 R/W - - \ Undefined
F0430H | CAN1 message data byte 01 register 03 C1MDB0103 RIW - - v Undefined
F0430H | CAN1 message data byte O register 03 C1MDB003 RIW - v - Undefined
F0431H | CAN1 message data byte 1 register 03 C1MDB103 RIW - v - Undefined
F0432H | CAN1 message data byte 23 register 03 C1MDB2303 RIW - - v Undefined
F0432H | CAN1 message data byte 2 register 03 C1MDB203 RIW - v - Undefined
F0433H | CAN1 message data byte 3 register 03 C1MDB303 RIW - v - Undefined
F0434H | CAN1 message data byte 45 register 03 C1MDB4503 RIW - - v Undefined
F0434H | CAN1 message data byte 4 register 03 C1MDB403 RIW - v - Undefined
F0435H | CAN1 message data byte 5 register 03 C1MDB503 RIW - v - Undefined
F0436H | CAN1 message data byte 67 register 03 C1MDB6703 RIW - - v Undefined
F0436H | CAN1 message data byte 6 register 03 C1MDB603 RIW - v - Undefined
F0437H | CAN1 message data byte 7 register 03 C1MDB703 RIW - v - Undefined
F0438H | CAN1 message data length register 03 C1MDLCO03 RIW - v - OxH
F0439H | CAN1 message Configuration register 03 C1MCONF03 R/W - N - Undefined
FO043AH | CAN1 message ID register 03L C1MIDLO3 RIW - - y Undefined
F043CH | CAN1 message ID register 03H C1MIDHO03 RIW - - v Undefined
FO43EH | CAN1 message control register 03 C1MCTRLO3 R/W - - y Undefined
F0440H | CAN1 message data byte 01 register 04 C1MDBO0104 RIW - - v Undefined
FO0440H | CAN1 message data byte O register 04 C1MDB004 RIW - v - Undefined
F0441H | CAN1 message data byte 1 register 04 C1MDB104 RIW - v - Undefined
F0442H | CAN1 message data byte 23 register 04 C1MDB2304 RIW - - v Undefined
F0442H | CAN1 message data byte 2 register 04 C1MDB204 RIW - v - Undefined
F0443H | CAN1 message data byte 3 register 04 C1MDB304 RIW - - Undefined
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F0444H | CAN1 message data byte 45 register 04 C1MDB4504 RIW - - v Undefined
F0444H | CAN1 message data byte 4 register 04 C1MDB404 RIW - v - Undefined
F0445H | CAN1 message data byte 5 register 04 C1MDB504 RIW - v - Undefined
F0446H | CAN1 message data byte 67 register 04 C1MDB6704 RIW - - v Undefined
F0446H | CAN1 message data byte 6 register 04 C1MDB604 RIW - v - Undefined
F0447H | CAN1 message data byte 7 register 04 C1MDB704 RIW - v - Undefined
F0448H | CAN1 message data length register 04 C1MDLCO04 RIW - J - OxH

F0449H | CAN1 message Configuration register 04 C1MCONF04 RIW - J - Undefined
FO44AH | CAN1 message ID register 04L C1MIDLO4 R/W - - \ Undefined
F044CH | CAN1 message ID register 04H C1MIDHO4 R/W - - v Undefined
FO44EH | CAN1 message control register 04 C1MCTRLO4 RIW - - J Undefined
FO0450H | CAN1 message data byte 01 register 05 C1MDB0105 RIW - - v Undefined
F0450H | CAN1 message data byte O register 05 C1MDBO005 RIW - - Undefined
F0451H | CAN1 message data byte 1 register 05 C1MDB105 RIW - - Undefined
F0452H | CAN1 message data byte 23 register 05 C1MDB2305 RIW - - v Undefined
F0452H | CAN1 message data byte 2 register 05 C1MDB205 RIW - - Undefined
F0453H | CAN1 message data byte 3 register 05 C1MDB305 RIW - v - Undefined
F0454H | CAN1 message data byte 45 register 05 C1MDB4505 RIW - - v Undefined
F0454H | CAN1 message data byte 4 register 05 C1MDB405 RIW - v - Undefined
F0455H | CAN1 message data byte 5 register 05 C1MDB505 RIW - v - Undefined
F0456H | CAN1 message data byte 67 register 05 C1MDB6705 RIW - - v Undefined
F0456H | CAN1 message data byte 6 register 05 C1MDB605 RIW - v - Undefined
F0457H | CAN1 message data byte 7 register 05 C1MDB705 RIW - v - Undefined
F0458H | CAN1 message data length register 05 C1MDLCO05 R/W - \/ - OxH

FO459H | CAN1 message Configuration register 05 C1MCONFO05 RIW - \ - Undefined
FO045AH | CAN1 message ID register 05L C1MIDLO5 R/W - - V Undefined
F045CH | CAN1 message ID register 05H C1MIDHO5 RIW - - J Undefined
FO45EH | CAN1 message control register 05 C1MCTRLO5 R/IW - - J Undefined
F0460H | CAN1 message data byte 01 register 06 C1MDB0106 RIW - - v Undefined
F0460H | CAN1 message data byte O register 06 C1MDB006 RIW - v - Undefined
FO0461H | CAN1 message data byte 1 register 06 C1MDB106 RIW - v - Undefined
F0462H | CAN1 message data byte 23 register 06 C1MDB2306 RIW - - v Undefined
FO0462H | CAN1 message data byte 2 register 06 C1MDB206 RIW - v - Undefined
F0463H | CAN1 message data byte 3 register 06 C1MDB306 RIW - v - Undefined
F0464H | CAN1 message data byte 45 register 06 C1MDB4506 RIW - - v Undefined
F0464H | CAN1 message data byte 4 register 06 C1MDB406 RIW - v - Undefined
F0465H | CAN1 message data byte 5 register 06 C1MDB506 RIW - v - Undefined
F0466H | CAN1 message data byte 67 register 06 C1MDB6706 RIW - - v Undefined
F0466H | CAN1 message data byte 6 register 06 C1MDB606 RIW - v - Undefined
F0467H | CAN1 message data byte 7 register 06 C1MDB706 RIW - v - Undefined
F0468H | CAN1 message data length register 06 C1MDLCO06 R/W - v - OxH

F0469H | CAN1 message Configuration register 06 C1MCONFO06 R/IW - y - Undefined
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FO46AH| CAN1 message ID register 06L C1MIDLO6 RIW - - \ Undefined
FO46CH| CAN1 message ID register 06H C1MIDHO06 R/W - - v Undefined
FO46EH| CAN1 message control register 06 C1MCTRLO6 RIW - - J Undefined
F0470H | CAN1 message data byte 01 register 07 C1MDB0107 RIW - - v Undefined
F0470H | CAN1 message data byte 0 register 07 C1MDB007 RIW - v - Undefined
F0471H| CAN1 message data byte 1 register 07 C1MDB107 RIW - v - Undefined
F0472H | CAN1 message data byte 23 register 07 C1MDB2307 RIW - - J Undefined
F0472H | CAN1 message data byte 2 register 07 C1MDB207 RIW - v - Undefined
F0473H| CAN1 message data byte 3 register 07 C1MDB307 RIW - v - Undefined
F0474H| CAN1 message data byte 45 register 07 C1MDB4507 RIW - - V Undefined
F0474H| CAN1 message data byte 4 register 07 C1MDB407 RIW - v - Undefined
F0475H | CAN1 message data byte 5 register 07 C1MDB507 RIW - v - Undefined
F0476H | CAN1 message data byte 67 register 07 C1MDB6707 RIW - - v Undefined
F0476H| CAN1 message data byte 6 register 07 C1MDB607 RIW - v - Undefined
F0477H| CAN1 message data byte 7 register 07 C1MDB707 RIW - v - Undefined
F0478H| CAN1 message data length register 07 C1MDLCO7 RIW - S - OxH

F0479H| CAN1 message Configuration register 07 C1MCONF07 R/W - J - Undefined
FO47AH| CAN1 message ID register 07L C1MIDLO7 RIW - - \ Undefined
F047CH| CAN1 message ID register 07H C1MIDHO7 RIW - - J Undefined
FO47EH| CAN1 message control register 07 C1MCTRLO7 RIW - - J Undefined
F0480H | CAN1 message data byte 01 register 08 C1MDB0108 RIW - - v Undefined
F0480H | CAN1 message data byte O register 08 C1MDBO008 RIW - v - Undefined
F0481H | CAN1 message data byte 1 register 08 C1MDB108 RIW - v - Undefined
F0482H | CAN1 message data byte 23 register 08 C1MDB2308 RIW - - V Undefined
F0482H | CAN1 message data byte 2 register 08 C1MDB208 RIW - v - Undefined
F0483H | CAN1 message data byte 3 register 08 C1MDB308 R/W - v - Undefined
F0484H | CAN1 message data byte 45 register 08 C1MDB4508 RIW - - v Undefined
F0484H | CAN1 message data byte 4 register 08 C1MDB408 RIW - v - Undefined
F0485H | CAN1 message data byte 5 register 08 C1MDB508 RIW - v - Undefined
F0486H | CAN1 message data byte 67 register 08 C1MDB6708 RIW - - v Undefined
F0486H | CAN1 message data byte 6 register 08 C1MDB608 R/W - v - Undefined
F0487H | CAN1 message data byte 7 register 08 C1MDB708 RIW - v - Undefined
F0488H| CAN1 message data length register 08 C1MDLCO08 R/W - v - OxH

F0489H | CAN1 message Configuration register 08 C1MCONFO08 RIW - \ - Undefined
FO48AH| CAN1 message ID register 08L C1MIDLOS8 RIW - - v Undefined
F048CH| CAN1 message ID register 08H C1MIDHO08 RIW - - \ Undefined
FO48EH| CAN1 message control register 08 C1IMCTRLOS8 RIW - - y Undefined
F0490H | CAN1 message data byte 01 register 09 C1MDB0109 RIW - - v Undefined
FO490H | CAN1 message data byte 0 register 09 C1MDBO009 RIW - - Undefined
F0491H | CAN1 message data byte 1 register 09 C1MDB109 RIW - - Undefined
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F0492H | CAN1 message data byte 23 register 09 C1MDB2309 RIW - - v Undefined
F0492H | CAN1 message data byte 2 register 09 C1MDB209 RIW - v - Undefined
F0493H | CAN1 message data byte 3 register 09 C1MDB309 RIW - v - Undefined
F0494H | CAN1 message data byte 45 register 09 C1MDB4509 RIW - - v Undefined
F0494H | CAN1 message data byte 4 register 09 C1MDB409 RIW - v - Undefined
F0495H | CAN1 message data byte 5 register 09 C1MDB509 RIW - v - Undefined
F0496H | CAN1 message data byte 67 register 09 C1MDB6709 RIW - - v Undefined
F0496H | CAN1 message data byte 6 register 09 C1MDB609 RIW - v - Undefined
F0497H | CAN1 message data byte 7 register 09 C1MDB709 RIW - v - Undefined
F0498H | CAN1 message data length register 09 C1MDLC09 R/W - N - OxH
FO0499H | CAN1 message Configuration register 09 C1MCONFO09 R/IW - 3 - Undefined
FO49AH | CAN1 message ID register 09L C1MIDL09 R/W - - \ Undefined
FO049CH | CAN1 message ID register 09H C1MIDHO09 RIW - - y Undefined
FO49EH | CAN1 message control register 09 C1MCTRLO9 RIW - - v Undefined
FO4AOH | CAN1 message data byte 01 register 10 C1MDBO0110 RIW - - v Undefined
FO4AOH | CAN1 message data byte O register 10 C1MDB010 RIW - v - Undefined
FO4A1H | CAN1 message data byte 1 register 10 C1MDB110 RIW - v - Undefined
FO4A2H | CAN1 message data byte 23 register 10 C1MDB2310 RIW - - v Undefined
FO4A2H | CAN1 message data byte 2 register 10 C1MDB210 RIW - v - Undefined
FO4A3H | CAN1 message data byte 3 register 10 C1MDB310 RIW - v - Undefined
FO4A4H | CAN1 message data byte 45 register 10 C1MDB4510 RIW - - v Undefined
FO4A4H | CAN1 message data byte 4 register 10 C1MDB410 RIW - v - Undefined
FO4A5H | CAN1 message data byte 5 register 10 C1MDB510 RIW - v - Undefined
FO4A6H | CAN1 message data byte 67 register 10 C1MDB6710 RIW - - v Undefined
FO04A6H | CAN1 message data byte 6 register 10 C1MDB610 RIW - v - Undefined
FO4A7H | CAN1 message data byte 7 register 10 C1MDB710 RIW - v - Undefined
FO4A8H | CAN1 message data length register 10 C1MDLC10 RIW - y - OxH
FO4A9H | CAN1 message Configuration register 10 C1MCONF10 RIW - y - Undefined
FO4AAH | CAN1 message ID register 10L C1MIDL10 R/W - - \ Undefined
FO4ACH| CAN1 message ID register 10H C1MIDH10 RIW - - 3 Undefined
FO4AEH | CAN1 message control register 10 CIMCTRL10 R/W - - v Undefined
F04BOH | CAN1 message data byte 01 register 11 C1MDBO111 RIW - - V Undefined
FO04BOH | CAN1 message data byte O register 11 C1MDBO11 RIW - v - Undefined
FO04B1H | CAN1 message data byte 1 register 11 C1MDB111 RIW - v - Undefined
F04B2H | CAN1 message data byte 23 register 11 C1MDB2311 RIW - - v Undefined
FO04B2H | CAN1 message data byte 2 register 11 C1MDB211 RIW - v - Undefined
F04B3H | CAN1 message data byte 3 register 11 C1MDB311 RIW - v - Undefined
F04B4H | CAN1 message data byte 45 register 11 C1MDB4511 RIW - - v Undefined
F04B4H | CAN1 message data byte 4 register 11 C1MDB411 RIW - v - Undefined
F04B5H | CAN1 message data byte 5 register 11 C1MDB511 RIW - v - Undefined
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FO04B6H | CAN1 message data byte 67 register 11 C1MDB6711 RIW - - v Undefined
F04B6H | CAN1 message data byte 6 register 11 C1MDB611 R/IW - v - Undefined
F04B7H | CAN1 message data byte 7 register 11 C1MDB711 RIW - v - Undefined
FO04B8H | CAN1 message data length register 11 C1MDLC11 R/IW - \ - OxH
FO4B9H | CAN1 message Configuration register 11 C1MCONF11 RIW - J - Undefined
FO4BAH | CAN1 message ID register 11L C1MIDL11 RIW - - V Undefined
FO4BCH | CAN1 message ID register 11H C1MIDH11 RIW - - y Undefined
FO4BEH | CAN1 message control register 11 CIMCTRL11 R/IW - - y Undefined
FO4COH | CAN1 message data byte 01 register 12 C1MDB0112 RIW - - v Undefined
FO4COH | CAN1 message data byte O register 12 C1MDBO012 RIW - - Undefined
FO4C1H | CAN1 message data byte 1 register 12 C1MDB112 RIW - - Undefined
FO04C2H | CAN1 message data byte 23 register 12 C1MDB2312 RIW - - v Undefined
FO04C2H | CAN1 message data byte 2 register 12 C1MDB212 RIW - - Undefined
FO4C3H | CAN1 message data byte 3 register 12 C1MDB312 R/W - - Undefined
FO4C4H | CAN1 message data byte 45 register 12 C1MDB4512 RIW - - v Undefined
FO04C4H | CAN1 message data byte 4 register 12 C1MDB412 RIW - - Undefined
FO04C5H | CAN1 message data byte 5 register 12 C1MDB512 RIW - v - Undefined
F04C6H | CAN1 message data byte 67 register 12 C1MDB6712 RIW - - v Undefined
FO04C6H | CAN1 message data byte 6 register 12 C1MDB612 R/W - v - Undefined
FO4C7H | CAN1 message data byte 7 register 12 C1MDB712 RIW - v - Undefined
FO4C8H | CAN1 message data length register 12 C1MDLC12 RIW - \ - OxH
FO4C9H | CAN1 message Configuration register 12 C1MCONF12 RIW - \ - Undefined
FO4CAH | CAN1 message ID register 121 C1MIDL12 R/IW - - V Undefined
FO4CCH | CAN1 message ID register 12H C1MIDH12 R/IW - - v Undefined
FO4CEH | CAN1 message control register 12 CIMCTRL12 R/IW - - 3 Undefined
FO4DOH | CAN1 message data byte 01 register 13 C1MDB0113 RIW - - v Undefined
FO04DOH | CAN1 message data byte O register 13 C1MDBO13 RIW - - Undefined
FO4D1H | CAN1 message data byte 1 register 13 C1MDB113 RIW - - Undefined
FO4D2H | CAN1 message data byte 23 register 13 C1MDB2313 RIW - - v Undefined
FO04D2H | CAN1 message data byte 2 register 13 C1MDB213 RIW - - Undefined
FO04D3H | CAN1 message data byte 3 register 13 C1MDB313 R/W - - Undefined
FO04D4H | CAN1 message data byte 45 register 13 C1MDB4513 RIW - - v Undefined
F04D4H | CAN1 message data byte 4 register 13 C1MDB413 R/W - - Undefined
FO04D5H | CAN1 message data byte 5 register 13 C1MDB513 RIW - v - Undefined
F04D6H | CAN1 message data byte 67 register 13 C1MDB6713 RIW - - v Undefined
FO04D6H | CAN1 message data byte 6 register 13 C1MDB613 RIW - v - Undefined
F04D7H | CAN1 message data byte 7 register 13 C1MDB713 RIW - v - Undefined
F04D8H | CAN1 message data length register 13 C1MDLC13 R/W - \ - OxH
FO04D9H | CAN1 message Configuration register 13 C1MCONF13 RIW - J - Undefined
FO4DAH | CAN1 message ID register 13L C1MIDL13 RIW - - v Undefined
FO4DCH | CAN1 message ID register 13H C1MIDH13 RIW - - \ Undefined
FO4DEH | CAN1 message control register 13 C1IMCTRL13 RIW - - y Undefined
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FO4EOH | CAN1 message data byte 01 register 14 C1MDB0114 R/W - - \ Undefined
FO4EOH | CAN1 message data byte O register 14 C1MDB014 R/W - v - Undefined
FO4E1H | CAN1 message data byte 1 register 14 C1MDB114 R/W - \ - Undefined
FO4E2H | CAN1 message data byte 23 register 14 C1MDB2314 R/W - - v Undefined
FO4E2H | CAN1 message data byte 2 register 14 C1MDB214 R/W - S - Undefined
FO4E3H | CAN1 message data byte 3 register 14 C1MDB314 R/W - \ - Undefined
FO4E4H | CAN1 message data byte 45 register 14 C1MDB4514 R/W - - S Undefined
FO4E4H | CAN1 message data byte 4 register 14 C1MDB414 R/W - \ - Undefined
FO4E5SH | CAN1 message data byte 5 register 14 C1MDB514 R/W - v - Undefined
FO4E6H | CAN1 message data byte 67 register 14 C1MDB6714 R/W - - \ Undefined
FO4E6H | CAN1 message data byte 6 register 14 C1MDB614 R/W - \ - Undefined
FO4E7H | CAN1 message data byte 7 register 14 C1MDB714 R/W - S - Undefined
FO4E8H | CAN1 message data length register 14 C1MDLC14 R/W - N - OxH
FO4E9H | CAN1 message Configuration register 14 C1MCONF14 R/W - v - Undefined
FO4EAH | CAN1 message ID register 14L C1MIDL14 R/W - - \ Undefined
FO4ECH | CAN1 message ID register 14H C1MIDH14 R/W - - \ Undefined
FO4EEH | CAN1 message control register 14 C1IMCTRL14 R/W - - S Undefined
FO4FOH | CAN1 message data byte 01 register 15 C1MDB0115 R/W - - \ Undefined
FO4FOH | CAN1 message data byte O register 15 C1MDB015 R/W - S - Undefined
FO4F1H | CAN1 message data byte 1 register 15 C1MDB115 R/W - \ - Undefined
FO4F2H | CAN1 message data byte 23 register 15 C1MDB2315 R/W - - v Undefined
FO4F2H | CAN1 message data byte 2 register 15 C1MDB215 R/W - \ - Undefined
FO4F3H | CAN1 message data byte 3 register 15 C1MDB315 R/W - \ - Undefined
FO4F4H | CAN1 message data byte 45 register 15 C1MDB4515 R/W - - S Undefined
FO4F4H | CAN1 message data byte 4 register 15 C1MDB415 RIW - \ - Undefined
FO4F5H | CAN1 message data byte 5 register 15 C1MDB515 R/W - v - Undefined
FO4F6H | CAN1 message data byte 67 register 15 C1MDB6715 R/W - - \ Undefined
FO4F6H | CAN1 message data byte 6 register 15 C1MDB615 R/W - v - Undefined
FO4F7H | CAN1 message data byte 7 register 15 C1MDB715 R/W - S - Undefined
FO4F8H | CAN1 message data length register 15 C1MDLC15 R/W - N - OxH
FO4F9H | CAN1 message Configuration register 15 C1MCONF15 R/W - \ - Undefined
FO4FAH | CAN1 message ID register 15L C1MIDL15 R/W - - S Undefined
FO4FCH | CAN1 message ID register 15H C1MIDH15 R/W - - \ Undefined
FO4FEH | CAN1 message control register 15 C1MCTRL15 R/W - - \ Undefined
FO5COH | CANO global module control register COGMCTRL R/W - - \ 0000H
FO5C6H | CANO global block transmission control register COGMABT R/W - S 0000H
FO5C8H | CANO global block transmission delay setting register COGMABTD R/W - \ - O00H
FO5CEH | CANO global module clock select register COGMCS R/W - \/ - OFH
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FO5DOH | CANO module mask 1 register L COMASK1L R/W - - v Undefined
FO5D2H | CANO module mask 1 register H COMASK1H R/W - - v Undefined
FO5D4H | CANO module mask 2 register L COMASK2L R/W - - v Undefined
FO5D6H | CANO module mask 2 register H COMASK2H R/W - - v Undefined
FO5D8H | CANO module mask 3 register L COMASK3L R/W - - v Undefined
FO5DAH| CANO module mask 3 register H COMASK3H R/W - - v Undefined
FO5DCH| CANO module mask 4 register L COMASKA4L R/W - - v Undefined
FO5DEH | CANO module mask 4 register H COMASK4H R/W - - v Undefined
FO5EOH | CANO module control register COCTRL R/W - - v 0000H
FOS5E2H | CANO module last error information register COLEC R/W - v - O00H
FOS5E3H | CANO module information register COINFO R - v - 00H
FO5E4H | CANO module error counter register COERC R - - v 0000H
FO5E6H | CANO module interrupt enable register COIE R/W - - v 0000H
FOS5E8H | CANO module interrupt status register COINTS R/W - - v 0000H
FOSEAH | CANO module bit rate prescaler register COBRP R/W - v - FFH
FO5ECH | CANO module bit rate register COBTR R/W - - v 370FH
FOS5EEH | CANO module last in-pointer register COLIPT R - N - Undefined
FO5FOH | CANO module receive history list register CORGPT R/W - - v xx02H
FO5F2H | CANO module last out-pointer register COLOPT R - v - Undefined
FO5F4H | CANO module transmit history list register COTGPT R/W - - v xXx2H
FO5F6H | CANO module time stamp register COTS R/W - - v 0000H
FO600H | CANO message data byte 01 register 00 COMDB000 | COMDB0100 | R/W - v v | Undefined
FO601H COMDB100
F0602H | CANO message data byte 23 register 00 COMDB200 | COMDB2300| R/W - N v | Undefined
FO603H COMDB300
FO604H | CANO message data Byte 45 register 00 COMDB400 | COMDB4500 | R/W - v v | Undefined
FO605H COMDB500
FOB06H | CANO message data byte 67 register 00 COMDB600 | COMDB6700 | R/W - N v | Undefined
FO607H COMDB700
FO608H | CANO message data length register 00 COMDLCO00 R/W - v - OxH
FO609H | CANO message configuration register 00 COMCONFO00 R/W - v - Undefined
FOB60AH | CANO message ID register 00L COMIDLOO R/W - - v Undefined
FO60CH | CANO message ID register 00H COMIDHO00 R/W - - v Undefined
FO60EH | CANO message control register 00 COMCTRLOO R/W - - v Undefined
FO610H | CANO message data byte 01 register 01 COMDB001 | COMDBO0101| R/W - y v | Undefined
FO611H COMDB101
FO612H | CANO message data byte 23 register 01 COMDB201 | COMDB2301| R/W - y v | Undefined
F0613H COMDB301
FO0614H | CANO message data byte 45 register 01 COMDB401 COMDB4501| R/W - y \ Undefined
F0615H COMDB501
F0616H | CANO message data byte 67 register 01 COMDB601 | COMDB6701| R/W - v v Undefined
F0617H COMDB701
F0618H | CANO message data length register 01 COMDLCO01 R/W - - OxH
FO619H | CANO message configuration register 01 COMCONF01 RIW - - Undefined
FO61AH | CANO message ID register 01L COMIDLO1 R/W - - Undefined
FO61CH | CANO message ID register 01H COMIDHO1 R/W - - Undefined
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FO61EH | CANO message control register 01 COMCTRLO1 R/W - - \ Undefined
FO620H | CANO message data byte 01 register 02 | COMDB002 COMDB0102 R/IW - J \ Undefined
F0621H COMDB102

FO622H | CANO message data byte 23 register 02 | COMDB202 | COMDB2302 R/W - J J Undefined
F0623H COMDB302

FO624H | CANO message data byte 45 register 02 | COMDB402 COMDB4502 R/W - J J Undefined
F0625H COMDB502

FO626H | CANO message data byte 67 register 02 | COMDB602 | COMDB6702 RIW - S \ Undefined
F0627H COMDB702

F0628H | CANO message data length register 02 COMDLCO02 R/W - \ - OxH
F0629H | CANO message configuration register 02 | COMCONF02 R/W - \ - Undefined
FO62AH | CANO message ID register 02L COMIDL02 R/W - - \ Undefined
FO062CH | CANO message ID register 02H COMIDHO02 R/W - - \ Undefined
FO62EH | CANO message control register 02 COMCTRLO2 R/W - - R Undefined
FO630H | CANO message data byte 01 register 03 | COMDB003 COMDB0103 R/IW - \ \ Undefined
FO631H COMDB103

FO0632H | CANO message data byte 23 register 03 | COMDB203 COMDB2303 R/IW - \ \ Undefined
FO0633H COMDB303

F0634H | CANO message data byte 45 register 03 | COMDB403 COMDB4503 R/IW - \ \ Undefined
FO635H COMDB503

FO0636H | CANO message data byte 67 register 03 | COMDB603 COMDB6703 R/IW - \ \ Undefined
FO0637H COoMDB703

FO0638H | CANO message data length register 03 COMDLCO03 R/W - \ - OxH
FO0639H | CANO message Configuration register 03 | COMCONF03 R/W - S - Undefined
FO63AH | CANO message ID register 03L COMIDLO3 R/W - - \ Undefined
FO63CH | CANO message ID register 03H COMIDHO03 R/W - - \ Undefined
FO63EH | CANO message control register 03 COMCTRLO3 R/W - - \ Undefined
F0640H | CANO message data byte 01 register 04 | COMDB004 | COMDB0104 RIW - \ S Undefined
FO0641H COMDB104

Foe42H | CANO message data byte 23 register 04 | compB204 COMDB2304 R/W _ N N Undefined
F0643H COMDB304

FO644H | CANO message data byte 45 register 04 | COMDB404 | COMDB4504 RIW - J J Undefined
F0645H COMDBS504

FO0646H | CANO message data byte 67 register 04 | COMDB604 COMDB6704 R/IW - J J Undefined
F0647H COMDB704

FO0648H | CANO message data length register 04 COMDLCO04 R/IW - - OxH
FO0649H | CANO message Configuration register 04 | COMCONF04 R/W - - Undefined
FO64AH | CANO message ID register 04L COMIDLO4 R/W - - \ Undefined
FO64CH | CANO message ID register 04H COMIDHO04 R/W - - S Undefined
FO64EH | CANO message control register 04 COMCTRLO4 R/W - - \ Undefined
FO650H | CANO message data byte 01 register 05 | COMDB005 | COMDBO0105 RIW - \ \ Undefined
FO0651H COMDB105

FO652H | CANO message data byte 23 register 05 | COMDB205 | COMDB2305 R/W - J J Undefined
F0653H COMDB305

RO1UH0317EJO0110 Rev. 1.10 RENESAS 143

Mar 23, 2015



RL78/D1A

CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (19/21)

Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range | After Reset
1-bit | 8-bit | 16-bit

FO654H | CANO message data byte 45 register 05 COMDB405 | COMDB4505 | R/W - J J Undefined
FO655H COMDB505

FO656H | CANO message data byte 67 register 05 COMDBG605 | COMDB6705 R/W - J \ Undefined
FO657H COMDB705

FO0658H | CANO message data length register 05 COMDLCO05 R/W - \ - OxH
FO659H | CANO message Configuration register 05 COMCONF05 R/W - \ - Undefined
FO65AH | CANO message ID register O5L COMIDLO5 R/W - - \ Undefined
FO65CH | CANO message ID register 05H COMIDHO05 R/W - - S Undefined
FO65EH | CANO message control register 05 COMCTRLO5 R/W - - \/ Undefined
FO660H | CANO message data byte 01 register 06 COMDB006 | COMDB0106 R/IW - \ \ Undefined
FO661H COMDB106

F0662H | CANO message data byte 23 register 06 COMDB206 | COMDB2306 | R/W - S S Undefined
FO0663H COMDB306

F0664H | CANO message data byte 45 register 06 COMDB406 | COMDB4506 R/IW - \ \ Undefined
FO665H COMDB506

F0666H | CANO message data byte 67 register 06 COMDB606 | COMDB6706 | R/W - S S Undefined
FO0667H COMDB706

FO0668H | CANO message data length register 06 COMDLCO06 R/W - \ - OxH
FO0669H | CANO message Configuration register 06 COMCONF06 R/W - \ - Undefined
FO66AH | CANO message ID register 06L COMIDLO6 RIW - - v Undefined
FO66CH | CANO message ID register 06H COMIDHO06 R/W - - J Undefined
FOB66EH | CANO message control register 06 COMCTRLO6 RIW - - v Undefined
FO0670H | CANO message data byte 01 register 07 COMDB007 | COMDB0107 R/W - \ \ Undefined
FO671H COMDB107

FO0672H | CANO message data byte 23 register 07 COMDB207 | COMDB2307 R/W - \ \ Undefined
F0673H COMDB307

FO0674H | CANO message data byte 45 register 07 COMDB407 | COMDB4507 R/W - \ \ Undefined
FO675H COMDB507

FO0676H | CANO message data byte 67 register 07 COMDB607 | COMDB6707 R/W - \ \ Undefined
FO677H COMDB707

FO0678H | CANO message data length register 07 CoMDLCO7 R/W - \ - OxH
F0679H | CANO message Configuration register 07 COMCONFO07 R/W - S - Undefined
FO67AH | CANO message ID register 07L COMIDLO7 R/W - - \/ Undefined
FO67CH | CANO message ID register 07H COMIDHO7 R/W - - < Undefined
FO67EH | CANO message control register 07 COMCTRLO7 R/W - - \ Undefined
FO0680H | CANO message data byte 01 register 08 COMDB008 | COMDB0108 | R/W - S S Undefined
FO0681H COMDB108

FO0682H | CANO message data byte 23 register 08 COMDB208 | COMDB2308 R/IW - \ \ Undefined
F0683H COMDB308

F0684H | CANO message data byte 45 register 08 COMDB408 | COMDB4508 | R/W - S S Undefined
FO0685H COMDB508

FO0686H | CANO message data byte 67 register 08 COMDB608 | COMDB6708 R/IW - \ \ Undefined
F0687H COMDB708

F0688H | CANO message data length register 08 COMDLCO08 R/W - S - OxH
FO0689H | CANO message Configuration register 08 COMCONF08 R/W - S - Undefined
FO68AH | CANO message ID register 08L COMIDLO8 R/W - - v Undefined
FO68CH | CANO message ID register 08H COMIDHO08 R/W - - v Undefined
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Table 3-6. Extended SFR (2nd SFR) List (20/21)

Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range | After Reset
1-bit | 8-bit | 16-bit

FO68EH | CANO message control register 08 COMCTRLO8 R/W - - N Undefined
FO690H | CANO message data byte 01 register 09 COMDB009 | COMDB0109 | R/W - \ \/ Undefined
F0691H COMDB109

F0692H | CANO message data byte 23 register 09 COMDB209 | COMDB2309 | R/W - N N Undefined
FO693H COMDB309

F0694H | CANO message data byte 45 register 09 COMDB409 | COMDB4509 | R/W - \ \/ Undefined
F0695H COMDB509

F0696H | CANO message data byte 67 register 09 COMDB609 | COMDB6709 | R/W - N N Undefined
FO697H COMDB709

FO698H | CANO message data length register 09 COMDLCO09 R/W - \ - OxH
FO699H | CANO message Configuration register 09 COMCONF09 R/W - \ - Undefined
FOB69AH | CANO message ID register 09L COMIDL09 R/IW - - v Undefined
FO69CH | CANO message ID register 09H COMIDHO09 RIW - - J Undefined
FOB9EH | CANO message control register 09 COMCTRLO9 R/IW - - v Undefined
FOBAOH | CANO message data byte 01 register 10 COMDB010 | COMDBO110 | R/W - v V| Undefined
FO6A1H COMDB110

FO6A2H | CANO message data byte 23 register 10 COMDB210 | compB2310 | R/W - v V| Undefined
FO6A3H COMDB310

FO6A4H | CANO message data byte 45 register 10 COMDB410 | COMDB4510 | R/W - v v Undefined
FO6A5H COMDB510

FOBA6H | CANO message data byte 67 register 10 COMDB610 | compB6710 | R/W - v v Undefined
FOBA7H COMDB710

FO6A8H | CANO message data length register 10 COMDLC10 RIW - - OxH
FOBA9H | CANO message Configuration register 10 COMCONF10 RIW - - Undefined
FO6AAH | CANO message ID register 10L COMIDL10 RIW - - v Undefined
FOBACH | CANO message ID register 10H COMIDH10 RIW - - v Undefined
FO6AEH | CANO message control register 10 COMCTRL10 R/W - - J Undefined
FO6BOH | CANO message data byte 01 register 11 COMDBO011 | COMDBO111 | R/W - \ N Undefined
FO6B1H COMDB111

FO6B2H | CANO message data byte 23 register 11 COMDB211 | COMDB2311 | R/W - \ S Undefined
FO6B3H COMDB311

FO6B4H | CANO message data byte 45 register 11 COMDB411 | COMDB4511 | R/W - \ N Undefined
FO6B5H COMDB511

FO6B6H | CANO message data byte 67 register 11 COMDB611 | COMDB6711 | R/W - \ S Undefined
FO6B7H COMDB711

FO6B8H | CANO message data length register 11 COMDLC11 R/W - \ - OxH
FO6B9H | CANO message Configuration register 11 COMCONF11 R/W - \ - Undefined
FO6BAH | CANO message ID register 11L COMIDL11 R/W - - S Undefined
FO6BCH | CANO message ID register 11H COMIDH11 R/W - - \/ Undefined
FO6BEH | CANO message control register 11 COMCTRL11 R/W - - N Undefined
FO6COH | CANO message data byte 01 register 12 COMDB012 | COMDBO0112 | R/W - N v Undefined
FO6C1H COMDB112

FOB6C2H | CANO message data byte 23 register 12 COMDB212 | COMDB2312 | R/W - S v Undefined
FO6C3H COMDB312

FO6C4H | CANO message data byte 45 register 12 COMDB412 | COMDB4512 | R/W - N v Undefined
FO6C5H COMDB512
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Table 3-6. Extended SFR (2nd SFR) List (21/21)

Address Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range | After Reset
1-bit | 8-bit | 16-bit

FO6C6H | CANO message data byte 67 register 12 COMDB612 | COMDB6712 | R/W - N N Undefined
FO6C7H COMDB712

FO6C8H | CANO message data length register 12 COMDLC12 R/W - S - OXH
FO6C9H | CANO message Configuration register 12 COMCONF12 R/W - N - Undefined
FO6CAH | CANO message ID register 12L COMIDL12 RIW - - v Undefined
FO6CCH | CANO message ID register 12H COMIDH12 R/W - - v Undefined
FOBCEH | CANO message control register 12 COMCTRL12 RIW - - v Undefined
FOBDOH | CANO message data byte 01 register 13 COMDB013 | COMDBO0113 | R/W - N N Undefined
FO6D1H COMDB113

FO6D2H | CANO message data byte 23 register 13 COMDB213 | COMDB2313 | R/W - v V| Undefined
FO6D3H COMDB313

FO6D4H | CANO message data byte 45 register 13 COMDB413 | COMDB4513 | R/W - v v Undefined
FO6D5H COMDB513

FO6D6H | CANO message data byte 67 register 13 COMDB613 | COMDB6713 | R/W - v v Undefined
FO6D7H COMDB713

FO6D8H | CANO message data length register 13 COMDLC13 RIW - - OXH
FO6D9H | CANO message Configuration register 13 COMCONF13 R/W - - Undefined
FO6DAH | CANO message ID register 13L COMIDL13 RIW - - v Undefined
FO6DCH | CANO message ID register 13H COMIDH13 RIW - - v Undefined
FO6DEH | CANO message control register 13 COMCTRL13 RIW - - v Undefined
FO6EOH | CANO message data byte 01 register 14 COMDBO14 | COMDB0114 | R/W - N N Undefined
FO6E1H COMDB114

FO6E2H | CANO message data byte 23 register 14 COMDB214 | COMDB2314 | R/W - \/ v Undefined
FO6E3H COMDB314

FO6E4H | CANO message data byte 45 register 14 COMDB414 | COMDB4514 | R/W - v N Undefined
FO6E5H COMDB514

FO6E6H | CANO message data byte 67 register 14 COMDB614 | COMDB6714 | R/W - v N Undefined
FO6E7H COMDB714

FO6E8H | CANO message data length register 14 COMDLC14 R/W - v - OXH
FO6E9H | CANO message Configuration register 14 COMCONF14 R/W - v - Undefined
FO6EAH | CANO message ID register 14L COMIDL14 R/W - - N Undefined
FO6ECH | CANO message ID register 14H COMIDH14 R/W - - N Undefined
FO6EEH | CANO message control register 14 COMCTRL14 R/W - - N Undefined
FO6FOH | CANO message data byte 01 register 15 COMDB015 | COMDB0115 | R/W - \/ v Undefined
FO6F1H COMDB115

FO6F2H | CANO message data byte 23 register 15 COMDB215 | COMDB2315 | R/W - \/ v Undefined
FO6F3H COMDB315

FO6F4H | CANO message data byte 45 register 15 COMDB415 | COMDB4515 | R/W - v N Undefined
FO6F5H COMDBS515

FO6F6H | CANO message data byte 67 register 15 COMDB615 | COMDB6715 | R/W - v v Undefined
FO6F7H COMDB715

FO6F8H | CANO message data length register 15 COMDLC15 R/W - v OxH
FO6F9H | CANO message Configuration register 15 COMCONF15 R/W - v - Undefined
FO6FAH | CANO message ID register 15L COMIDL15 R/W - - v Undefined
FO6FCH | CANO message ID register 15H COMIDH15 R/W - - v Undefined
FO6FEH | CANO message control register 15 COMCTRL15 R/W - - N Undefined
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3.3 Instruction Address Addressing
3.3.1 Relative addressing

[Function]
Relative addressing stores in the program counter (PC) the result of adding a displacement value included in the
instruction word (signed complement data: —128 to +127 or —32768 to +32767) to the program counter (PC)’s value
(the start address of the next instruction), and specifies the program address to be used as the branch destination.
Relative addressing is applied only to branch instructions.

Figure 3-26. Outline of Relative Addressing

PC

OP code

D
E / DISPLACE 8/16 bits

3.3.2 Immediate addressing

[Function]
Immediate addressing stores immediate data of the instruction word in the program counter, and specifies the
program address to be used as the branch destination.
For immediate addressing, CALL !'addr20 or BR !'addr20 is used to specify 20-bit addresses and CALL !addr16 or
BR 'addr16 is used to specify 16-bit addresses. 0000 is set to the higher 4 bits when specifying 16-bit addresses.

Figure 3-27. Example of CALL !"addr20/BR !laddr20

PC

OP code

Low Addr.

High Addr.

Seg Addr.

Figure 3-28. Example of CALL 'addr16/BR !addrl16

PC PCs PCH PCL
T OP code
0000 Low Addr.
High Addr.
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3.3.3 Table indirect addressing

[Function]
Table indirect addressing specifies a table address in the CALLT table area (0080H to OOBFH) with the 5-bit
immediate data in the instruction word, stores the contents at that table address and the next address in the program
counter (PC) as 16-bit data, and specifies the program address. Table indirect addressing is applied only for CALLT
instructions.
In the RL78 microcontrollers, branching is enabled only to the 64 KB space from 00000H to OFFFFH.

Figure 3-29. Outline of Table Indirect Addressing

OP code
High Addr. —
[
00000000 10 0
Lo Low Addr.
Table address
Memory
00100
PC PCs PCn PCL
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3.3.4 Register direct addressing

[Function]
Register direct addressing stores in the program counter (PC) the contents of a general-purpose register pair

(AX/BC/DE/HL) and CS register of the current register bank specified with the instruction word as 20-bit data, and
specifies the program address. Register direct addressing can be applied only to the CALL AX, BC, DE, HL, and BR

AX instructions.

Figure 3-30. Outline of Register Direct Addressing

OP code
CS p
PC PCs PCH PCL
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3.4 Addressing for Processing Data Addresses
3.4.1 Implied addressing

[Function]
Instructions for accessing registers (such as accumulators) that have special functions are directly specified with the
instruction word, without using any register specification field in the instruction word.

[Operand format]
Because implied addressing can be automatically employed with an instruction, no particular operand format
is necessary.
Implied addressing can be applied only to MULU X.

Figure 3-31. Outline of Implied Addressing

OP code A register

Memory
3.4.2 Register addressing
[Function]
Register addressing accesses a general-purpose register as an operand. The instruction word of 3-bit long is used

to select an 8-bit register and the instruction word of 2-bit long is used to select a 16-bit register.

[Operand format]

Identifier Description
r X,A,C,B,ED,LH
p AX, BC, DE, HL

Figure 3-32. Outline of Register Addressing

OP code Register

Memory
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3.4.3 Direct addressing

[Function]

Direct addressing uses immediate data in the instruction word as an operand address to directly specify the target

address.

[Operand format]

Identifier Description

ADDR16 Label or 16-bit immediate data (only the space from FOOOOH to FFFFFH is specifiable)

ES: ADDR16 | Label or 16-bit immediate data (higher 4-bit addresses are specified by the ES register)

<R> Figure 3-33. Example of ADDR16

MOV laddr16, A

<1>

Instruction code

OP-code Target memory

Low Addr.
<1

High Addr.

A 16-bit address <1> in the 64-Kbyte area from
FOOOOH to FFFFFH specifies the target location
(for use in access to the 2nd SFRs etc.).

Memory
<R> Figure 3-34. Example of ES:ADDR16

ES: l!addr16
<1> <2>
Instruction code

OP-code Target memory

Specifies the 4

5 Low Addr. address in memory

High Addr. _ﬂ)OOOH X

: Specifies a

64-Kbyte area

® The ES register <1> specifies a 64-Kbyte area within the
overall 1-Mbyte space as the four higher-order bits, X, of Memory
the address range.

o A 16-bit address <2> in the area from X0000H to XFFFFH
and the ES register <1> specify the target location;
this is used for access to fixed data other than
that in mirrored areas.

FFEFFH

FOOOOH

FFFFFH
A

Area from
XO0000H to
XFFFFH

v
00000H
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3.4.4 Short direct addressing

[Function]

Short direct addressing directly specifies the target addresses using 8-bit data in the instruction word. This type of
addressing is applied only to the space from FFE20H to FFF1FH.

[Operand format]

Identifier Description

SADDR Label, FFE20H to FFF1FH immediate data, or OFE20H to OFF1FH immediate data
(only the space from FFE20H to FFF1FH is specifiable)

SADDRP Label, FFE20H to FFF1FH immediate data, or OFE20H to OFF1FH immediate data (even address only)
(only the space from FFE20H to FFF1FH is specifiable)

Figure 3-35. Outline of Short Direct Addressing

OP code

________ FFF1FH
saddr saddr

FFE20H

Memory

Remark SADDR and SADDRP are used to describe the values of addresses FE20H to FF1FH with 16-bit immediate
data (higher 4 bits of actual address are omitted), and the values of addresses FFE20H to FFF1FH with 20-
bit immediate data.
Regardless of whether SADDR or SADDRP is used, addresses within the space from FFE20H to FFF1FH
are specified for the memory.
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3.4.5 SFR addressing
[Function]
SFR addressing directly specifies the target SFR addresses using 8-bit data in the instruction word. This type of

addressing is applied only to the space from FFFOOH to FFFFFH.

[Operand format]

Identifier Description
SFR SFR name
SFRP 16-bit-manipulatable SFR name (even address only)

Figure 3-36. Outline of SFR Addressing

FFFFFH

OP code —I_. SFR ¢
srR 1  F------- FFFOOH

Memory
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3.4.6 Register indirect addressing

[Function]

Register indirect addressing directly specifies the target addresses using the contents of the register pair specified

with the instruction word as an operand address.

[Operand format]

Identifier Description

- [DE], [HL] (only the space from FOOOOH to FFFFFH is specifiable)

- ES:[DE], ES:[HL] (higher 4-bit addresses are specified by the ES register)

<R> Figure 3-37. Example of [DE], [HL]
FFFFFH
[DE], [HL]
<1> <1>
Target memory
Instruction code __ <1> s pecifies the Y
OP-code rp(HL/DE) address in memory |
FOO00OH

¢ Either pair of registers <1> specifies the target

location as an address in the 64-Kbyte area from

FOOOOH to FFFFFH.

Memory
<R> Figure 3-38. Example of ES:[DE], ES:[HL]
ES: [DE], ES: [HL]
<1> <2> <1> <2> FFFFFH
A
Target memor Area from
Instruction code <2> gpecifies the vy 9 Y X0000H to
<2> address in memory XFFFFH
OP-code rp(HL/DE) >
X0000H 'y
<1> <1> Specifies a
ES 64-Kbyte area _
v
¢ The ES register <1> specifies a 64-Kbyte area within the 00000H

overall 1-Mbyte space as the four higher-order bits, X, of
the address range.

e Either pair of registers <2> and the ES register <1> specify
the target location in the area from X0000H to XFFFFH.

Memory
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<R> 3.4.7 Based addressing

[Function]

Based addressing uses the contents of a register pair specified with the instruction word or 16-bit immediate data as

a base address, and 8-bit immediate data or 16-bit immediate data as offset data. The sum of these values is used

to specify the target address.

[Operand format]

Identifier

Description

- [HL + byte], [DE + byte], [SP + byte] (only the space from FOOOOH to FFFFFH is specifiable)

- word[B], word[C] (only the space from FOOOOH to FFFFFH is specifiable)

- word[BC] (only the space from FOOOOH to FFFFFH is specifiable)

- ES:[HL + byte], ES:[DE + byte] (higher 4-bit addresses are specified by the ES register)

- ES:word[B], ES:word[C] (higher 4-bit addresses are specified by the ES register)

- ES:word[BC] (higher 4-bit addresses are specified by the ES register)

Instruction code

<1>

Figure 3-39. Example of [SP+byte]

<2>

Target memory

Offset

q

<2> byte 9

SP

Specifiesa ™4

<1> stack area

e SP (stack pointer) <1> indicates the stack as the

target.

* By indicating an offset from the address (top of the
stack) currently pointed to by the stack pointer,
“byte” <2> indicates the target memory (SP + byte).

Memory

FFFFFH
A

Stack area

v

FOOO00OH
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Figure 3-40. Example of [HL + byte], [DE + byte]

[HL + byte],  [DE + byte]

<1>  <2> <1>  <2> FFFFFH
Instruction code 1
OP-code Target memory Target
ﬁ <2> Offet & array
<2> byte > of data
<1> Address of 7'y
an array Other data in
rp(HL/DE) > the array FBOOOH
® Either pair of registers <1> specifies the address
where the target array of data starts in the 64-Kbyte
area from FOOOOH to FFFFFH.
e “byte” <2> specifies an offset within the array to
the target location in memory. Memory
Figure 3-41. Example of word[B], word[C]
word [B], word [C]
<>  <2> <> <2 FFFFFH
. Array of
Instruction code ) ) Target memory word-sized
<2> <2> Offset X
OP-code — r(B/C) o7 Ofset | data
Address of a word $
Low Addr. <1> within an array >
High Addr. F0000H
« “word” <1> specifies the address where the target
array of word-sized data starts in the 64-Kbyte area
from FOOOOH to FFFFFH.
e Either register <2> specifies an offset within the
array to the target location in memory. Memory
Figure 3-42. Example of word[BC]
word  [BC] FFFFFH
<1> <2>
Instruction code <2> Target memory W’errda_iig; g
<2> Offset ¥ dat
OP-code *| rp(BC) ata
Address of aword
[ 4 Low Addr. [ ] <1> _ within an array
High Addr.  [— FO000H
o “word” <1> specifies the address where the target
array of word-sized data starts in the 64-Kbyte area
from FOOOOH to FFFFFH.

e A pair of registers <2> specifies an offset within
the array to the target location in memory.

Memory
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Figure 3-43. Example of ES:[HL + byte], ES:[DE + byte]

ES: [HL + byte], ES: [DE + byte]

<1> <2> <3> < 1> <2> <3>

XFFFFH

Instruction code

OP-code

<2>
<3> Target memory Target

Offset [ array

byte of data
<3> Dby <2> Address of o -
an array ther data in

rp(HL/DE) > the array

_X0000H -

<1> <1 >‘ Specifies a

i 64-Kbyte area
ES : >

X0000H

e The ES register <1> specifies a 64-Kbyte
area within the overall 1-Mbyte space as
the four higher-order bits, X, of the address range. Memory

* Either pair of registers <2> specifies the address
where the target array of data starts in the 64-Kbyte

area specified in the ES register <1>.
e “byte” <3> specifies an offset within the array to the

target location in memory.

Figure 3-44. Example of ES:word[B], ES:word[C]

ES: word [B], ES: word [C]

< 1> <2> <3> <1> <2> <3>

XFFFFH

i <3>
Instruction code <3> Target memory Array of

OP-code /L Offset word-sized
\ (B/C) data

<2>
Low Addr. Address of a word within an array

<2

—
High Addr. _X0000H X0000H

<1> 4 Specifies a
<1>64-Kbyte area
ES >

e The ES register <1> specifies a 64-Kbyte area within the overall
1-Mbyte space as the four higher-order bits, X, of the address range.

o ‘“word” <2> specifies the address where the target array of word-sizeddata
starts in the 64-Kbyte area specified in the ES register <1>.

¢ Either register <3> specifies an offset within the array to the target location
in memory.

Memory
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Figure 3-45. Example of ES:word[BC]

ES: word [BC]

< 1> <2> <3>

Instruction code <3> Target memory

<3

oPcode [ \ S e S
<2> A

0> Low Addr. ﬁ Address of a word within an array
High Addr. X0000H
<1> i <1> Specifies a
ES 64-Kbyte area

e The ES register <1> specifies a 64-Kbyte area within the
overall 1-Mbyte space as the four higher-order bits, X, of

the address range.

e “word” <2> specifies the address where the target array of
word-sized data starts in the 64-Kbyte area specified in the

ES register <1>.

¢ A pair of registers <3> specifies an offset within the array

to the target location in memory.

Memory

XFFFFH

Array of
word-sized
data

X0000H
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<R> 3.4.8 Based indexed addressing

[Function]

Based indexed addressing uses the contents of a register pair specified with the instruction word as the base
address, and the content of the B register or C register similarly specified with the instruction word as offset address.

The sum of these values is used to specify the target address.

[Operand format]

Identifier Description
- [HL+B], [HL+C] (only the space from FOOOOH to FFFFFH is specifiable)
- ES:[HL+B], ES:[HL+C] (higher 4-bit addresses are specified by the ES register)
Figure 3-46. Example of [HL+B], [HL+C]
[HL +B], [HL+C]
<1> <2> <1 1> <2> FAFFFFH
i Target
Instruction code Target memory array
<2> Offset ¥ of data
OP-code = r(B/C) g
<1> Address of 1 Other data in
an array the array v
rp(HL) g FOOOOH
e A pair of registers <1> specifies the address where the target
array of data starts in the 64-Kbyte area from FOOOOH to
FFFFFH.
¢ Either register <2> specifies an offset within the array to the
target location in memory Memory
Figure 3-47. Example of ES:[HL+B], ES:[HL+C]
ES: [HL +B], ES:[HL +C]
<1><2> <3> <> <2> <3>
XFFFFH
<3> <3> Target memory Target
Offset i array
Instruction code r(B/C) of data
<2> Address of -
<2> the array Other data in
OP-code > rp(HL) the array A
<3> byte _X0000H 1
4 Specifies a
<1> <1> i 64-Kbyte area
ES - >
e The ES register <1> specifies a 64-Kbyte area within the overall

1-Mbyte space as the four higher-order bits, X, of the address range.
o A pair of registers <2> specifies the address where the target

array of data starts in the 64-Kbyte area specified in the ES

register <1>.
* Either register <3> specifies an offset within the array to the

target location in memory.

Memory
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<R> 3.4.9 Stack addressing

[Function]
The stack area is indirectly addressed with the stack pointer (SP) contents. This addressing is automatically
employed when the PUSH, POP, subroutine call, and return instructions are executed or the register is
saved/restored upon generation of an interrupt request.
Stack addressing is applied only to the internal RAM area.

[Operand format]

Identifier Description

- PUSH AX/BC/DE/HL
POP AX/BC/DE/HL
CALL/CALLT

RET

BRK

RETB
(Interrupt request generated)

RETI

Each stack operation saves or restores data as shown in Figures 3-48 to 3-53.

Figure 3-48. Example of PUSH rp

PUSH rp
<1> <2>
<1> SP :
Instruction code /\\/ SP -1 | Higher-order byte of rp
<3> SP -2 A ,Lower-order byte of rp Stack area
OP-code <2> SP/‘/
P FOOOOH
e Stack addressing is specified <1>.
e The higher-order and lower-order bytes of the pair of registers
indicated by rp <2> are stored in addresses SP - 1 and SP - 2,
respectively.
® The value of SP <3> is decreased by two (if rp is the program
status word (PSW), the value of the PSW is stored in SP - 1 and Memory

0 is stored in SP - 2).
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Figure 3-49. Example of POP

POP rp
<1>  <2>
<1> sp < SP+2
Instruction code SP+1 (SP+1) Stack
SP (SP) area
OP-code <2> Sp
FOOOOH
P
* Stack addressing is specified <1>.
¢ The contents of addresses SP and SP + 1 are stored in the
lower-order and higher-order bytes of the pair of registers
indicated by rp <2>, respectively. Memory
» The value of SP <3> is increased by two (if rp is the program
status word (PSW), the content of address SP + 1 is stored in
the PSW).
Figure 3-50. Example of CALL, CALLT
CALL
<1> A
Instruction code <1> SP SP-1 Stack
SP-2 _ area
OP-code P 3 « PC19- PC16
x PC15- PC8
sp |3>SP-4 PC7- PCO
\4
<2>
FOOOOH
PC
» Stack addressing is specified <1>. The value of the program
counter (PC) changes to indicate the address of the instruction Memory

following the CALL instruction.

¢ The values of PC bits 19 to 16, 15 to 8, and 7 to 0 are stored in
addresses SP - 2, SP - 3, and SP - 4, respectively <2>.

e The value of the SP <3> is decreased by 4.
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» Stack addressing is specified <1>.
¢ The contents of addresses SP, SP + 1, and SP + 2 are stored

RET

<1>

Instruction code

Figure 3-51. Example of RET

OP-code

<1>
— L,

in PC bits 7 to 0, 15 to 8, and 19 to 16, respectively <2>.
¢ The value of SP <3> is increased by four.

Instruction code

OP-code

or

Interrupt

e Stack addressing is specified <1>. In response to a BRK
instruction or acceptance of an interrupt, the value of the

<1>

SP+4
SP SP+3 (SP+3)
SP+2 (SP+2) Stack
SP+1 (SP+1) area
sp =2 sp (SP)
//\\/ '
<2> FO000H
PC
Memory
Figure 3-52. Example of Interrupt, BRK
PSW <2>
\/\ \
SP sP-1 | PSW Stack
SP-2 |, PC19-PC16 area
SP-3 « PC15-PC8
sp <3>SP -4 PC7 - PCO
4
<2> FO0OOH
PC
Memory

program counter (PC) changes to indicate the address of

the next instruction.
e The values of the PSW, PC bits 19 to 16, 15to 8, and 7 to

0 are stored in addresses SP -1, SP - 2, SP - 3, and

SP - 4, respectively <2>.

e The value of the SP <3> is decreased by 4.
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Figure 3-53. Example of RETI, RETB

RETI, RETB
<1> PSW  [—+—
A
SP+4 (
SP
Instruction code <1> SP+3 (SP+3)
SP+2 (SP+2) Stack
OP-code SP+1 (SP+1) area
Sp <3> sp (SP)
//\//\V/ '
<2> FOO0OH
PC
* Stack addressing is specified <1>.
o The contents of addresses SP, SP + 1, SP + 2, and SP + 3 are Memory
stored in PC bits 7 to 0, 15 to 8, 19 to 16, and the PSW, respectively
<2>,

o The value of SP <3> is increased by four.
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CHAPTER 4 PORT FUNCTIONS

4.1 Port Functions

The RL78/D1A microcontrollers are provided with digital I/O ports, which enable variety of control operations.
In addition to the function as digital /0 ports, these ports have several alternate functions. For details of the alternate

functions, see CHAPTER 2 PIN FUNCTIONS.
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<R> 4.2 Port Configuration

Ports include the following hardware.

Table 4-1. Port Configuration

Item

Configuration

Control registers

Port mode registers (PMO to PM15)

Port registers (PO to P15)

Pull-up resistor option registers (PUO, PU1, PU3 to PU14)

Port input mode registers (PIMO, PIM1, PIM3, PIM5 to PIM7, PIM11, PIM13)
Port output mode registers (POM)

LCD port function register

(LCDPFO, LCDPF1, LCDPF3 to LCDPF5, LCDPF7 to LCDPF13)

A/D port configuration register (ADPC)

Stepper motor port control register (SMPC)

Port

* 48-pin products
Total: 38 (CMOS 1/0O: 35 (LED direct drive: 9, N-ch open drain selectable: 4), CMOS input: 3)
¢ 64-pin products
Total: 54 (CMOS I/O: 49(LED direct drive: 13, N-ch open drain selectable: 4), CMOS input: 5)
« 80-pin products
Total: 68 (CMOS I/0: 63(LED direct drive: 16, N-ch open drain selectable: 4), CMOS input: 5)
« 100-pin products
Total: 84 (CMOS 1/O: 78(LED direct drive: 16, N-ch open drain selectable:6), CMOS input: 5, CMOS output: 1)
 128-pin products
Total: 112 (CMOS 1/O: 106(LED direct drive: 16, N-ch open drain selectable:6), CMOS input: 5, CMOS output: 1)

Pull-up resistor

* 48-pin products  Total: 30
¢ 64-pin products  Total: 44
« 80-pin products  Total: 55
« 100-pin products Total: 69
« 128-pin products Total: 95
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4.2.1 PortO
48-pin products: P00 to PO1 function as a 2-bit I/O port.
64-pin products: P00 to P05 and POQ7 function as a 7-bit 1/0 port.
80-pin products: P00 to P07 function as an 8-bit 1/0O port.
100-pin products: P00 to P07 function as an 8-bit I/O port.
<R> 128-pin products: P00 to P07 function as an 8-bit I/O port.

Port 0 is an 8-bit or a 7-bit, or a 2-bit I/O port with an output latch. Port O can be set to the input mode or output mode in
1-bit units using port mode register 0 (PMO0). When the P00 to P07 pins are used as an input port, use of an on-chip pull-
up resistor can be specified in 1-bit units by pull-up resistor option register 0 (PUO).

Input to the PO1 pin can be specified through a normal Schmitt3 input buffer or a Schmittl input buffer using port input
mode register 0 (PIMO).

These pins also function as timer 1/O, serial interface data 1/0, and segment signal outputs for the LCD controller/driver.
To use P00 to P07 as the port function, refer Table 4-2.

Table 4-2. Setting of P00 to PO7 Pins to port function

P00 to P07 Pins LCDPFO Alternate function PMO PIMO POM Remarks
port function Register Timer Serial Register Register Register
P00 Input port Digital /O selection - - Input mode N/A N/A
Output port 0 1 Output mode
PO1 Input port Digital 1/0 selection - N/A Input mode 0 N/A Schmittl input
1 Schmitt3 input
Output port 0 Output mode -
P02 Input port Digital /O selection - - Input mode N/A N/A
Output port 0 1 Output mode
P03 Input port Digital 1/0 selection - N/A Input mode N/A N/A
Output port 0 Output mode
P04 Input port Digital /O selection - - Input mode N/A N/A
Output port 0 1 Output mode
P05 Input port Digital 1/0 selection - N/A Input mode N/A N/A
Output port 0 Output mode
P06 Input port Digital 1/0 selection - N/A Input mode N/A N/A
Output port 0 Output mode
PO7 Input port Digital 1/0 selection - N/A Input mode N/A N/A
Output port 0 Output mode
- - LCD segment - - - - - LCD segment
output selection output

Reset signal generation sets port 0 to input mode.
Figures 4-1 to 4-6 show block diagrams of port 0.
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Caution When using the alternate function TOQO, set the port latch to 0.

When using the alternate function CTxDO, set the port latch to 1.
When using P00 as a general-purpose port, specify the port settings so that the alternate function
outputs are fixed (Timer to 0 and Serial to 1).

RL78/D1A
Figure 4-1. Block Diagram of POO
EVDD
/N
WRPU
J\ PUO
S o =D
Alternate | _
function -
i <<
S
- J\ I 8
N\ l °
n
[
9 WRPORT 00 I
|
g D—» Output latch
3] (P00)
IS ol
WRPM 5
PMO ° O P0OO/TI00/TO00/
/L 2 CTxDO/SEG14
o PMO00 2
Alternate -
function A
(TOO00)
Alternate
function
(CTxDO0)
LCD controller/driver AVAYAY:
WRLCDPF
/L LCDPFO
O—» PFOO0
Y
PO: Port register 0
PUO: Pull-up resistor option register 0
PMO: Port mode register 0
LCDPFO: LCD port function registers 0
RD: Read signal
WRXxX: Write signal
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Figure 4-2. Block Diagram of P01

EVbD
WRPU
PUO
M -
> PUO1
& w = e
WRPIM
PIMO
S—-> PIMO1
Alternate
function - Schmitt1
RD O—
A REI=
‘ J\ | % Schmitt3
- \_/ — I
! 3 [ p—
[%) WRPORT Iy
a PO
g /L o Output latch
i} ~ T (PO1)
£
WRPM 5
PMO 5 ® P01/T101/TO01/
/L 2 CRxDO/SEG15
&5 > PMO1 )
Alternate "
function A
(TOO01)
LCD controller/driver AN
WRLCDPF
/L LCDPFO
O PFO1
O
PO: Port register 0
PUO: Pull-up resistor option register 0
PMO: Port mode register 0
PIMO: Port Input mode register 0
LCDPFO: LCD port function registers 0
RD: Read signal

WRXX: Write signal
Caution When using the alternate function TOO01, set the port latch to 0.
When using POl as a general-purpose port, specify the port settings so that the alternate function
output is fixed to 0.
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Caution When using the alternate function TO02 or TO12, set the port latch to 0.
When using the alternate function SOQ0, set the port latch to 1.

RL78/D1A
Figure 4-3. Block Diagram of P02
/N
WRpPU
J\ PUO
S 2 =D
Alternate | _
function -
i I
S
- J\ I 3
- 5 | 2
%)
-
WRPORT )
9 /L PO
o > Output latch
@
= |
WRPM MO g P02/SO00/TI02/
/L 8 ©) To02rmI12/TO12/
[}
o) > PMO2 & SEG16
Alternate "
function A
(TO02)
Alternate
function
(TO12)
Alternate
function
(SO00)
LCD controller/driver AVAYAY:
WRLCDPF
/L LCDPFO
& > PF02
Y
PO: Port register 0
PUO: Pull-up resistor option register 0
PMO: Port mode register 0
LCDPFO: LCD port function registers 0
RD: Read signal
WRXxX: Write signal

When using P02 as a general-purpose port, specify the port settings so that the alternate function
outputs are fixed (Timer to 0 and Serial to 1).
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Figure 4-4. Block Diagram of P03

EVDD

N
WRpPU
/L PUO
Y > PUO3 —ODO—|
Alternate
function
S
8]
Q@
]
n
—
WRPORT A
® L PO
]
- > Output latch
g ™ (P03)
] q \
£ —
WRPM 5
PMO ©
L k5
5]
W > PMO03 N
Alternate o
function J
(TOO03)
Alternate
function
(TO13)
LCD controller/driver AN
WRLCDPF
/L LCDPFO
O—> PF03
U
PO: Port register 0
PUO: Pull-up resistor option register 0
PMO: Port mode register 0
LCDPFOQ: LCD port function registers 0
RD: Read signal
WRxX: Write signal

Caution When using the alternate function TO03 or TO13, set the port latch to 0.
When using P03 as a general-purpose port, specify the port settings so that the alternate function

outputs are fixed 0.

P-ch

PO3/SI00/TI03/

©) To03mI13/TO13/

SEG17
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RL78/D1A CHAPTER 4 PORT FUNCTIONS
Figure 4-5. Block Diagram of P04
EVDD
WRpPU
J\ PUO
c— PUO4 Do—| P-ch
Alternate
function
RD
. oL
[8]
Q<
5]
(]
<
WRPORT 1
0 /L PO
>
= .| Outputlatch
(]
£
WRPM oMo S P04/SCKO00/TI04/
L 3 ©) TO04/TIL4/TO14/
5]
o—» PMO4 1) SEG18
Alternate o
function J
(TO04)
Alternate
function
(TO14)
Alternate
function
(SCKO00)
LCD controller/driver AN
WRLCDPF
/L LCDPFO
S—» PF04
O
PO: Port register 0
PUO: Pull-up resistor option register 0
PMO: Port mode register 0
LCDPFO: LCD port function registers 0
RD: Read signal
WRXxX: Write signal

Caution When using the alternate function TO04 or TO14, set the port latch to 0.

When using the alternate function SCKOO, set the port latch to 1.
When using P04 as a general-purpose port, specify the port settings so that the alternate function
outputs are fixed (Timer to 0 and Serial to 1).
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Figure 4-6. Block Diagram of P05 to P07
EVDD
WRpU
J\ PUO
S~ Puos to PUOT }l P-ch
Alternate
function
i <@
S
[8)
Q
[
n
-
WRPORT 4
» /L PO
>
° »|  Output latch
g ~ (POS to PO7)
£ ' PO5/TIOS/
WRPM _L/ 5 TOO05/TI15/TO15/
PMO 3] ©® SEG19,
| e PO6/TI06/TO06/
& »| PMO5 to PMO7 2 TI16/TO16/SEG20,
PO7/TIO7/TO07/
Alternate TIL7/TOL7/SEG21
function J
(TOO05 to TOO7)
Alternate
function
(TO15 to TO17)
LCD controller/driver AVAYAY:
WRLCDPF
/L LCDPFO
O » PFO5 to PFO7
W
PO: Port register 0
PUO: Pull-up resistor option register 0
PMO: Port mode register 0
LCDPFO: LCD port function registers 0
RD: Read signal
WRXX: Write signal

Caution When using the alternate function TO05 to TO07 or TO15 to TO17, set the port latch to 0.
When using P05 to P07 as a general-purpose port, specify the port settings so that the alternate
function outputs are fixed 0.

RO1UH0317EJ0110 Rev. 1.10

Mar 23, 2015

RENESAS

172



<R>

RL78/D1A

CHAPTER 4 PORT FUNCTIONS

4.2.2 Portl

48-pin products:
64-pin products:
80-pin products:

100-pin products:
128-pin products:

P10 to P14 function as a 5-bit I/O port.

P10 to P15 and P17 function as a 7-bit I/0O port.
P10 to P17 function as an 8-bit I/O port.

P10 to P17 function as an 8-bit I/O port.

P10 to P17 function as an 8-bit I/O port.

Port 1 is an 8-bit or a 7-bit, or a 5-bit I/O port with an output latch. Port 1 can be set to the input mode or output mode in
1-bit units using port mode register 1 (PM1). When the P10 to P17 pins are used as an input port, use of an on-chip pull-

up resistor can be specified in 1-bit units by pull-up resistor option register 1 (PU1).

Input to the P10, P11, and P17 pins can be specified through a normal Schmitt3 input buffer or a Schmittl input buffer
using port input mode register 1 (PIM1).

These pins also function as serial interface data I/O, timer I/O, clock 1/O, external interrupt request input and segment

signal outputs for the LCD controller/driver.

To use P10 to P17 as the port function, refer Table 4-3.

Table 4-3. Setting of P10 to P17 Pins to port function

P10 to P17 Pins LCDPF1 Alternate PM1 PIM1 POM Remarks
Register function Register Register | Register
port function Timer Serial
P10 Input port Digital 1/0 selection - - Input mode 0 N/A Schmittl input
1 Schmitt3 input
Output port 0 1 Output mode
P11 Input port Digital I/0 selection - N/A Input mode 0 N/A Schmittl input
1 Schmitt3 input
Output port 0 Output mode -
P12 Input port Digital 1/0 selection - - Input mode N/A N/A
Output port 0 1 Output mode
P13 Input port Digital 1/0 selection - - Input mode N/A N/A
Output port 0 1 Output mode
P14 Input port Digital I/0 selection - N/A Input mode N/A N/A
Output port 0 Output mode
P15 Input port Digital 1/0 selection - - Input mode N/A N/A
Output port 0 1 Output mode
P16 Input port Digital 1/0 selection - N/A Input mode N/A N/A
Output port 0 Output mode
P17 Input port Digital 1/0 selection - N/A Input mode 0 N/A Schmittl input
1 Schmitt3 input
Output port 0 Output mode -
- - LCD segment - - - - - LCD segment
output selection output

Reset signal generation sets port 1 to input mode.

Figures 4-7 to 4-11 show block diagrams of port 1.
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Figure 4-7. Block Diagram of P10

EVDD
)
WRpPU
PU1
Ja ]
- PU10 ): |
~ P-ch
WRPIM 1
PIM1
S— PIM10
Alternate |
function - Schmittl
RD O—
: -@Ey
J\ 1 g —| schmitt3
- (3] —
- . Q
! 3 I o=
-
[%) WRPORT 1
a P1
g ,L ~ | oOutput latch
g ~ T (P10)
£
WReM D . P10/LTXDL/
PM1 M °© O SCKO0/TI10/
fL 2 TO10/INTP4/
) = PM10 n SEG31
Alternate -
function A
(TO10)
Alternate
function
(LTxD1)
Alternate
function
(SCKO00)
LCD controller/driver AVAVAY:
WRLCDPF
rL LCDPF1
O—» PF10
N
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1: Port mode register 1
PIM1: Port Input mode register 1
LCDPF1: LCD port function registers 1
RD: Read signal

WRXxX: Write signal
Caution When using the alternate function TO10, set the port latch to 0.
When using the alternate function LTxD1 or SCKOO, set the port latch to 1.
When using P10 as a general-purpose port, specify the port settings so that the alternate function
outputs are fixed (Timer to 0 and Serial to 1).
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Figure 4-8. Block Diagram of P11, P17
EVDD
)
WRpPU
PU1
-y ]
> PU11, PU17
N\ uUll1, PU D)—l P-ch
WRPIM
PIM1
O—  PIM11, PIM17
Alternate |
function - Schmittl
RD O—
< (@
S _ }
E Schmitt3
2 =
-
» WRPORT 2
2 P1
g ,L ~ | Output latch
g T (P11, P17)
| werew . P11/LRXxD1/
PM1 ° O INTPLR1/S100/
/L 2 TI11/TO11/SEG30,
O—{ PMI1, PMI7 2 PL17/TIL7/
_ TO17/INTPO/SEG28
Alternate o
function A
(TO11, TO17)
LCD controller/driver AvAvAY,
WRLCDPF
/L LCDPF1
O > PF11, PF17
7
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1: Port mode register 1
PIM1: Port Input mode register 1
LCDPF1: LCD port function registers 1
RD: Read signal
WRXX: Write signal

Caution When using the alternate function TO11 or TO17, set the port latch to O.
When using P11 or P17 as a general-purpose port, specify the port settings so that the alternate
function output is fixed to 0.
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RL78/D1A
Figure 4-9. Block Diagram of P12, P13
EVDD
)
WRPU
J\ PU1
O™ PU12, PU13 _ODO—l P-ch
Alternate | _
function -
RD ] :
< I 5
N\ | °
n
‘_
9 WRPORT o1 I
|
g D—» Output latch
3] (P12, P13)
c
WRewm ;E> 5 P12/S000/TI12/
PM1 — 3 © TO12/INTP2/SEG29,
_ 3 P13/SO01/TI13/
O™ PMI12PMI3 TO13/SEG25
4
Alternate
function
(TO12, TO13)
Alternate
function
(SO00, SO01)
LCD controller/driver AVAYAY:
WRLCDPF
/L LCDPF1
O—» PF12, PF13
Y
P1: Port register 1
PUL: Pull-up resistor option register 1
PM1: Port mode register 1
LCDPF1: LCD port function registers 1
RD: Read signal
WRXxX: Write signal

Caution When using the alternate function TO12 or TO13, set the port latch to 0.
When using the alternate function SO00 or SO01, set the port latch to 1.
When using P12 or P13 as a general-purpose port, specify the port settings so that the alternate
function outputs are fixed (Timer to 0 and Serial to 1).
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RL78/D1A
Figure 4-10. Block Diagram of P14, P16
EVDD
WRPU
J\ PU1
O—®  PU14,PU16 ): | b-ch
Alternate
function
i @
_§ - O
Q
@
Q
»
-
WRPORT 1
@ /L P1
=3
o > Output latch
g ~ (P14, P16)
[ O]
£ P14/TI14/
WReM 8 TO14/LRXDO/
L PM1 g 0 INTPLRO/SEG24,
o % P16/TI16/TO16/
1\ Lag PM14, PM16 SEG22
J
Alternate
function
(TO14, TO16)
LCD controller/driver AVAYAY:
WRLCDPF
/L LCDPF1
O—> PF14, PF16
W
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1: Port mode register 1
LCDPF1: LCD port function registers 1
RD: Read signal
WRXX: Write signal
Caution When using the alternate function TO14 or TO16, set the port latch to 0.
When using P14 or P16 as a general-purpose port, specify the port settings so that the alternate
function output is fixed 0.
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Figure 4-11. Block Diagram of P15

EVDD
/)
WRpPU
/L PU1
% - PU15 —ODO—l P-ch
Alternate | _
function -
i <@
§ O
(8]
Qo
[
n
-
WRPORT A
» /L P1
>
2 - Output latch
@
5
WRPM 5] P15/TI15/TO15/
PM1 8 (© LTXDORTC1HZ/
@ SEG23
O—> PM15 0
Alternate -
function A
(TO15)
Alternate
function
(RTC1HZ)
Alternate
function
(LTxDO)
LCD controller/driver AN
WRLCDPF
/L LCDPF1
S PF15
e
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1: Port mode register 1
LCDPF1: LCD port function registers 1
RD: Read signal

WRXX: Write signal

Caution When using the alternate function TO15, set the port latch to 0.
When using the alternate function LTxDO, set the port latch to 1.
When using P15 as a general-purpose port, specify the port settings so that the alternate function
outputs are fixed (Timer to 0 and Serial to 1).
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4.2.3 Port 2
48-pin products:
64-pin products:
80-pin products:

100-pin products:
128-pin products:

P20 to P23 and P27 function as a 5-bit I/O.
P20 to P23 and P27 function as a 5-hit I/O.
P20 to P27 function as an 8-bit I/0O port.
P20 to P27 function as an 8-bit I/O port
P20 to P27 function as an 8-bit I/O port

Port 2 is an 8-bit or a 5-bit I/O port with an output latch. Port 2 can be set to the input mode or output mode in 1-bit units
using port mode register 2 (PM2).

This port can also be used for A/D converter analog input and reference voltage input.

To use P20/ANIO to P27/ANI7 as digital input pins, set them in the digital I/O mode by using the A/D port configuration
register (ADPC) and in the input mode by using the PM2 register. Use these pins starting from the upper bit.

To use P20/ANIO to P27/ANI7 as digital output pins, set them in the digital I/O mode by using the ADPC register and in
the output mode by using the PM2 register. Use these pins starting from the upper bit.

To use P20/ANIO to P27/ANI7 as analog input pins, set them in the analog input mode by using the A/D port
configuration register (ADPC) and in the input mode by using the PM2 register. Use these pins starting from the lower bit.

Table 4-4. Setting Functions of P20 to P27 Pins

P20 to P27 Pins ADPC PM2 Remarks
port function Register Register
P20 Input port 0001 Input mode
Output port Output mode
P21 Input port 0001 or 0010 Input mode
Output port Output mode
P22 Input port 0001 to 0011 Input mode
Output port Output mode
P23 Input port 0001 to 0100 Input mode
Output port Output mode
P24 Input port 0001 to 0101 Input mode
Output port Output mode
P25 Input port 0001 to 0110 Input mode
Output port Output mode
P26 Input port 0001 to 0111 Input mode
Output port Output mode
P27 Input port 0001 to 1000 Input mode

Output port

Output mode

All P20/ANIO/AVREFP to P27/ANI7 are set in the analog input mode when the reset signal is generated.
Figures 4-12 shows block diagram of port 2.
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RL78/D1A
Figure 4-12. Block Diagram of P20 to P27
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U
P2: Port register 2
PM2: Port mode register 2
ADPC: A/D port configuration register
RD: Read signal
WRXX: Write signal
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4.2.4 Port 3

Port 3 is an 8-bit I1/0 port with an output latch. Port 3 can be set to the input mode or output mode in 1-bit units using
port mode register 3 (PM3). When the P30 to P37 pins are used as an input port, use of an on-chip pull-up resistor can be

specified in 1-bit units by pull-up resistor option register 3 (PU3).

Input to the P31 pin can be specified through a normal Schmitt3 input buffer or a Schmittl input buffer using port input

mode register 3 (PIM3).

Output from the P30 and P31 pins can be specified as normal CMOS output or N-ch open-drain output (VDD tolerance)

in 1-bit units, using port output mode register (POM).

These pins also function as timer 1/O, serial interface data 1/0, and segment signal outputs for the LCD controller/driver.

To use P30 to P37 as the port function, refer Table 4-5.

Table 4-5. Setting of P30 to P37 Pins to port function

P30 to P37 Pins LCDPF3 Alternate function PM3 PIM3 POM Remarks
port function Register Timer Serial Register Register Register
P30 | Input port Digital I/0 - - Input mode N/A -
Output port selection 0 1 Output mode 0 CMOS output
1 N-ch OD output
P31 | Input port Digital /10 - - Input mode 0 Schmittl input
selection 1 Schmitt3 input
Output port 0 1 Output mode - 0 CMOS output
1 N-ch OD output
P32 | Input port Digital 110 - - Input mode N/A N/A
Qutput port selection 0 1 Output mode
P33 | Input port Digital 110 - N/A Input mode N/A N/A
Output port selection 0 Output mode
P34 | Input port Digital I/0 - - Input mode N/A N/A
Output port selection 0 1 Output mode
P35 | Input port Digital /10 - N/A Input mode N/A N/A
Output port selection 0 Output mode
P36 | Input port Digital /10 - N/A Input mode N/A N/A
Output port selection 0 Output mode
P37 | Input port Digital I/0 - N/A Input mode N/A N/A
Output port selection 0 Output mode
- - LCD - - - - - LCD segment
Segment output
output
selection

Reset signal generation sets port 3 to input mode.
Figures 4-13 to 4-16 show block diagrams of port3.
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RL78/D1A
Figure 4-13. Block Diagram of P30
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D
P3: Port register 3
PU3: Pull-up resistor option register 3
PM3: Port mode register 3
LCDPF3: LCD port function registers 3
POM: Port Output mode register
RD: Read signal
WRXxX: Write signal
Caution When using the alternate function TO20, set the port latch to 0.
When using the alternate function SCL11, set the port latch to 1.
When using P30 as a general-purpose port, specify the port settings so that the alternate function
outputs are fixed (Timer to 0 and Serial to 1).
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RL78/D1A
Figure 4-14. Block Diagram of P31
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P3: Port register 3
PU3: Pull-up resistor option register 3
PM3: Port mode register 3
PIM3: Port Input mode register 3
LCDPF3: LCD port function registers 3
POM: Port Output mode register
RD: Read signal

WRXX: Write signal
Caution When using the alternate function TO21, set the port latch to 0.
When using the alternate function SDA11, set the port latch to 1.
When using P31 as a general-purpose port, specify the port settings so that the alternate function

outputs are fixed (Timer to 0 and Serial to 1).
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Caution When using the alternate function TO22 or TO24, set the port latch to 0.
When using the alternate function SO00 or SCKOO, set the port latch to 1.

RL78/D1A
Figure 4-15. Block Diagram of P32, P34
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PM3: Port mode register 3
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RD: Read signal
WRXX: Write signal

When using P32 or P34 as a general-purpose port, specify the port settings so that the alternate
function outputs are fixed (Timer to 0 and Serial to 1).
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RL78/D1A
Figure 4-16. Block Diagram of P33, P35 to P37
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Pull-up resistor option register 3

Port mode register 3
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Caution When using the alternate function TO23 or TO25 to TO27, set the port latch to O.
When using P33 or P35 to P37 as a general-purpose port, specify the port settings so that the
alternate function output is fixed to 0.
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<R> 4.2.5 Port 4
48-pin products:
64-pin products:
80-pin products:

100-pin products:
128-pin products:

P40 function as a 1-bit I/O.
P40 function as a 1-bit I/O.
P40 function as a 1-bit 1/0.
P40 function as a 1-bit I/O.
P40 to P47 function as an 8-bit I/O port

Port 4 is a 1-bit or a 8-bit I/0O port with an output latch. Port 4 can be set to the input mode or output mode in 1-bit units
using port mode register 4 (PM4). When the P40 pin is used as an input port, use of an on-chip pull-up resistor can be

specified by pull-up resistor option register 4 (PU4).

To use P40 to P47 as the port function, refer Table 4-6.

Table 4-6. Setting of P40 to P47 Pins to port function

P40 to P47 Pins LCDPF4 Alternate function PM4 PIM4 POM Remarks
port function Register Timer Serial Register Register Register
P40 | Input port Digital I/0 N/A N/A Input mode N/A N/A
Qutput port selection Output mode
P41 | Input port Digital /10 - N/A Input mode N/A N/A
Qutput port selection 0 Output mode
P42 | Input port Digital I/0 - N/A Input mode N/A N/A
Output port selection 0 Output mode
P43 | Input port Digital I/0 - N/A Input mode N/A N/A
Output port selection 0 Output mode
P44 | Input port Digital /10 - N/A Input mode N/A N/A
Output port selection 0 Output mode
P45 | Input port Digital I/0 N/A N/A Input mode N/A N/A
Output port selection Output mode
P46 | Input port Digital I/0 N/A N/A Input mode N/A N/A
Qutput port selection Output mode
P47 | Input port Digital 110 N/A N/A Input mode N/A N/A
Qutput port selection Output mode
- - LCD - - - - - LCD segment
Segment output
output
selection

Reset signal generation sets port 0 to input mode.
Figures 4-17 to 4-20 show block diagrams of port 4.
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RL78/D1A
Figure 4-17. Block Diagram of P40
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<R> Figure 4-18. Block Diagram of P41-P44
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LCD controller/driver AVAYAY:
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J\ LCDPF4
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Y
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4: Port mode register 4
LCDPF4: LCD port function registers 4
RD: Read signal

WRXxX: Write signal

Caution When using the alternate function TO04, TO10, TO22, TO23, set the port latch to 0.
When using P41 to P44 as a general-purpose port, specify the port settings so that the alternate
function outputs are fixed to 0.
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<R> Figure 4-19. Block Diagram of P45
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WRXxX: Write signal
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PM4: Port mode register 4
LCDPF4: LCD port function registers 4
RD: Read signal

WRXX: Write signal

Caution When using the alternate function DBWR or DBRD, set the port latch to 1.
When using P46 or P47 as a general-purpose port, specify the port settings so that the alternate

function outputs are fixed to 1.

RL78/D1A
Figure 4-20. Block Diagram of P46, P47
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4.2.6 Port5
48-pin products: P54 to P57 function as a 4-bit 1/O port.
64-pin products: P54 to P57 function as a 4-hit 1/0O port.
80-pin products: P54 to P57 function as a 4-bit 1/0O port.
100-pin products: P50 to P57 function as an 8-bit I/O port.
<R> 128-pin products: P50 to P57 function as an 8-bit I/O port.

Port 5 is an 8-bit or a 4-bit I/O port with an output latch. Port 5 can be set to the input mode or output mode in 1-bit units
using port mode register 5 (PM5). When the P50 to P57 pins are used as an input port, use of an on-chip pull-up resistor
can be specified in 1-bit units by pull-up resistor option register 5 (PU5).

Input to the P50 to P52 and P55 to P57 pins can be specified through a normal Schmitt3 input buffer or a Schmittl
input buffer using port input mode register 5 (PIM5).

Output from the P50 pin can be specified as normal CMOS output or N-ch open-drain output (VDD tolerance), using
port output mode register (POM).

These pins also function as timer I/O, serial interface data I/0, and segment signal outputs for the LCD controller/driver.
To use P50 to P57 as the port function, refer Table 4-7.
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Table 4-7. Setting of P50 to P57 Pins to port function

P50 to P57 Pins LCDPF5 Alternate function PM5 PIM5 POM Remarks
port function Register Timer Serial Register Register Register
P50 Input port Digital /10 - - Input mode 0 - Schmittl input
selection 1 Schmitt3 input
Output port 0 1 Output mode - 0 CMOS output
1 N-ch OD output
P51 Input port Digital I/0 - - Input mode 0 N/A Schmittl input
selection 1 Schmitt3 input
Output port 0 1 Output mode -
P52 Input port Digital /10 - N/A Input mode 0 N/A Schmittl input
selection 1 Schmitt3 input
Output port 0 Output mode -
P53 Input port Digital /10 - - Input mode N/A N/A
Output port selection 0 1 Output mode
P54 Input port Digital /10 - - Input mode N/A N/A
Output port selection 0 1 Output mode
P55 Input port Digital I/0 - N/A Input mode 0 N/A Schmittl input
selection 1 Schmitt3 input
Output port 0 Output mode -
P56 Input port Digital /10 - - Input mode 0 N/A Schmittl input
selection 1 Schmitt3 input
Output port 0 1 Output mode -
P57 Input port Digital I/0 - N/A Input mode 0 N/A Schmittl input
selection 1 Schmitt3 input
Output port 0 Output mode -
- - LCD - - - - - LCD segment output
Segment
output
selection

Reset signal generation sets port 5 to input mode.
Figures 4-21 to 4-24 show block diagrams of port5.
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Figure 4-21. Block Diagram of P50
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P5: Port register 5
PUS: Pull-up resistor option register 5
PM5: Port mode register 5
PIM5: Port Input mode register 5
LCDPF5: LCD port function registers 5
POM: Port Output mode register
RD: Read signal
WRXxX: Write signal

Caution When using the alternate function TO02, set the port latch to 0.
When using the alternate function SDA11, set the port latch to 1.
When using P50 as a general-purpose port, specify the port settings so that the alternate function

outputs are fixed (Timer to 0 and Serial to 1).
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Figure 4-22. Block Diagram of P51, P56
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P5: Port register 5
PUS: Pull-up resistor option register 5
PM5: Port mode register 5
PIM5: Port Input mode register 5
LCDPF5: LCD port function registers 5
RD: Read signal
WRXX: Write signal
Caution When using the alternate function TO04 or TO16 , set the port latch to 0.

When using the alternate function SCK10 or SCKO01, set the port latch to 1.

When using P51 or P56 as a general-purpose port, specify the port settings so that the alternate

function outputs are fixed (Timer to 0 and Serial to 1).
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Figure 4-23. Block Diagram of P52, P55, P57
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PUS: Pull-up resistor option register 5
PMS5: Port mode register 5
PIM5: Port Input mode register 5
LCDPF5: LCD port function registers 5
RD: Read signal
WRXX: Write signal Caution

When using the alternate function TO06, TO15, or TO17, set the port latch to 0.

When using P52, P55, or P57 as a general-purpose port, specify the port settings so that the alternate

function output is fixed to 0.
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Figure 4-24. Block Diagram of P53, P54
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WRXxX: Write signal

Caution When using the alternate function TO13 or TO14 , set the port latch to 0.
When using the alternate function SO10 or SOO01, set the port latch to 1.
When using P53 or P54 as a general-purpose port, specify the port settings so that the alternate
function outputs are fixed (Timer to 0 and Serial to 1).
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4.2.7 Port6
48-pin products:
64-pin products:
80-pin products:
100-pin products:
128-pin products:

P60 and P61 function as a 2-bit I/O port.
P60 and P61 function as a 2-bit 1/0 port.

P60, 61, 65, and P66 function as a 4-bit I/O port.

P60 to P66 function as a 7-bit I/O port.
P60 to P66 function as a 7-bit I/0O port.

Port 6 is a 7-bit, a 4-bit, or 2-bit /O port with an output latch. Port 6 can be set to the input mode or output mode in 1-bit

units using port mode register 6 (PM6). When the P60 to P66 pins are used as an input port, use of an on-chip pull-up

resistor can be specified in 1-bit units by pull-up resistor option register 6 (PU6).

Input to the P61 and P63 pins can be specified through a normal Schmitt3 input buffer or a Schmittl input buffer using
port input mode register 5 (PIM5).

Output from the P60 and P61 pins can be specified as normal CMOS output or N-ch open-drain output (VDD tolerance),

using port output mode register (POM).

These pins also function as serial interface data 1/O, timer 1/O, real-time clock correction clock output, clock / buzzer

output, and external interrupt request input.
To use P60 to P66 as the port function, refer Table 4-8.

Table 4-8. Setting of P60 to P66 Pins to port function

P60 to P66 Pins Alternate function PM6 PIM6 POM Remarks
port function Timer Serial Register Register Register
P60 Input port - - Input mode N/A -
Output port 0 1 Output mode 0 CMOS output
1 N-ch OD output
P61 Input port - - Input mode 0 - Schmittl input
1 Schmitt3 input
Output port 0 1 Output mode - 0 CMOS output
1 N-ch OD output
P62 Input port - - Input mode N/A N/A
Qutput port 0 1 Output mode
P63 Input port - N/A Input mode 0 N/A Schmittl input
1 Schmitt3 input
Output port 0 Output mode -
P64 Input port - N/A Input mode N/A N/A
Qutput port 0 Output mode
P65 Input port - N/A Input mode N/A N/A
Qutput port 0 Output mode
P66 Input port - N/A Input mode N/A N/A
Output port 0 Output mode
Reset signal generation sets port 6 to input mode.
Figures 4-25 to 4-30 show block diagrams of port6.
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Figure 4-25. Block Diagram of P60
EVDD
WRpPU
J\ PU6
. PU60 >: | boch
Alternate P
function
RD :] ﬂ
S
8]
L)
()
Ry
WRPORT
P6 A
,L _ Output latch
o ~ T (P60) ]
2 WRPM ~ P60/SCL11/TI120/
© /L PM6 TO20/INTP1
c
£ o » PM60 I
Alternate
function
(TO20)
WRpPOM
/L POM
O—>» POM_0
Alternate
function
(SCL11)
W
P6: Port register 6
PUSG: Pull-up resistor option register 6
PM6: Port mode register 6
POM: Port Output mode register
RD: Read signal
WRXX: Write signal
Caution When using the alternate function TO20, set the port latch to 0.
When using the alternate function SCL11, set the port latch to 1.
When using P60 as a general-purpose port, specify the port settings so that the alternate function
outputs are fixed (Timer to 0 and Serial to 1).
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Figure 4-26. Block Diagram of P61
EVDD
")
WRpPU
PU6
- > PU61
WRPIM —ODD—' P-ch
PIM6
S—> PIM61
Alternate
function
RD Schmittl
nGlis
S — | Schmitt3
8 E e
D |
2]
=}
2 WRPORT
g /L P6 A
£ | Output latch
= ~ T (P61) N
WRPM dus P61/SDA11/TI21/
/L PM6 TO21/INTP3
O » PM61 I
Alternate
function
(TO21)
WRPoOM
/L POM
O—» POM_1
Alternate
function
(SDA11)
P6: Port register 6
PU6: Pull-up resistor option register 6
PM6: Port mode register 6
PIM6: Port Input mode register 6
POM: Port Output mode register
RD: Read signal

WRxx: Write signal

Caution When using the alternate function T TO21, set the port latch to O.
When using the alternate function SDA11, set the port latch to 1.
When using P61 as a general-purpose port, specify the port settings so that the alternate function

outputs are fixed (Timer to 0 and Serial to 1).
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Figure 4-27. Block Diagram of P62
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WRpPuU
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> PU62
. e
Alternate
function
RD
I 5 e Unatn
< I 5
N\ | °
0
-
WRPORT A
%) P6
>
% /L | Output latch
g ~ (P62) P62/CTxD1/
£ TI27/TO27
WRPM
/L PM6
W > PM62
Alternate
function
(TO27)
Alternate
function
(CTxD1)
U
P6: Port register 6
PUG: Pull-up resistor option register 6
PM6: Port mode register 6
RD: Read signal

WRxx: Write signal
Caution When using the alternate function TO27, set the port latch to 0.
When using the alternate function CTxD1, set the port latch to 1.
When using P62 as a general-purpose port, specify the port settings so that the alternate function
outputs are fixed (Timer to 0 and Serial to 1).
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Figure 4-28. Block Diagram of P63
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)
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PU6
Jan) . ]
P
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Alternate
function - Schmittl
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: i

A@O—
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J\ P6 4
Output latch
o> (%63) RN | ® P63/CRxD1/
—L/ TI26/TO26
WRPM
J\ PM6
&5 » PM63
Alternate
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(TO26)
M
P6: Port register 6
PU6: Pull-up resistor option register 6
PM6: Port mode register 6
PIM6: Port Input mode register 6
RD: Read signal
WRXX: Write signal

Caution When using the alternate function TO26, set the port latch to 0.
When using P63 as a general-purpose port, specify the port settings so that the alternate function

output is fixed to

0.
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Figure 4-29. Block Diagram of P64, P66
EVDD
)
WRpU
J\ PUG6
> PU64, P66
& e
Alternate
function
RD
| 5 e Unainn
< I 8
N\ | °
n
2 -
Qo
©
g WRPORT A
E ,L Po P64/RTC1HZ/
@ Outputlaich Y N | 0 T1To1L,
(P64, P66) —] P66/T124/TO24/
PCL
WRpPM
/L PM6
W > PM64, PM66
Alternate
function
(RTC1HZ, TO24)
Alternate
function
(TO11, PCL)
Y
P6: Port register 6
PU6: Pull-up resistor option register 6
PM6: Port mode register 6
RD: Read signal
WRXxX: Write signal
Caution When using the alternate function RTC1HZ, TO24, TO11, or PCL, set the port latch to O.

When using P64 or P66 as a general-purpose port, specify the port settings so that the alternate

function output is fixed to 0.
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WRpPU

Figure 4-30. Block Diagram of P65

PUG
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[ >

Alternate
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A

RD
: \J.\/

PUG:
PM6:
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WRXxX:

| S
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function
(TO25)
Y
P6: Port register 6

Pull-up resistor option register 6
Port mode register 6

Read signal

Write signal

Caution When using the alternate function TO25, set the port latch to 0.
When using P65 as a general-purpose port, specify the port settings so that the alternate function

output is fixed to 0.

© PesiTI25/TO25
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4.2.8 Port7

Port 7 is a 6-bit I/O port with an output latch. Port 7 can be set to the input mode or output mode in 1-bit units using port
mode register 7 (PM7). When the P70 to P75 pins are used as an input port, use of an on-chip pull-up resistor can be

specified in 1-bit units by pull-up resistor option register 7 (PU7).

Input to the P70 pin can be specified through a normal Schmitt3 input buffer or a Schmittl input buffer using port input

mode register 7 (PIM7).

These pins also function as A/D conversion start trigger input, output pins for the sound generator, serial interface data
I/O, timer /O, clock / buzzer output, flash memory programming 1/O, external interrupt request input, and segment signal

outputs for the LCD controller/driver.
To use P70 to P75 as the port function, refer Table 4-9.

Table 4-9. Setting of P70 to P75 Pins to port function

P70 to P75 Pins LCDPF7 Alternate function PM7 PIM7 POM Remarks
port function Register Timer/ Serial Register Register Register
SGO
P70 Input port N/A - N/A Input mode 0 N/A Schmittl input
1 Schmitt3 input
Output port 0 Output mode -
P71 Input port N/A N/A - Input mode N/A N/A
Output port 1 Output mode
P72 Input port Digital /10 - N/A Input mode N/A
Output port selection 0 Output mode -
P73 Input port Digital /10 - N/A Input mode - N/A
Output port selection 0 Output mode
P74 Input port Digital I/0 - - Input mode N/A N/A
Output port selection 0 1 Output mode
P75 Input port Digital /10 - N/A Input mode - N/A
Output port selection 0 Output mode
- - LCD - - - - - LCD segment output
Segment
output
selection

Reset signal generation sets port 7 to input mode.
Figures 4-31 to 4-35 show block diagrams of port 7.

RO1UH0317EJ0110 Rev. 1.10 R NS
Mar 23, 2015 ENES

204




CHAPTER 4 PORT FUNCTIONS
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Figure 4-31. Block Diagram of P70
EVbD
")
WRpPU
/L PU7
> PU7 ‘
WRPIM
/L PIM7
O—» PIM70
Alternate
function Schmittl
RD C _U O—
@ *8 Schmitt3
a o |
w » I
<
L <
£
WRPORT
J\ P7 4
_ Output latch P70/CRxDO0O/
O (P70) RN [ ©) LRXDO/INTPLRO/
—L/ TIO3/TO03/
WRPM TOOLRXD
/L PM7
O—» PM70
Alternate
function
(TOO03)
1
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7: Port mode register 7
PIM7: Port Input mode register 7
RD: Read signal
WRXxX: Write signal

Caution When using the alternate function TOO03, set the port latch to 0.
When using P70 as a general-purpose port, specify the port settings so that the alternate function

output is fixed to 0.
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Figure 4-32. Block Diagram of P71

EVDD
)
WRpPU
rL PU7
> PU71
. e
Alternate | _
function -
RD
S :] ﬂ
[8)
Q<
[
n
-
(%]
2 A
= WRPORT
IS ,L P7
Q
=] . Output latch
£ o—» (pP71) \ I ©) P71/CTXDO/
— LTXDO/TOOLTXD
WRPM
/L PM7
) > PM71
Alternate
function
(CTxDO, LTxDO,
TOOLTXD)
N
P7: Port register 7
PUT7: Pull-up resistor option register 7
PM7: Port mode register 7
RD: Read signal

WRXX: Write signal

Caution When using the alternate function CTxDO, LTxD0O, TOOLTxD, set the port latch tol.
When using P71 as a general-purpose port, specify the port settings so that the alternate function

outputs are fixed to 1.
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Figure 4-33. Block Diagram of P72, P73

EVDD
N
WRpPuU
/L PU7
Y > PU72, PU73 o )O—' P-ch
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S
8]
Q
[¢]
n
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WRPORT 4
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g ~ (P72, P73)
@
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WRPM 5 P72/ADTRG/
PM7 g O SGOA/SEG1,
L o} P73/SGO/SGOF/
5—>» PM72, PM73 o SEGO
Alternate T
function 1
(SGOA, SGO/SGOF)
LCD controller/driver AN
WRLCDPF
/L LCDPF7
& » PF72, PF73
U
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7: Port mode register 7
LCDPF7: LCD port function registers 7
RD: Read signal

WRxxX: Write signal

Caution When using the alternate function SGOA, SGO/SGOF, or TO22, set the port latch to 0.
When using P72 or P73 as a general-purpose port, specify the port settings so that the alternate
function output is fixed to 0.
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Figure 4-34. Block Diagram of P74
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function -
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function
(TO23)
Alternate
function
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S—>» PF74
N
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7: Port mode register 7
LCDPF7: LCD port function registers 7
RD: Read signal
WRxX: Write signal

Caution When using the alternate function TO23, set the port latch to 0.

When using the alternate function SCKO01, set the port latch to 1.
When using P74 as a general-purpose port, specify the port settings so that the alternate function
outputs are fixed (Timer to 0 and Serial to 1).

P-ch
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@ TI23/TO23/

SEG26
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Figure 4-35. Block Diagram of P75

EVDD
N
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/L PU7
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S
(5]
Q<
[
0
<_
WRPORT 4
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)
= »| Output latch
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| 2 TI22/TO22/SEG21
e PM75 2
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function A
(PCL)
Alternate
function
(TO22)
LCD controller/driver AVAYAY:
WRLCDPF
/L LCDPF7
O—> PF75
1
P7: Port register 7
PU7: Pull-up resistor option register 7
PM7: Port mode register 7
LCDPF7: LCD port function registers 7
RD: Read signal

WRXxX: Write signal

Caution When using the alternate function PCL or TO22, set the port latch to O.
When using P75 as a general-purpose port, specify the port settings so that the alternate function

outputs are fixed 0.
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4.29 Port 8

Port 8 is an 8-bit I/O port with an output latch and LED direct drive capability. Port 8 can be set to the input mode or
output mode in 1-bit units using port mode register 8 (PM8). When the P80 to P87 pins are used as an input port, use
of an on-chip pull-up resistor can be specified in 1-bit units by pull-up resistor option register 8(PU8)

These pins also function as timer 1/O, stepper motor controller/driver outputs/inputs, and segment signal outputs for
the LCD controller/driver.

To use P80 to P87 as the port function, refer Table 4-10.

Table 4-10. Setting of P80 to P87 Pins to port function

P80 to P87 Pins LCDPF8 Alternate function PM8 Remarks
port function Register Timer Serial SMPC ZPDSO Register
Register Register
P80 Input port Digital I/0 - N/A - N/A Input mode
Output port selection 0 Port mode " Output mode
P81 Input port Digital /10 - N/A - N/A Input mode
Output port selection 0 Port mode "% Output mode
P82 Input port Digital I/0 - N/A - N/A Input mode
Output port selection 0 Port mode " Output mode
P83 Input port Digital I/0 - N/A - ZPD1PC=0 Input mode
Output port selection 0 Port mode " Output mode
P84 Input port Digital /10 - N/A - N/A Input mode
Output port selection 0 Port mode ! Output mode
P85 Input port Digital I/0 - N/A - N/A Input mode
Output port selection 0 Port mode "% Output mode
P86 Input port Digital 1/0 - N/A - N/A Input mode
Output port selection 0 Port mode " Output mode
P87 Input port Digital /10 - N/A - ZPD2PC=0 Input mode
Output port selection 0 Port mode " Output mode
- - LCD - - - - LCD
Segment segment
output output
selection
Notel. ENk = 0 or (ENk, MODK, DIRk1, DIRk0)=1110 or 1111
2. ENk = 0 or (ENk, MODK, DIRk1, DIRk0)=1100 or 1101
3. ENk = 0 or (ENk, MODK, DIRk1, DIRk0)=1101 or 1110
4. ENK = 0 or (ENk, MODk, DIRK1, DIRk0)=1100 or 1111
(k=0,1)
Reset signal generation sets port 8 to input mode.
Figure 4-36 and 4-37 show block diagrams of port 8.
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Figure 4-36. Block Diagram of P80 to P82 and P84 to P86
SMVbD
WRpU
PU8
J\ .| PUB80 to PU82,
~ PU84 to PU86 —oDo—' P-ch
Alternate
function
i L@
- | S
N\ | °
n
-
WRPORT [}
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E O—* (P80toP82, TOO01/SEG32,
= P84 to P86) T P81/SM12/TI03/
()
£ —) TOO3/SEG33,
WRPM 5 P82/SM13/TI05/
PM8 ° © TOO5/SEG34,
_ | PM80 to PM82, g P84/SM21/TI11/
S | PM84to PM86 TO11/SEG36,
. P85/SM22/T113/
Alternate o TO13/SEG37,
(SMfluln;:ti%r'lv' 1 A P86/SM23/TI15/
0 )
SM21 to SM23) TO15/SEG38
Alternate
function
(TOO01, TOO03, TOO5,
TO11, TO13, TO15)
LCD controller/driver AVAYAY:
WRLCDPF
LCDPE8
/L .| PF80to PF82,
~ 7| PF84toPF86
N
P8: Port register 8
PUS: Pull-up resistor option register 8
PM8: Port mode register 8
LCDPF8: LCD port function registers 8
RD: Read signal
WRxX: Write signal

Caution When using the alternate function SM11 to SM13, SM21 to SM23, TO01, TO03, TO05, TO11, TO13, or

TO15, set the

port latch to 0.

When using P80 to P82 or P84 to P86 as a general-purpose port, specify the port settings so that the
alternate function outputs are fixed 0.
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Figure 4-37. Block Diagram of P83, P87
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S PM8 _ ® TI07/TO07/SEG35,
I R g P87/SM24/ZPD24/
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function
(SM14, SM24) A
Alternate
function
(TO07, TO17)
VIZPDS ZPDS0
-~ »| ZPD1PC, ZPD2PC
LCD controller/driver AN
WRLCDPF
/L LCDPE8
&O—»| PF83, PF87
ZPD comparator -
N
P8: Port register 8
PUS: Pull-up resistor option register 8
PMS8: Port mode register 8
LCDPF8: LCD port function registers 8
ZPDSO0: ZPD detection voltage setting register0/ZPD analog input control register
RD: Read signal
WRXX: Write signal

Caution When using the alternate function SM14, SM18, TO07, or TO17 set the port latch to 0.
When using P83 or P87 as a general-purpose port, specify the port settings so that the alternate

function outputs are fixed 0.
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4.2.10 Port9
48-pin products:
64-pin products:
80-pin products:

100-pin products:
<R> 128-pin products:

P90 to P94 function as a 5-bit I/O port.
P90 to P94 function as a 5-hit I/0O port.
P90 to P97 function as an 8-bit I/0O port.
P90 to P97 function as an 8-bit I/O port.
P90 to P97 function as an 8-hit I/O port.

Port 9 is an 8-bit or a 5-bit I/O port with an output latch and LED direct drive capability. Port 9 can be set to the input
mode or output mode in 1-bit units using port mode register 9 (PM9). When the P90 to P97 pins are used as an input port,
use of an on-chip pull-up resistor can be specified in 1-bit units by pull-up resistor option register 9(PU9)

These pins also function as timer 1/O, stepper motor controller/driver outputs/inputs, and segment signal outputs for the

LCD controller/driver.

To use P90 to P97 as the port function, refer Table 4-11.

Table 4-11. Setting of P90 to P97 Pins to port function

P90 to P97 Pins LCDPF9 Alternate function PM9 Remarks
port function Register Timer Serial SMPC ZPDS1 Register
/SGO Register Register
P90 Input port Digital I/0 - N/A - N/A Input mode
Output port selection 0 Port mode ! Output mode
P91 Input port Digital 110 - N/A - N/A Input mode
Output port selection 0 Port mode "¢ Output mode
P92 Input port Digital I/0 - N/A - N/A Input mode
Output port selection 0 Port mode "% Output mode
P93 Input port Digital I/0 - N/A - ZPD3PC =0 Input mode
Output port selection 0 Port mode " Output mode
P94 Input port Digital /10 - N/A - N/A Input mode
Output port | Selection 0 Port mode " Output mode
P95 Input port Digital I/0 - N/A - N/A Input mode
Output port selection 0 Port mode "' Output mode
P96 Input port Digital I/0 - N/A - N/A Input mode
Output port selection 0 Port mode "¢ Output mode
P97 Input port Digital 110 - N/A - ZPD4PC =0 Input mode
Output port selection 0 Port mode " Output mode
- - LCD segment - - - - LCD
output selection segment
output
Notel. ENk = 0 or (ENk, MODK, DIRk1, DIRk0)=1110 or 1111
2. ENk = 0 or (ENk, MODK, DIRk1, DIRk0)=1100 or 1101
3. ENk = 0 or (ENk, MODk, DIRK1, DIRk0)=1101 or 1110
4. ENk = 0 or (ENk, MODK, DIRk1, DIRk0)=1100 or 1111
(k=0,1)
Reset signal generation sets port 9 to input mode.
Figures 4-38 to 4-41show block diagrams of port 9.
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Figure 4-38. Block Diagram of P90, P91, P95, and P96
SMVDD
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PU95, PU96 9 P-ch
Alternate
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2 ) RN TO21/SEG4O0,
| WRem — . P91/SM32/T123/
PM9 5 @ TO23/SEGA41,
L BM90. PMaL e P95/SM42/T103/
O—> PM95’ PM96’ 2 TOO3/SEG45,
' P96/SM43/TI05/
Alternate > TOO05/SEG46
function 4
(SM31, SM32,
SM42, SM43)
Alternate
function
(TO21, TO23,
TOO03, TO05)
LCD controller/driver AN
WRLCDPF
LCDPF9
,L .| PF90, PFI1,
~ 7] PF95, PF96
N
P9: Port register 9
PU9: Pull-up resistor option register 9
PM9: Port mode register 9
LCDPF9: LCD port function registers 9
RD: Read signal
WRxx: Write signal

Caution When using the alternate function SM31, SM32, SM42, SM43, TO21, TO23, TO03, or TO05, set the port

latch to 0.

When using P90, P91, P95, or P96 as a general-purpose port, specify the port settings so that the

alternate function outputs are fixed 0.
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Figure 4-39. Block Diagram of P92, P94
SMVbD
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Alternate
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function
(TO25, TOO01)
Alternate
function
(SGOA, RTC1HZ)
LCD controller/driver AVAYAY:
WRLCDPF
/L LCDPF9
& » PF92, PF94
N
P9: Port register 9
PU9: Pull-up resistor option register 9
PM9: Port mode register 9
LCDPF9: LCD port function registers 9
RD: Read signal
WRxX: Write signal

Caution When using the alternate function SM33, SM41, TO25, TO01, SGOA, or RTC1HZ, set the port latch to

0.

When using P92 or P94 as a general-purpose port, specify the port settings so that the alternate

function outputs are fixed 0.
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Figure 4-40. Block Diagram of P93
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(TO27)
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function
(SGO/SGOF)
WFIPDS ZPDSL
-~ > ZPD3PC
LCD controller/driver /\/\/\4
WRLCDPF
/L LCDPF9
D > PF93
ZPD comparator -
N
P9: Port register 9
PU9: Pull-up resistor option register 9
PM9: Port mode register 9
LCDPF9: LCD port function registers 9
ZPDS1: ZPD detection voltage setting registerl/ZPD analog input control register
RD: Read signal
WRXX: Write signal

Caution When using the alternate function SM34, TO27 or SGO/SGOF, set the port latch to 0.
When using P93 as a general-purpose port, specify the port settings so that the alternate function

outputs are fixed 0.
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Figure 4-41. Block Diagram of P97
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O—>» PM97 @
[
n
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(SM44) A
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VIZPDS ZPDS1
-~ » ZPD4PC
LCD controller/driver AN
WRLCDPF
/L LCDPF9
O—» PF97
ZPD comparator -
U
P9: Port register 9
PU9: Pull-up resistor option register 9
PM9: Port mode register 9

Caution When using the alternate function SM44 or TOQ7 set the port latch to 0.

LCDPF9: LCD port function registers 9

ZPDS1: ZPD detection voltage setting registerl/ZPD analog input control register

RD: Read signal
WRXX: Write signal

When using P97 as a general-purpose port, specify the port settings so that the alternate function

outputs are fixed 0.
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<R> 4.2.11 Port 10
48-pin products:
64-pin products:
80-pin products:
100-pin products:
128-pin products:

Not provided
Not provided
Not provided
Not provided

P100 to P107 function as an 8-bit I/O port.

Port 10 is an 8-bit I/O port with an output latch. Port 10 can be set to the input mode or output mode in 1-bit units using
port mode register 10 (PM10). When the P100 to P107 pins are used as an input port, use of an on-chip pull-up resistor
can be specified in 1-bit units by pull-up resistor option register 10(PU10)

These pins also function as timer I/O and segment signal outputs for the LCD controller/driver.

To use P100 to P107 as the port function, refer Table 4-12.

Table 4-12. Setting of P100 to P107 Pins to port function

P100 to P107 Pins LCDPF10 Alternate function PM10 PIM10 POM Remarks
port function Register Timer Serial Register Register Register
P100 | Input port Digital /10 - N/A Input mode N/A N/A
Output port selection Output mode
P101 | Input port Digital I/0 - N/A Input mode N/A N/A
Output port selection Output mode
P102 | Input port Digital /10 - N/A Input mode N/A N/A
Output port selection Output mode
P103 Input port Digital /10 - N/A Input mode N/A N/A
Output port selection Output mode
P104 | Input port Digital /10 - N/A Input mode N/A N/A
Output port selection Output mode
P105 | Input port Digital I/0 - N/A Input mode N/A N/A
Output port selection Output mode
P106 | Input port Digital /10 - N/A Input mode N/A N/A
Output port selection Output mode
P107 | Input port Digital 1/0 - N/A Input mode N/A N/A
Output port selection Output mode
- - LCD - - - - - LCD segment output
Segment
output
selection

Reset signal generation sets port 10 to input mode.

Figure 4-42 shows a block diagram of port 10.
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Figure 4-42. Block Diagram of P100 to P107
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S
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O—» PM100 to PM107
Alternate
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(TOO1 to TOO06,
T024 to TO27)
LCD controller/driver
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W
P10: Port register 10
pPuU10: Pull-up resistor option register 10
PM10: Port mode register 10
LCDPF10: LCD port function registers 10
RD: Read signal
WRXxX: Write signal

EVDD

P-ch

P100/TI24/T024/
SEG36 to
P103/T127/T027/
SEG39,

© P104/TI01/TO01/
SEG44 to
P107/TI06/TO06/
SEG47

Caution When using the alternate function TO01, TO02, TO05, TOO06, or TO24 to TO27, set the port latch to 0.
When using P100 to P107 as general-purpose ports, specify the port settings so that the alternate
function output is fixed 0.

RO1UH0317EJ0110 Rev. 1.10

Mar 23, 2015

RENESAS

219



RL78/D1A CHAPTER 4 PORT FUNCTIONS

<R> 4.2.12 Port 11

48-pin products: Not provided
64-pin products: Not provided
80-pin products: Not provided
100-pin products: Not provided
128-pin products: P110 to P117 function as an 8-bit I/O port.

Port 11 is an 8-bit I/O port with an output latch. Port 11 can be set to the input mode or output mode in 1-bit units using
port mode register 11 (PM11). When the P110 to P117 pins are used as an input port, use of an on-chip pull-up resistor

can be specified in 1-bit units by pull-up resistor option register 11(PU11)

Input to the P110 to P117 pins can be specified through a normal Schmitt3 input buffer or a Schmittl input buffer, using

port input mode register 11 (PIM11).

These pins also function as timer 1/O, serial interface data 1/O, clock 1/0, LCD bus interface data I/O, and segment

signal outputs for the LCD controller/driver.

To use P110 to P117 as the port function, refer Table 4-13.

Table 4-13. Setting of P110 to P117 Pins to port function

P110 to P117 Pins LCDPF11 Alternate function PM11 PIM11 POM Remarks
port function Register Timer Serial Register Register Register
P110 | Input port Digital /10 - - Input mode 0 N/A Schmittl input
Output port selection 0 1 Output mode 1 Schmitt3 input
P111 | Input port Digital I/0 - N/A Input mode 0 N/A Schmittl input
Output port selection 0 Output mode 1 Schmitt3 input
P112 | Input port Digital /10 - - Input mode 0 N/A Schmittl input
Output port selection 0 1 Output mode 1 Schmitt3 input
P113 | Input port Digital I/0 - N/A Input mode 0 N/A Schmittl input
Output port selection 0 Output mode 1 Schmitt3 input
P114 | Input port Digital /10 - N/A Input mode 0 N/A Schmittl input
Output port selection 0 Output mode 1 Schmitt3 input
P115 | Input port Digital I/0 - N/A Input mode 0 N/A Schmittl input
Output port selection 0 Output mode 1 Schmitt3 input
P116 | Input port Digital /10 - N/A Input mode 0 N/A Schmittl input
Output port selection 0 Output mode 1 Schmitt3 input
P117 | Input port Digital I/0 - N/A Input mode 0 N/A Schmittl input
Output port selection 0 Output mode 1 Schmitt3 input
- - LCD - - - - - LCD segment output
Segment
output
selection

Reset signal generation sets port 11 to input mode.
Figures 4-43 and 4-44 show block diagrams of port 11.
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RL78/D1A
Figure 4-43. Block Diagram of P110 and P112
EVbD
/N
WRPU
PU11
O » PU110, PU112 |: ): | p-ch
WRpPIM
PIM11
O » PIM110, PIM112
Alternate
function - Schmittl
RD ( ﬂ-
% Schmitt3
3 yij
-
%) WRPORT 1
a P11
g ,L o Output latch
g 4 o (P110, P112)
WRewm a S P110/DBDO/
/L PM11 DI%’ 8 B SCKO0/TI00/
»| PM110, PM112 & 2 TOOO/SEG3S,
~ 2 P112/DBD2/SO00/
» TxDO/TI04/TO04/
Alternate ™ SEG33
function A
(TO00, TO04) A
Alternate
function
(SCK00, SO00)
LCD controller/driver AN
WRLCDPF
/L LCDPF11
&, »| PF110, PF112
Y
LCD bus I/F

LCD bus I/F control signal

P11: Port register 11
PU11: Pull-up resistor option register 11
PM11: Port mode register 11

PIM11: Port Input mode register 11
LCDPF11: LCD port function registers 11
RD: Read signal

WRXX: Write signal

Caution When using the alternate function TO00 or TO04, set the port latch to 0.
When using the alternate function SCK00, SO00, or TxDO, set the port latch to 1.
When using the alternate function DBDO or DBD2, set the port latch to 0 and the port mode register
to 1 (input mode).
When using P110 or P112 as a general-purpose port, specify the port settings so that the alternate
function output is fixed (Timer to 0 and Serial to 1).
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RL78/D1A
Figure 4-44. Block Diagram of P111, P113 to P117
EVDD
)
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PU11
A PU111,
7 PU113 to PU117 —CDO———I P-ch
WRPIM
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§ Schmitt3
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© /L Output latch
s O—» (P111, P111/DBD1/SI00/
E P113to P117) RxDO/TI02/TO02/
SEG34
WR - ,
J\PM PM11 g P113/DBD3/TI06/
o . TOO6/SEG32
PM111 o 5 ,
: 0 5 P114/DBDA4/TIO7/
O—»
PM113 to PM117 s _©T007/SEG31,
a0 > o P115/DBD5/TI10/
fhernate I —> TO10/SEG30,
(TO02, TO06, TOO7 P116/DBD6/TI12/
TO10, TO12, TO20) \ TO12/SEG29,
P117/DBD7/TI20/
TO20/SEG28

WRLCDPF

5

LCD controller/driver

LCDPF11
PF111,

LCD bus I/F control signal

P11:
PU11:
PM11:
PIM11:
LCDPF11:
RD:
WRxX:

o>

PF113 to PF117

LCD bus I/F

Port register 11

Pull-up resistor option register 11

Port mode register 11
Port Input mode register 11

LCD port function registers 11

Read signal
Write signal

Caution When using the alternate function TO02, TO06, TO07, TO10, TO12 or TO20, set the port latch to 0.
When using the alternate function DBD1 or DBD3 to DBD7, set the port latch to 0 and the port mode

register to 1 (input mode).
When using P111 or P113 to P117 as a general-purpose port, specify the port settings so that the
alternate function output is fixed O.
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<R> 4.2.13 Port 12

48-pin products: P121 to P124 function as a 4-bit Input port.
64-pin products: P121 to P124 function as a 4-bit Input port.
80-pin products: P121 to P124 function as a 4-bit Input port.
100-pin products: P121 to P124 function as a 4-bit Input port.
128-pin products: P121 to P124 function as a 4-bit Input port, P125 to P127 function as a 3-bit /O port.

P121 to P124 is a 4-bit Input port.

P125 to P127 is a 3-bit I/O port with an output latch. P125 to P127 can be set to the input mode or output mode in 1-bit
units using port mode register 12 (PM12). When the P125 to P127 pins are used as an input port, use of an on-chip pull-
up resistor can be specified in 1-bit units by pull-up resistor option register 12 (PU12).

P121 to P124 pins also function as external clock input for main system clock, external clock input for subsystem clock.
P125 to P127 pins also function as timer I/O and segment signal outputs for the LCD controller/driver.

To use P121 to P127 as the port function, refer Table 4-14 and 4-15.

Table 4-14. Setting of P121 to P124 Pins to port function

P121 to P124 Pins CMC Register Remarks
port function EXCLK OSCSEL OSCSELS
P121 Input port - 0 -
1 1
P122 Input port - 0 -
P123 Input port - - 0
P124 Input port - - 0

Table 4-15. Setting of P125 to P127 Pins to port function

P125 to P127 Pins LCDPF12 Alternate function PM12 PIM12 POM Remarks
port function Register Timer Serial Register Register Register
P125 | Input port Digital /10 - N/A Input mode N/A N/A
Output port selection 0 Output mode
P126 | Input port Digital I/0 - N/A Input mode N/A N/A
Output port selection 0 Output mode
P127 | Input port Digital /10 - N/A Input mode N/A N/A
Output port selection 0 Output mode
- - LCD - - - - - LCD segment output
Segment
output
selection

Reset signal generation sets port 12 to input mode.
Figure 4-45 and 4-47 show block diagrams of port 12.
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RL78/D1A
Figure 4-45. Block Diagram of P121, P122
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« J I (7
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Figure 4-46. Block Diagram of P123, P124
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g
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RL78/D1A
Figure 4-47. Block Diagram of P125 to P127
EVDpD
)
WRpPU
/L PU12
|\ > PU125to PU127 - ): | P-ch
Alternate
function
i G
- i | g
O | e
n
-
WRPORT A
” J\ P12
>
° - Output latch
g ~ (P125 to P127)
2 P125/TI12/TO12/
WRPM 5 SEG25,
PM12 3] @ P126/T114/TO14/
rL 2 SEG24,
|\ > PM125to PM127 n P127/TI16/TO16/
SEG23
4
Alternate
function
(TO12, TO14, TO16)
LCD controller/driver AN
WRLCDPF
/L LCDPF12
) »  PF125to PF127
O
P12: Port register 12

PU12: Pull-up resistor option register 12
PM12: Port mode register 12

LCDPF12: LCD port function registers 12
RD: Read signal

WRxX: Write signal

Caution When using the alternate function TO12, TO14, or TO16, set the port latch to 0.
When using P125 to P127 as general-purpose ports, specify the port settings so that the alternate

function output is fixed 0.
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4.2.14 Port 13
48-pin products:
64-pin products:
80-pin products:
100-pin products:

128-pin products:

P130 is a 1-bit output-only port with an output latch.

P137 functions as a 1-bit Input port.
P137 functions as a 1-bit Input port.
P137 functions as a 1-bit Input port.

P130 functions as a 1-bit Output port, P131 to P136 function as a 6-bit I/O port, and P137
functions as a 1-bit Input port.
P130 functions as a 1-bit Output port, P131 to P136 function as a 6-bit I/O port, and P137
functions as a 1-bit Input port.

P131 to P136 is a 6-bit I/O port with an output latch. P131 to P136 can be set to the input mode or output mode in 1-bit
units using port mode register 13 (PM13). When the P131 to P136 pins are used as an input port, use of an on-chip pull-
up resistor can be specified in 1-bit units by pull-up resistor option register 13 (PU13).

P137 is a 1-bit input-only port.
Input to the P135 pin can be specified through a normal Schmitt3 input buffer or a Schmittl input buffer, using port
input mode register 13 (PIM13).
Output from the P136 pin can be specified as normal CMOS output or N-ch open-drain output (VDD tolerance), using
port output mode register (POM).

These pins also function as timer 1/O, output pins for the sound generator, serial interface data I/O ,and segment signal

outputs for the LCD controller/driver.

To use P131 to P136 as the port function, refer Table 4-16.

Table 4-16. Setting of P131 to P136 Pins to port function

P131 to P136 Pins LCDPF13 Alternate function PM13 PIM13 POM Remarks
port function Register Timer/SGO Serial Register Register Register
P131 Input port N/A - - Input mode N/A N/A
Output port 0 1 Output mode
P132 Input port N/A - N/A Input mode N/A N/A
Output port 0 Output mode
P133 Input port N/A - - Input mode N/A N/A
Output port 0 1 Output mode
P134 Input port N/A - - Input mode N/A N/A
Output port 0 1 Output mode
P135 Input port N/A - N/A Input mode 0 N/A Schmittl input
Output port 0 Output mode 1 Schmitt3 input
P136 Input port Digital I/0 - N/A Input mode N/A 0 CMOS output
Output port selection 0 Output mode 1 N-ch OD output
- LCD - - - - - LCD
segment segment
output output
selection
Reset signal generation sets port 13 to input mode.
Figures 4-48 to 4-55 show block diagrams of port 13.
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Figure 4-48. Block Diagram of P130
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= Output latch I
~ (P130) | © P30
P13: Port register 13
RD: Read signal

WRxx: Write signal

Remark When reset is effected, P130 outputs a low level. If P130 is set to output a high level before reset is effected,
the output signal of P130 can be dummy-output as the CPU reset signal.

RESET signal

P130

Set by software
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Figure 4-49. Block Diagram of P131
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(TO21)
Alternate
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Alternate
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O
P13: Port register 13
PU13: Pull-up resistor option register 13
PM13: Port mode register 13
RD: Read signal
WRxx: Write signal
Caution When using the alternate function TO21, set the port latch to 0.

When using the alternate function SO10 or LTxD1, set the port latch to 1.

When using P131 as a general-purpose port, specify the port settings so that the alternate function
outputs are fixed (Timer to 0 and Serial to 1).
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RL78/D1A
Figure 4-50. Block Diagram of P132
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Alternate
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(TO20)
Y
P13: Port register 13
PU13: Pull-up resistor option register 13
PM13: Port mode register 13
RD: Read signal
WRXxX: Write signal

Caution When using the alternate function TO20, set the port latch to 0.
When using P132 as a general-purpose port, specify the port settings so that the alternate function

output is fixed to 0.

RO1UH0317EJ0110 Rev. 1.10 IZENESAS

Mar 23, 2015

229



CHAPTER 4 PORT FUNCTIONS

Figure 4-51. Block Diagram of P133
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P13: Port register 13
PU13: Pull-up resistor option register 13
PM13: Port mode register 13
RD: Read signal
WRxx: Write signal

Caution When using the alternate function TO22, set the port latch to 0.

When using the alternate function SCK10, set the port latch to 1.
When using P133 as a general-purpose port, specify the port settings so that the alternate function
outputs are fixed (Timer to 0 and Serial to 1).

P133/SCK10/
TI22/TO22
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Figure 4-52. Block Diagram of P134
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P13: Port register 13
PU13: Pull-up resistor option register 13
PM13: Port mode register 13
RD: Read signal

WRXX: Write signal
Caution When using the alternate function TO24, set the port latch to 0.
When using the alternate function CTxD1, set the port latch to 1.
When using P134 as a general-purpose port, specify the port settings so that the alternate function
outputs are fixed (Timer to 0 and Serial to 1).

RO1UH0317EJ0110 Rev. 1.10 R NS 231
Mar 23, 2015 ENES



CHAPTER 4 PORT FUNCTIONS

RL78/D1A
Figure 4-53. Block Diagram of P135
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P13: Port register 13
PU13: Pull-up resistor option register 13
PM13: Port mode register 13
RD: Read signal

WRXxX: Write signal

Caution When using the alternate function SGO/SGOF or TO26, set the port latch to O.
When using P135 as a general-purpose port, specify the port settings so that the alternate function

outputs are fixed to 0.
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Figure 4-54. Block Diagram of P136
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P13: Port register 13
PU13: Pull-up resistor option register 13

PM13: Port mode register 13
LCDPF13: LCD port function registers 13
POM: Port Output mode register
RD: Read signal

WRXX: Write signal

Caution When using the alternate function TOO0O, set the port latch to 0.

When using the alternate function SCL11, set the port latch to 1.
When using P136 as a general-purpose port, specify the port settings so that the alternate function

outputs are fixed (Timer to 0 and Serial to 1).
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Figure 4-55. Block Diagram of P137
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4.2.15 Port 14

<R> 48-pin products: Not provided
64-pin products: Not provided
80-pin products: Not provided
100-pin products: P140 functions as a 1-bit I/O port.
128-pin products: P140 functions as a 1-bit I/0O port.

P140 is a 1-bit I/O port with an output latch. P140 can be set to the input mode or output mode using port mode register
14 (PM14). When the P140 pin is used as an input port, use of an on-chip pull-up resistor can be specified by pull-up

resistor option register 14 (PU14).
This pin also functions as timer 1/O.

To use P140 as the port function, refer Table 4-17.

Table 4-17. Setting of P140 Pin to port function

P140 Pin LCDPF14 Alternate function PM14 PIM POM Remarks
port function Register Timer Serial Register Register Register
P140 Input port N/A - N/A Input mode N/A N/A
Output port 0 Output mode
Reset signal generation sets port 14 to input mode.
Figure 4-56 shows block diagram of port 14.
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Figure 4-56. Block Diagram of P140
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P14: Port register 14
PU14: Pull-up resistor option register 14
PM14: Port mode register 14
RD: Read signal
WRXxX: Write signal

Caution When using the alternate function TO11, set the port latch to 0.
When using P140 as a general-purpose port, specify the port settings so that the alternate function

output is fixed to 0.
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<R> 4.2.16 Port 15

48-pin products:
64-pin products:
80-pin products:
100-pin products:
128-pin products:

Not provided
Not provided
Not provided

P150 functions as a 1-bit I/O port.
P150 to P152 function as a 3-bit I/O port

Port 15 is a 3-bit port with an output latch. Port 15 can be set to the input mode or output mode in 1-bit units using port
mode register 15 (PM15).
This port can also be used for A/D converter analog input.
To use P150/ANI8 to P152/ANI10 as digital input pins, set them in the digital /O mode by using the A/D port
configuration register (ADPC) and in the input mode by using the PM15 register. Use these pins starting from the upper bit.
To use P150/ANI8 to P152/ANI10 as digital output pins, set them in the digital I/O mode by using the ADPC register
and in the output mode by using the PM15 register. Use these pins starting from the upper bit.
To use P150/ANI8 to P152/ANI10 as analog input pins, set them in the analog input mode by using the A/D port
configuration register (ADPC) and in the input mode by using the PM15 register. Use these pins starting from the lower bit.

Table 4-18. Setting of P150 to P152 Pins

P150 Pin ADPC PM2 Remarks
port function Register Register

P150 Input port 0001 to 1001 Input mode

Output port Output mode
P151 Input port 0001 to 1010 Input mode

Output port Output mode
P152 Input port 0001 to 1011 Input mode

Output port Output mode

All P150/ANI8 to P152/ANI10 are set in the analog input mode when the reset signal is generated.
Figure 4-57 shows block diagram of port 15.
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Figure 4-57. Block Diagram of P150 to P152
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4.3 Registers Controlling Port Function
Port functions are controlled by the following registers.
e Port mode registers (PMxx)

e Port registers (Pxx)
e Pull-up resistor option registers (PUxx)

e Port input mode registers (PIMxx)
e  Port output mode registers (POM)
e LCD port function register (LCDPFxx)

e  A/D port configuration register (ADPC)
e  Stepper motor control register (SMPC)

Caution The undefined bits in each register vary by product and must be used with their initial value.

Table 4-19. Pxx, PMxx, PUxx, PIMxx, POM, LCDPFxx registers and the bits mounted on each products (1/4)
Port Bit name 128-pin | 100-pin | 80-pin | 64-pin | 48-pin
Pxx PMxx PUxx PIMxx POM LCDPFxx
register register register register register register
Port0 | 0 | PMO0 PUOO N/A N/A LCDPFOO | J \ d J
1 | PMO1 PUOL PIMO1 LCDPFO1 | \ v \ \
2 |V PMO02 PU02 N/A LCDPF02 | J \ d N/A
3 | PMO03 PUO3 LCDPF03 | \ v v N/A
4 |~ PMO4 PU04 LCDPFO4 | \ v «/ N/A
5 |+ PMO05 PUO5 LCDPFO5 | \ v v N/A
6 | PMO06 PU06 LCDPF06 | V \ v N/A N/A
7 |V PMO7 PUO7 LCDPFO7 | J \ d N/A
Portl1 [0 | PM10 PU10 PIM10 N/A LCDPF10 | v \ v v \
1 | PM11 PU11 PIM11 LCDPF11 | \ v «/ S
2 | W PM12 PU12 N/A LCDPF12 | < \ v v \
3 | PM13 PU13 LCDPF13 | v J \ J J
4 |+ PM14 PU14 LCDPF14 | v J \ d J
5 |V PM15 PU15 LCDPF15 | \ v \ N/A
6 |V PM16 PU16 LCDPF16 | J \ N/A N/A
7 | PM17 PUL17 PIM17 LCDPF17 | \ v v N/A
Port2 [0 | PM20 N/A N/A N/A N/A «/ \ v «/ \
1 | W PM21 \ \ v v \
2 |V PM22 S \ v \ J
3 | PM23 J J \ d J
4 | A PM24 S \ v N/A N/A
5 |+ PM25 J J \ N/A N/A
6 |+ PM26 \ \ v N/A N/A
7 | PM27 «/ J \ J J
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Table 4-19. Pxx, PMxx, PUxx, PIMxx, POM, LCDPFxx registers and the bits mounted on each products (2/4)
Port Bit name 128-pin | 100-pin | 80-pin | 64-pin | 48-pin
Pxx PMxx PUxx PIMxx POM LCDPFxx
register register register register register register
Port3 | 0 | P30 PM30 PU30 N/A POM2 LCDPF30 N \ v v <
1 | P31 PM31 PU31 PIM31 POM3 LCDPF31 N J \ d J
2 | P32 PM32 PU32 N/A N/A LCDPF32 N \ v S N/A
3 | P33 PM33 PU33 LCDPF33 N J \ d J
4 | P34 PM34 PU34 LCDPF34 N \ v N/A N/A
5 | P35 PM35 PU35 LCDPF35 N \ v N/A N/A
6 | P36 PM36 PU36 LCDPF36 N \ v N/A N/A
7 | P37 PM37 PU37 LCDPF37 N \ v N/A N/A
Port4 | 0 | P40 PM40 PU40 N/A N/A N/A N J \ J J
1 | Pa1 PM41 PU41 N/A N N/A N/A N/A N/A
2 | P42 PM42 PU42 LCDPF42 N N/A N/A N/A N/A
3 | P43 PM43 PU43 LCDPF43 N N/A N/A N/A N/A
4 | P44 PM44 PU44 LCDPF44 N N/A N/A N/A N/A
5 | P45 PM45 PU45 LCDPF45 N N/A N/A N/A N/A
6 | P46 PM46 PU46 LCDPF46 N N/A N/A N/A N/A
7 | P47 PM47 PU47 LCDPF47 N N/A N/A N/A N/A
Port5 | 0 | P50 PM50 PUS0 PIM50 POM5 LCDPF50 N \ N/A N/A N/A
1 | P51 PM51 PU51 PIM51 N/A LCDPF51 N J N/A N/A N/A
2 | P52 PM52 PU52 PIM52 LCDPF52 N \ N/A N/A N/A
3 | P53 PM53 PU53 N/A LCDPF53 N J N/A N/A N/A
4 | P54 PM54 PU54 LCDPF54 | + J v J J
5 | P55 PM55 PU55 PIM55 LCDPF55 N \ v S \
6 | P56 PM56 PU56 PIM56 LCDPF56 N \ v v \
7 | P57 PM57 PU57 PIM57 LCDPF57 N \ v \ S
Port6 | O P60 PM60 PUG0 N/A POMO N/A N \ v v \
1 | P61l PM61 PU61 PIM61 POM1 N J \ d J
2 | P62 PM62 PU62 N/A N/A N J N/A N/A N/A
3 | P63 PM63 PU63 PIM63 N J N/A N/A N/A
4 | P64 PM64 PU64 N/A N \ N/A N/A N/A
5 | P65 PM65 PU6B5 N \ v N/A N/A
6 | P66 PM66 PU6G6 N \ v N/A N/A
Port7 | O P70 PM70 PU70 PIM70 N/A N/A N \ v S N/A
1 | P71 PM71 PU71 N/A N J \ d N/A
2 | P72 PM72 PU72 LCDPF72 N \ v S \
3 | P73 PM73 PU73 LCDPF73 N \ v v \
4 | P74 PM74 PU74 LCDPF74 N \ v \ S
5 | P75 PM75 PU75 LCDPF75 N \ v v \
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<R> Table 4-19. Pxx, PMxx, PUxx, PIMxx, POM, LCDPFxx registers and the bits mounted on each products (3/4)

Port Bit name 128-pin | 100-pin | 80-pin | 64-pin | 48-pin
Pxx PMxx PUxx PIMxx POM LCDPFxx
register register register register register register

Port8 | 0 | P80 PM80 PUSO N/A N/A LCDPF80 N \ v S \
1 | P81 PM81 PUS1 LCDPF81 N \ v S \
2 | P82 PM82 PU82 LCDPF82 N J \ d J
3 | P83 PM83 PU83 LCDPF83 N \ v S \
4 | P84 PM84 PU84 LCDPF84 N \ v v N/A
5 | P85 PM85 PU8S5 LCDPF85 N J v S N/A
6 | P86 PM86 PUS6 LCDPF86 N \ v v N/A
7 | P87 PM87 PU8S7 LCDPF87 N J \ d N/A

Port9 | 0 | P90 PM90 PU90 N/A N/A LCDPF90 N \ v S <
1 | Pa1 PM91 PU91 LCDPF91 N J \ d J
2 | P92 PM92 PU92 LCDPF92 N \ v S S
3 | P93 PM93 PU93 LCDPF93 N \ v v \
4 | P94 PM94 PU94 LCDPF94 N \ v \ S
5 | P95 PM95 PU95 LCDPF95 N \ v N/A N/A
6 | P96 PM96 PU96 LCDPF96 N J \ N/A N/A
7 | P97 PM97 PU97 LCDPF97 N \ v N/A N/A

Port10| 0 | P100 PM100 | PU100 N/A N/A LCDPF100 | + N/A N/A N/A N/A
1 | P101 PM101 | PU101 LCDPF101 | + N/A N/A N/A N/A
2 | P102 PM102 | PU102 LCDPF102 | + N/A N/A N/A N/A
3 | P103 PM103 | PU103 LCDPF103 | N/A N/A N/A N/A
4 | P104 PM104 | PU104 LCDPF104 | + N/A N/A N/A N/A
5 | P105 PM105 | PU105 LCDPF105 | N/A N/A N/A N/A
6 | P106 PM106 | PU106 LCDPF106 | N/A N/A N/A N/A
7 | P107 PM107 | PU107 LCDPF107 | + N/A N/A N/A N/A

Port11| 0 | P110 PM110 | PU110 N/A N/A LCDPF110 | + N/A N/A N/A N/A
1 | P111 PM111 | PU111 LCDPF111 | + N/A N/A N/A N/A
2 | P112 PM112 | PU112 LCDPF112 | + N/A N/A N/A N/A
3 | P113 PM113 | PU113 LCDPF113 | + N/A N/A N/A N/A
4 | P114 PM114 | PU114 LCDPF114 | + N/A N/A N/A N/A
5 | P115 PM115 | PU115 LCDPF115 | + N/A N/A N/A N/A
6 | P116 PM116 | PU116 LCDPF116 | + N/A N/A N/A N/A
7 | P117 PM117 | PU117 LCDPF117 | + N/A N/A N/A N/A

Port 12| 1 P121 N/A N/A N/A N/A N/A N \ v S <
2 | P12 v v N v v
3 | P13 v v v N N/A
4 | P124 N v v v N/A
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Table 4-19. Pxx, PMxx, PUxx, PIMxx, POM, LCDPFxx registers and the bits mounted on each products (4/4)
Port Bit name 128-pin | 100-pin | 80-pin | 64-pin | 48-pin
Pxx PMxx PUxx PIMxx POM LCDPFxx
register register register register register register
Port13| 0 | P130 N/A N/A N/A N/A N/A d J N/A N/A N/A
1 | P131 PM131 PU131 «/ \ N/A N/A N/A
2 | P132 PM132 PU132 \ \ N/A N/A N/A
3 | P133 PM133 | PU133 J J N/A N/A N/A
4 | P134 PM134 PU134 S < N/A N/A N/A
5 | P135 PM135 | PU135 PIM135 J J N/A N/A N/A
6 | P136 PM136 | PU136 N/A POM4 LCDPF136 | \ N/A N/A N/A
7 | P137 N/A N/A N/A N/A v \ v v \
Port14| 0 | P140 PM140 | PU140 N/A N/A N/A S \ N/A N/A N/A
Port15| 0 | P150 PM150 N/A N/A N/A N/A v \ N/A N/A N/A
1 | P151 PM151 v N/A N/A N/A N/A
2 | P152 PM152 J N/A N/A N/A N/A
The format of each register is described in the following pages.
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(1) Port mode registers (PMO to PM9, PM13 to PM15)
These registers specify input or output mode for the port in 1-bit units.
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets these registers to FFH.

When port pins are used as alternate-function pins, set the port mode register by referencing 4.5 Settings of Port
Mode Register, and Output Latch When Using Alternate Function.

Figure 4-58. Format of Port Mode Register (1/5)

(48-pin products)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
wo [ ] o+ [ & [+ [+ [ 1 [owor [om]eeem son s
i [ ] 3 [+ Jowe [own Lo [ oo [ Jeeees oo s
pve [owzr | 1 | 1 | 1 | ewm | owm | ewa | o | Frrz FeH Rw
wo [ ] 3 [ & [+ Jew] o o Lo emem son s
% S B N N B B N I [
ows (o [ [ ovs [ | & | 3 [ & [ 3 Jeeeas son e
wo [ 3 [ & [+ [+ [ 7 [rw [rm]emes oo s
s [ ] 3 owe Lo [own [ | 3 [ 3 Jomeer oo s
owo [ ] 3 [ & [ 1 Jewo [ [ oo Lo Jeeean s s
pwo [T | 1 | 1 | owes | o | ewez | oven | pwen | ez reH R
v [ ] 3 [ 0 [ o [ & [ [ ]« Joremo ren
1 Input mode (output buffer off)

Caution Be sure to set bits 2 to 7 of the PMO register, bits 5 to 7 of the PM1 register, bits 4 to 6 of the PM2
register, bits 2 and 4 to 7 of the PM3 register, bits 1 to 7 of the PM4 register, bits 0 to 3 of the PM5
register, bits 2 to 7 of the PM6 register, bits 0 to 1 and 6 to 7 of the PM7 register, bits 4 to 7 of the

PM8 register, bits 5to 7 of the PM9 register and bits 0 to 7 of the PM13 register to “1”.

RO1UH0317EJ0110 Rev. 1.10
Mar 23, 2015

RENESAS

243




RL78/D1A

CHAPTER 4 PORT FUNCTIONS

Figure 4-58. Format of Port Mode Register (2/5)

(64-pin products)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
PMo | PMo7 | 1 | PMos | PMo4 | PMo3 | PMo02 | PMoz1 | PMoo |FFF20 FFH R/W
PM1 | PM17 | 1 | PM15 | PM14 | PM13 | PM12 | PM11 | PM10 IFFF21 FFH RIW
PM2 | PM27 | 1 | 1 | 1 | PM23 | PM22 | PM21 | PM20 |FFF22 FFH R/W
PM3 | 1 | 1 | 1 | 1 | PM33 | PM32 | PM31 | PM30 IFFF23 FFH RIW
PM4 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | PM40 | FFF24  FFH R/W
PM5 | PMs57 | PMs56 | PMs5 | PMs54 | 1 | 1 | 1 | 1 IFFF25 FFH RIW
PMe6 | 1 | 1 | 1 | 1 | 1 | 1 | PM61 | PM60 | FFF26 FFH R/W
PM7 | 1 | 1 | PM75 | PM74 | PM73 | PM72 | PM71 | PM70 IFFF27 FFH RIW
PMs | PMs7 | PMsé6 | PM85 | PMs4 | PMs3 | PMs2 | PMs1 | PMso |FFF28 FFH R/W
PMo I 1 | 1 | 1 | PM94 | PM93 | PM92 | PMo1 | PM90 IFFF29 FFH R/W
PMmn Pmn pin I/O mode selection(m=0t09;n=0t07)

0 Output mode (output buffer on)

1 Input mode (output buffer off)

Caution Be sure to set bits 6 of the PMO and PML1 register, bits 4 to 6 of the PM2 register, bits 4 to 7 of the

PM3 register, bits 1 to 7 of the PM4 register, bits 0 to 3 of the PM5 register, bits 2 to 7 of the PM6
register, bits 6 and 7 of the PM7 register, and bits 5 to 7 of the PM9 register to “1”.
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Symbol

Figure 4-58. Format of Port Mode Register (3/5)

7 6 5 4

(80-pin products)

3 2 1 0 Address After reset R/W

PMo | PMo7 | PMo6 | PMos | PMo4 | PMo03 | PMo02 | PMo1 | PMo00 IFFF20 FFH

PM1 | PM17 | PM16 | PM15 | PM14 | PM13 | PM12 | PM11 | PM10 |FFF21 FFH

PM2 | PM27 | PM26 | PM25 | PM24 | PM23 | PM22 | PM21 | PM20 IFFF22 FFH

PM3 | PM37 | PM36 | PM35 | PM34 | PM33 | PM32 | PM31 | PM30 |FFF23 FFH

wi [T+ [« [+ [ [ 5 [ & [om]eas sem
ows [ower oo e [owss | 1 | 1 | & [ 1 Jeses som
oo [ Tewee [pws [ = [ & [ & [ oo [ oo Jeeeas eom
owr [ 1 | 1 | s | o | owrs | ewra | e | ewro | eerzr e

PM8 | PM87 | PM86 | PM85 | PMs4 | PMs83 | PMs2 | PMs1 | PMs8o IFFF28 FFH

PM9 | PMo7 | PM96 | PMos | PMo4 | PM93 | PM92 | PMo1 | PM90 |FFF29 FFH

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

PMmn Pmn pin I/O mode selection(m=0t09;n=0to 7)
0 Output mode (output buffer on)
1 Input mode (output buffer off)

Caution Be sure to set bits 1 to 7 of the PM4 register, bits 0 to 3 of the PM5, bits 2 to 4 and 7 of the PM6
register, and bits 6 and 7 of the PM7 register to “1”.
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Figure 4-58. Format of Port Mode Register (4/5)

(100-pin products)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
PMo | PMo7 | PMo6 | PMo5 | PMo4 | PMo3 | PMo02 | PMo1 | PMo0 IFFF20 FFH R/W
PM1 | PM17 | PM16 | PM15 | PM14 | PM13 | PM12 | PM11 | PM10 |FFF21 FFH R/W
PM2 | PM27 | PM26 | PM25 | PM24 | PM23 | PM22 | PM21 | PM20 IFFF22 FFH R/W
PM3 | PM37 | PM36 | PM35 | PM34 | PM33 | PM32 | PM31 | PM30 |FFF23 FFH R/W
PM4 I 1 | 1 | 1 | 1 | 1 | 1 | 1 | PM40 |FFF24 FFH R/W
PM5 | PM57 | PM56 | PM55 | PM54 | PM53 | PM52 | PM51 | PM50 |FFF25 FFH R/W
PM6 | 1 | PMe6 | PMe65 | PMé64 | PM63 | PM62 | PM61 | PM60 |FFF26 FFH R/W
PM7 | 1 | 1 | PM75 | PM74 | PM73 | PM72 | PM71 | PM70 IFFF27 FFH RIW
PMs | PMs7 | PMs6 | PMss | PMs4 | PMs3 | PM82 | PMs1 | PM8o |FFF28 FFH R/W
PM9 | PM97 | PMo6 | PMos | PMo4 | PMo3 | PM92 | PMo1 | PMo0 IFFF29 FFH R/W
PM13 | 1 | PM136 | PM135 | PM134 | PM133 | PM132 | PM131 | 0 |FFF2D FEH R/W
PM14 I 1 | 1 | 1 | 1 | 1 | 1 | 1 | PM140 I FFF2E FFH R/W
PM15 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | PM150 | FFF2F FFH R/W
PMmn Pmn pin I/O mode selection (m=0to 9and 13to 15;n=0to 7)

0 Output mode (output buffer on)
1 Input mode (output buffer off)

Caution Be sure to set bits 1 to 7 of the PM4 register, bits 7 of the PM6 register, bits 6 and 7 of the PM7
register, bits 7 of the PM13 register, and bits 1 to 7 of the PM14 and PM15 registers to “1” and bit 0 of

the PM13 register to “0”.
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Figure 4-58. Format of Port Mode Register (5/5)
(128-pin products)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
PMo | PMo7 | PMo6 | PMo5 | PMo4 | PMo3 | PMo02 | PMo1 | PMoo IFFF20 FFH R/W
PM1 | PM17 | PM16 | PM15 | PM14 | PM13 | PM12 | PM11 | PM10 |FFF21 FFH R/W
PM2 | PM27 | PM26 | PM25 | PM24 | PM23 | PM22 | PM21 | PM20 IFFF22 FFH R/IW
PM3 | PM37 | PM36 | PM35 | PM34 | PM33 | PM32 | PM31 | PM30 |FFF23 FFH R/W
PM4 | PM47 | PM46 | PM45 | PM44 | PM43 | PM42 | PM41 | PM40 |FFF24 FFH R/W
PM5 | PMs7 | PMs6 | PMs5 | PMs4 | PMs53 | PMs52 | PMs1 | PMs0 |FFF25 FFH R/W
PMé | 1 | PMe6 | PMeé5 | PMé4 | PM63 | PM62 | PMé61 | PM60 |FFF26 FFH R/W
PM7 | 1 | 1 | PM75 | PM74 | PM73 | PM72 | PM71 | PM70 IFFF27 FFH RIW
PM8 | PMs7 | PMs6 | PM85 | PM84 | PMs3 | PMs2 | PMs1 | PMso |FFF28 FFH R/W
PMo9 | PMo7 | PM96 | PMo5 | PMo4 | PMo3 | PMo92 | PMo1 | PMoo IFFF29 FFH R/IW
PM10 | PM107 | PM106 | PM105 | PM104 | PM103 | PM102 | PM101 | PM100 | FFF2A  FEH R/W
PM11 | PM117 | PM116 | PM115 | PM114 | PM113 | PM112 | PM111 | PM110 | FFF2B  FFH R/W
PM12 |PM127 | PM126 | PM125| 1 | 1 | 1 | 1 | 1 |FFF2C FFH R/W
PM13 | 1 |PM136P| PM135 | PM134 | PM133 | PM132 | PM131 | 0 |FFF2D FEH R/W
pvie [ 1 | 2 [ 1 | 1 | 1 [ 1 | 1 | evuo|rrre  FRH RIW
PM15 | 1 | 1 | 1 | 1 | 1 |PM152 | PM151| PM150|FFF2F FFH R/W
PMmn Pmn pin I/O mode selection(m=0to15;n=01t0 7)

0 Output mode (output buffer on)
1 Input mode (output buffer off)
Caution Be sure to set bits 1 to 7 of the PM4 register, bits 7 of the PM6 register, bits 6 and 7 of the PM7

register, bits 0 to 4 of the PM12 register, bits 7 of the PM13 register, bits 1 to 7 of the PM14, and bits 3

to 7 of the PM15 registers to “1” and bit 0 of the PM13 register to “0”.
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<R> (2) Port registers (PO to P15)
These registers set the output latch value of a port.
If the data is read in the input mode, the pin level is read. If it is read in the output mode, the output latch value is
read"*'.

These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to O0OH.

Note If P20 to P27 and P150 to P152 are set up as analog inputs of the A/D converter, when a port is read while in the
input mode, O is always returned, not the pin level. And while in output mode, the output latch value is not output
to port.

If POO to PO7, P10 to P17, P30 to P37, P42 to P47, P50 to P57, P72 to P75, P80 to P87, P90 to P97, P100 to
P107, P110 to P117, P125 to P127, and P136 are set up as the segment outputs of LCD controller/driver, when
a port is read while in the input mode, 0 is always returned, not the pin level. And while in output mode, the
output latch value is not output to port.

If P83, P87, P93, and P97 are set up to ZPD input, when a port is read while in the input mode, 0 is always
returned, not the pin level. And while in output mode, the output latch value is not output to port.

Active alternate function Port read in input mode Port output in output mode
A/D converter input Ois read output latch value is not output
LCD segment output Ois read output latch value is not output
ZPD input Ois read output latch value is not output
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Figure 4-59. Format of Port Register (1/5)
(48-pin products)

Symbol 7 6 5 4 3 2 1 0  Address Afterreset R/W
(output latch)

o | o | o | o | o | o | o | P | Poo |FFroo " ooH RIW
P1 | 0 | 0 | 0 | P14 | P13 | P12 | P11 | P10 | FFFOL  OOH RIW
P2 [ Pz | o | o | o [ P | P2 | P | P |Frro2  o0H RIW
P3 | 0 | 0 | 0 | 0 | P33 | 0 | P31 | P30 | FFFO3  OOH RIW
P | o | o | o | o [ o | o | o | pw |rrrosa ooH RIW
Ps | ps7 | pss | Pss [ psa | 0 | o | o | o |Feros ooH RIW
P6 | 0 | 0 | 0 | 0 | 0 | 0 | P61 | P60 | FFFO6  OOH RIW
P7 | o | o [P | P | P | P2 | o | o |rero7z ooH RIW
P8 | 0 | 0 | 0 | 0 | P83 | P82 | P81 | P80 | FFFO8  OOH RIW
Po | o | o | o | pu | Pes | Pez | Por | Poo |FFFo9  o0H RIW
P2 [ o | o | o | o | o [Pu2|pPs| o |Frroc ooH Read only
P13 | P137 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | FFFOD OOH Read only
Pmn Output data control (in output mode) Input data read (in input mode)
0 Output 0 Input low level
1 Output 1 Input high level

Remark m=0t09,12,and13;n=0to 7
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Figure 4-59. Format of Port Register (2/5)
(64-pin products)

Symbol 7 6 5 4 3 2 1 0  Address Afterreset R/W
(output latch)

Po | Po7 | 0 | P05 | Po4 | P03 | P02 | Po1 | Poo | FFFOO  OOH R/IW
P1 I P17 | 0 | P15 | P14 | P13 | P12 | P11 | P10 I FFFO1  OOH R/W
P2 | P27 | 0 | 0 | 0 | P23 | P22 | P21 | P20 | FFFO2  OOH R/W
P3 | 0 | 0 | 0 | 0 | P33 | P32 | P31 | P30 | FFFO3  0OH R/IW
P | o | o | o | o [ o | o | o | pw |rrrosa ooH RIW
P5 | P57 | P56 | Pss5 | P54 | 0 | 0 | 0 | 0 | FFFO5  0OH R/IW
Pé | 0 | 0 | 0 | 0 | 0 | 0 | P61 | P60 | FFFO6  OOH R/W
P7 | 0 | 0 | P75 | P74 | P73 | P72 | P71 | P70 | FFFO7  OOH R/W
P8 I P87 | P86 | P85 | P84 | P83 | P82 | P81 | P80 I FFFO8  00H R/W
P9 | 0 | 0 | 0 | Po4 | P93 | P92 | Po1 | P90 | FFFO9  OOH R/W
Pz [ o | o | o [ pua| Pis| P2 | pras | o |FrrOC 00H  Read oniv
P13 | P137 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | FFFOD  OOH Read only
Pmn Output data control (in output mode) Input data read (in input mode)
0 Output 0 Input low level
1 Output 1 Input high level

Remark m=0t09,12,and13;n=0to 7
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Figure 4-59. Format of Port Register (3/5)
(80-pin products)

Symbol 7 6 5 4 3 2 1 0  Address Afterreset R/W
(output latch)

PO I Po7 | Po6 | P05 | P04 | P03 | P02 | Po1 | Poo I FFFOO 0OH R/W
P1 | P17 | P16 | P15 | P14 | P13 | P12 | P11 | P10 | FFFO1  OOH R/W
P2 I P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 I FFF02 OOH R/W
P3 | P37 | P36 | P35 | P34 | P33 | P32 | P31 | P30 | FFFO3  OOH R/W
P | o | o | o | o [ o | o | o | pw |rrrosa ooH RIW
P5 | P57 | P56 | P55 | P54 | 0 | 0 | 0 | 0 | FFFO5 OOH R/W
e | o | pes | Pss | o | o | o | per | Peo |FFros o0H RIW
P7 | 0 | 0 | P75 | P74 | P73 | P72 | P71 | P70 | FFFO7  OOH R/IW
P8 | P87 | Ps6 | P85 | Ps4 | P83 | P82 | Ps1 | Pso | FFFO8 OOH R/W
P9 I Pa7 | P96 | P95 | P94 | P93 | P92 | Po1 | P90 I FFF09 OOH R/W
P12 | 0 | 0 | 0 | P124 | P123 | P122 | P121 | 0 | FFFOC  OOH Read only
P13 | P137 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | FFFOD OOH Read only
Pmn Output data control (in output mode) Input data read (in input mode)

0 Output 0 Input low level

1 Output 1 Input high level

Remark m=0t09,12,and13;n=0to 7
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Figure 4-59. Format of Port Register (4/5)

(100-pin products)

Symbol 7 6 5 4 3 2 1 0  Address Afterreset R/W
(output latch)

PO I Po7 | P06 | P05 | Po4 | P03 | P02 | Po1 | Poo I FFFOO O0H R/W
P1 | P17 | P16 | P15 | P14 | P13 | P12 | P11 | P10 | FFFO1  OOH R/W
P2 I P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 I FFF02 OOH R/W
P3 | P37 | P36 | P35 | P34 | P33 | P32 | P31 | P30 | FFFO3  OOH R/W
P | o [ o | o | o [ o | o | o | pw |Frros ooH RIW
P5 | P57 | P56 | P55 | P54 | P53 | P52 | P51 | P50 | FFFO5 OOH R/W
P6 | 0 | P66 | P65 | P64 | P63 | P62 | P61 | P60 | FFFO6  OOH R/W
P7 | 0 | 0 | P75 | P74 | P73 | P72 | P71 | P70 | FFFO7  OOH R/W
P8 | P87 | P86 | P85 | P84 | P83 | P82 | Ps1 | P80 | FFFO8 OOH R/W
P9 I P97 | P96 | P95 | Po4 | P93 | P92 | Poa1 | Poo I FFF09 OOH R/W
P12 | 0 | 0 | 0 | P124 | P123 | P122 | P121 | 0 | FFFOC OOH Read only
P13 | P137 | P136 | P135 | P134 | P133 | P132 | P131 | P130 | FFFOD  OOH RN
Pa [ o | o | o | o | o | o | o | Puo |Frroe ooH RIW
P15 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | P150 | FFFOF  OOH R/W

Pmn m=0to9and 12to15;n=0t0 7

Output data control (in output mode) Input data read (in input mode)

0 Output O Input low level
1 Output 1 Input high level

Note P137 is read only.
Remark m=0to9and12to15;n=0to 7
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<R> Figure 4-59. Format of Port Registers (5/5)
(128-pin products)

Symbol 7 6 5 4 3 2 1 0  Address Afterreset R/W
(output latch)

PO I Po7 | P06 | P05 | P04 | P03 | P02 | Po1 | Poo I FFFOO  OOH R/W
P1 | P17 | P16 | P15 | P14 | P13 | P12 | P11 | P10 | FFFO1  OOH R/W
P2 I P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 I FFFO2  OOH R/W
P3 | P37 | P36 | P35 | P34 | P33 | P32 | P31 | P30 | FFFO3  OOH R/W
P4 I P47 | P46 | P45 | P44 | P43 | P42 | P41 | P40 I FFFO4  OOH R/W
P5 | P57 | P56 | P55 | P54 | P53 | P52 | P51 | P50 | FFFO5  OOH R/W
P& | 0 | P66 | P65 | P64 | P63 | P62 | P61 | P60 | FFFO6  OOH R/W
pP7 | 0 | 0 | P75 | P74 | P73 | P72 | P71 | P70 | FFFO7  OOH R/W
P8 | P87 | P86 | P85 | P84 | P83 | P82 | P81 | P80 | FFFO8  OOH R/W
P9 I P97 | P96 | P95 | P94 | P93 | P92 | Po1 | P90 I FFFO9  OOH R/W
P10 | P17 | Pos | Pios | P4 | Pos | Pio2 | Pior | Pioo | FFFOA  oOH RIW
P11 | P117 | P116 | P115 | P114 | P113 | P112 | P111 | P110 |FFFOB 00H R/W
P2 | P127 | P126 | P125 | Praa | P12s | Pize | Prat | o |FFroc 00H  Readonly
P13 | P137 | P136 | P135 | P134 | P133 | P132 | P131 | P130 |FFFOD 00H RIW Nt
Pa [ o [ o | o | o | o | o | o | puo |rrroe ooH RIW
Pis | o | o | o | o | o | pis2a] pisi| piso |FrroF o0H RIW

Pmn Output data control (in output mode) Input data read (in input mode)
0 Output O Input low level
1 Output 1 Input high level

Note P137 is read only.
Remark m=0to15;n=0to 7
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<R> (3) Pull-up resistor option registers (PUO, PU1, PU3 to PU14)
These registers specify whether the on-chip pull-up resistors are to be used or not. On-chip pull-up resistors can be
used in 1-bit units only for the bits set to input mode of the pins to which the use of an on-chip pull-up resistor has
been specified in these registers. On-chip pull-up resistors cannot be connected to bits set to output mode, bits used
as alternate-function output pins, bits used as alternate-function ZPD input pins, and POM is set to 1, regardless of
the settings of these registers.

Table 4-20. on-chip pull-up resistor enable condition

operation mode on-chip pull-up resistor

PM register setting other setting

output mode - Can not be connected

Input mode alternate-function output mode

ZPD input mode

POMis setto 1

Input mode other than those above usable

These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H (Only PU4 is set to 01H)

Figure 4-60. Format of Pull-up resistor option Register (1/5)
(48-pin products)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
o [0 [ o [ o ] o ] o] o [romrw]eow oon rw
o [0 [ o ] o e [rum [rve [rom Lo roon oo raw
s [0 ] o [ o [ o [rm] o [rom[rom]eoom oon w
o [0 ] o T o] o[0T o] o Trm]eon om w
pus [ [ oo Lo [ e | 0 [ 0 [ o ] 0 Jrooss oon  raw
v [0 ] o [ o] o [ o] o [romrm]eoms oon w
o [0 ] o Teos oo [oom [ewa ] o ] 0 Jeoowr oon  w
s [0 [ o [ o [ o rom [row [rom oo ]room oon  raw
s [0 ] 0 T o Jeom [oom [eom [oom Lo ] eooss oon
s [0 T 0 [ o [ o] o] o o] o Jrmo on
PUMN Pmn pin on-chip pull-up resistor selection (m=0t0 9, and 13;n=0to 7)
0 On-chip pull-up resistor not connected
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Figure 4-60. Format of Pull-up resistor option Register (2/5)
(64-pin products)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
PUO | PUo07 | 0 | PUo05 | PUo04 | PU03 | PU02 | PUO1 | PU00 |F0030 00H R/W
PU1 | PU17 | 0 | PU15 | PU14 | PU13 | PU12 | PU11 | PU10 |F0031 00H R/W
PU3 | 0 | 0 | 0 | 0 | PU33 | PU32 | PU31 | PU30 | FO033 00OH R/W
Pus [ o | o | o | o | o | o | o [ Pusw|rooss o1+ RIW
PUs5 | PUs57 | PU56 | PU55 | PU54 | 0 | 0 | 0 | 0 | FO035 00OH R/W
PU6 | 0 | 0 | 0 | 0 | 0 | 0 | PU61 | PU60 | FO036 00OH R/W
PU7 I 0 | 0 | PU75 | PU74 | PU73 | PU72 | PU71 | PU70 I F0037 O00H R/W
PU8 I PUs7 | PU86 | PU85 | PU84 | PU83 | PU82 | PU81 | PU80 I FO038 00OH R/W
PU9 I 0 | 0 | 0 | PU94 | PU93 | PU92 | PU91 | PU90 I F0039 O00H R/W

PUmn Pmn pin on-chip pull-up resistor selection (m=0t09;n=0to0 7)
0 On-chip pull-up resistor not connected
1 On-chip pull-up resistor connected
RO1UH0317EJO0110 Rev. 1.10 RENESAS 255
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Symbol 7

Figure 4-60. Format of Pull-up resistor option Register (3/5)
(80-pin products)

6 5 4 3 2 1 0 Address After reset

PUO | PU07 | PU06 | PU05 | PUO04 | PUO03 | PU02 | PUO1 | PUO00 |F0030 00H

PU1 | PU17 | PU16 | PU15 | PU14 | PU13 | PU12 | PU11 | PU10 |F0031 O0H

Pus | pus7 | Puss | Puss | Puss | Puss | Pus2 | Pust | Puso | Fooss  ooH
Pus [ o | o | o | o | o | o | o [ Pusw|rooss o1+
Pus | pus7 | puss | Puss [ Pusa | o | o | o | o |rFooss ooH
Pus | o |puss [Puss | o | o | o | puer | Pueo | Fooss ooH
Pz [ o | o [ pum | pum | Purs | Pure | Pun | Puro | Foos7  0OH

PU8 I PuUs7 | PU86 | PU85 | PU84 | PUS83 | PU82 | PU81 | PUS80 IF0038 O0OH

PU9 | PU97 | PU9%6 | PU95 | PU94 | PU93 | PU92 | PU91 | PU90 IF0039 00H

R/W
R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

PUmn Pmn pin on-chip pull-up resistor selection (m=0t09;n=0to0 7)
0 On-chip pull-up resistor not connected
1 On-chip pull-up resistor connected
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Figure 4-60. Format of Pull-up resistor option Register (4/5)

(100-pin products)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
PUO | PUo07 | PUO0s | PUO05 | PU04 | PU03 | PU02 | PUO1 | PUoO |F0030 00H R/W
PU1 | PU17 | PU16 | PU15 | PU14 | PU13 | PU12 | PU11 | PU10 |F0031 00H R/IW
PU3 | PU37 | PU36 | PU35 | PU34 | PU33 | PU32 | PU31 | PU30 |F0033 00OH R/W
Pus [ o | o | o | o | o | o | o [ Pusw|rooss o1+ RIW
PUs5 | PUs57 | PU56 | PU55 | PU54 | PU53 | PU52 | PU51 | PU50 |F0035 00OH R/W
PU6 | 0 | PU66 | PU65 | PU64 | PU63 | PU62 | PU61 | PU60 |F0036 00OH R/W
PU7 | 0 | 0 | PU75 | PU74 | PU73 | PU72 | PU71 | PU70 IF0037 00H R/W
PU8 I PUs7 | PU86 | PU85 | PU84 | PU83 | PU82 | PU81 | PU80 IF0038 00OH R/W
PU9 | PU97 | PU9% | PU95 | PU94 | PU93 | PU92 | PU91 | PU90 IF0039 00H R/W
PU13 | 0 | PU136 | PU135 | PU134 | PU133 | PU132 | PU131 | 0 |F003D 00OH R/W
Puis [ o | o | o | o | o | o | o [Puwo]|roose ooH RIW
PUmn Pmn pin on-chip pull-up resistor selection (m=0109,13,and 14 ;n=01t0 7)

0 On-chip pull-up resistor not connected

1 On-chip pull-up resistor connected
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<R> Figure 4-60. Format of Pull-up resistor option Registers (5/5)
(128-pin products)
Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
PUo | PUo07 | PUO0s | PUO05 | PU04 | PU03 | PU02 | PUO1 | PUoO |F0030 00H R/W
PU1 | PU17 | PU16 | PU15 | PU14 | PU13 | PU12 | PU11 | PU10 |F0031 00H R/IW
PU3 I PU37 | PU36 | PU35 | PU34 | PU33 | PU32 | PU31 | PU30 |F0033 00OH R/W
PU4 I PU47 | PU46 | PU45 | PU44 | PU43 | PU42 | PU41 | PU40 IF0034 01H R/W
PUs5 I PUs57 | PU56 | PU55 | PU54 | PU53 | PU52 | PU51 | PU50 |F0035 00OH R/W
PU6 I 0 | PU66 | PU65 | PU64 | PU63 | PU62 | PU61 | PU60 |F0036 00OH R/W
PU7 | 0 | 0 | PU75 | PU74 | PU73 | PU72 | PUT71 | PU70 IF0037 00H R/W
PU8 I PUs7 | PU86 | PU85 | PU84 | PU83 | PU82 | PU81 | PU80 |F0038 00OH R/W
PU9 | PU97 | PU9% | PU95 | PU94 | PU93 | PU92 | PU91 | PU90 IF0039 00H R/W
PU10 | PU107 | PU106 | PU105 | PU104 | PU103 | PU102 | PU101 | PU100 | FOO3A  0OH R/W
PU11 I PU117 | PU116 | PU115 | PU114 | PU113 | PU112 | PU111 | PU110 I FO0O3B  OOH R/W
PU12 | PU127 | PU126 | PU125 | 0 | 0 | 0 | 0 | 0 |FOO3C 00H R/IW
PU13 I 0 | PU136 | PU135 | PU134 | PU133 | PU132 | PU131 | 0 |F003D 00H R/W
PU14 I 0 | 0 | 0 | 0 | 0 | 0 | 0 | PU140 I FOO3E  OOH R/W
PUmn Pmn pin on-chip pull-up resistor selection (m=0,1,3t014;n=0t07)
0 On-chip pull-up resistor not connected
1 On-chip pull-up resistor connected
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<R> (4) Portinput mode registers (PIMO, PIM1, PIM3, PIM5 to PIM7, PIM11, PIM13)
These registers set the input buffer of P01, P10, P11, P17, P31, P50 to P52, P55 to P57, P61, P63, P70, P110 to
P117, and P135 in 1-bit units.

Schmittl input buffer can be selected during serial communication with an external device of the different potential.

These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to O0H.

Figure 4-61. Format of Port input mode Register (1/5)

(48-pin products)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
Pvo [ o [ o | o | o [ o | o [Pmor| o |rooso ooH RIW
Pt [ o [ o | o | o | o | o [P Pimo]|roosr oon RIW
Pvs [ o [ o | o | o | o | o [Pma| o |rooss oon RIW
PiMs | Pivs7 | Pivss [ Pimss | o | o | o | o | o |rooss ooH RIW
Pve | o | o | o | o | o | o |ePme| o |rooss ooH RIW
Pz [ o [ o | o | o [ o | o [ o | o |rooar oon RIW
Pvis| o [ o [ o | o | o [ o [ o | o |roosp oon RIW
PIMmn PIMmn pin input threshold selection (m=0,1,3,5t0 7,and 13;n=0t0 7)

0 Schmitl input mode

1 Schmit3 input mode
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Figure 4-61. Format of Port input mode Register (2/5)

(64-pin products)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
Pvo [ o [ o | o | o | o | o [Pmor| o |rooso ooH RIW
Pz [pviz [ o | o | o | o | o |[Pmu | Pimo|Foosr ooH RIW
s [ o | o | o | o | o | o [ePma| o |rooss ooH RIW
PiMs | Pims7 | Pivss [ Pvss | o [ o | o | o | o |rooss ooH RIW
Pve | o | o | o | o [ o | o |emer| o |rooss ooH RIW
PIM7 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | PIM70 I FO047  OOH RIW
PIMmn PIMmn pin input threshold selection (m=0, 1,3,and5t0o 7;n=01t0 7)

0 Schmitl input mode

1 Schmit3 input mode

RO1UH0317EJ0110 Rev. 1.10
Mar 23, 2015

RENESAS

260




RL78/D1A

CHAPTER 4 PORT FUNCTIONS

Figure 4-61. Format of Port input mode Register (3/5)

(80-pin products)

Symbol 7 6 4 3 2 1 0 Address After reset R/W
Pvo [ o | o | | o | o | o [ePmu]| o |rooso ooH RIW
Py [ Pz | o | | o | o | o [ePmu]prmio]roosr ooH RIW
PIM3 | 0 | 0 | | 0 | 0 | 0 | PIM31 | 0 | F0043 OOH R/W
PiMs | pivs7 | Pimss [ Pimss | o | o | o [ o | o |rooss oon RIW
Pve | o | o | | o | o | o [Pmer| o |rooss ooH RIW
PIM7 | 0 | 0 | | 0 | 0 | 0 | 0 | PIM70 | F0047 OOH R/W
PIMmn PIMmn pin input threshold selection (m=0,1,3,and5to 7;n=01t0 7)

0 Schmitl input mode

1 Schmit3 input mode
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Figure 4-61. Format of Port input mode Register (4/5)
(100-pin products)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W

Pvo [ o [ o | o | o | o | o [Pmor| o |rooso ooH RIW

PIM1 | PIM17 | 0 | 0 | 0 | 0 | 0 | PIM11 | PIM10 | F0041 OOH R/W

PIM3 | 0 | 0 | 0 | 0 | 0 | 0 | PIM31 | 0 | F0043 OOH R/W

PIM5 | PIMs7 | PIM56 | PIMs5 | 0 | 0 | PIM52 | PIM51 | PIM50 | FO045 OOH R/W

Pvs | o [ o | o | o [Pmes| o [Pmer| o |Fooss ooH RIW

PIM7 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | PIM70 | F0047 OOH R/W

Pivis[ o | o [pmws| o | o | o | o | o |rooap ooH RIW

PIMmn PIMmn pin input threshold selection (m =0, 1, 3,5to 7,and 13 ;n=0to0 7)

0 Schmitl input mode
1 Schmit3 input mode

Bit name PIMO1 PIM17 PIM11 PIM10 PIM31 PIM57 PIM56 PIM55
Port input PO1/ P17 P11/ P10/ P31/ P57 P56/ P55/
function CRXDO LRxD1 SCK00 SDA11 SCKo1 slo1

SI00

Bit name PIM52 PIM51 PIM50 PIM63 PIM61 PIM70 PIM135 -
Port input P52/ P51/ P50/ P63/ P61/ P70/ P135/ -
function SI10 SCK10 SDA11 CRxD1 SDA11 CRxDO CRxD1

LRxDO
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Figure 4-61. Format of Port Input Mode Registers (5/5)
(128-pin products)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W

Pvo [ o [ o | o | o | o | o [Pmor| o |rooso ooH RIW

PIM1 | PIM17 | 0 | 0 | 0 | 0 | 0 | PIM11 | PIM10 | F0041  OOH R/W

PIM3 | 0 | 0 | 0 | 0 | 0 | 0 | PIM31 | 0 |F0043 00H R/W

PIM5 | PIM57 | PIM56 | PIMs5 | 0 | 0 | PIM52 | PIM51 | PIM50 | FO045 OOH R/W

Pvs | o [ o | o | o [Pmes| o [Pmer| o |Fooss ooH RIW

PIM7 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | PIM70 | F0047  OOH R/W

PIM11 I PIM117 | PIM116 | PIM115 | PIM114 | PIM113 | PIM112 | PIM111 | PIM110 I FO04B  OOH R/W

Pvas[ o | o [emiss| o [ o | o | o | o |rooap ooH RIW

PIMmn PIMmn pin input threshold selection(m =0, 1, 3,5t0 7,11,and 13 ;n=01t0 7)

0 Schmitl input mode
1 Schmit3 input mode

Bit name PIMO1 PIM17 PIM11 PIM10 PIM31 PIM57 PIM56 PIM55
Port input P01/ P17 P11/ P10/ P31/ P57 P56/ P55/
function CRxDO LRxD1/ SCKO00 SDA11 SCKO01 Slo1

SI00

Bit name PIM52 PIM51 PIM50 PIM63 PIM61 PIM70 PIM135 -
Port input P52/ P51/ P50/ P63/ P61/ P70/ P135/ -
function SI10 SCK10 SDA11 CRxD1 SDA11 CRxDO0/ CRxD1

LRxDO

Bit name PIM117 PIM116 PIM115 PIM114 PIM113 PIM112 PIM111 PIM110
Port input P117/ P116/ P115/ P114/ P113/ P112/ P111/ P110/
function DBD7 DBD6 DBD5 DBD4 DBD3 DBD2 DBD1 DBDO
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(5) Port output mode register (POM)
This register sets the output mode of P30, P31, P50, P60, P61, P136 in 1-bit units.
N-ch open drain output (VDD tolerance) mode can be selected during serial communication with an external device of
the different potential, and for the SDA11 and SCL11 pins during simplified I°C communication with an external device
of the same potential.

This register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 4-62. Format of Port input mode Register

(a) 48-pin products

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
PoM [ o [ o | o | o |[Poms|Pome | Pom: | Pomo | Foosr ooH RIW
(b) 64-pin products
Symbol 7 6 5 4 3 2 1 0  Address Afterreset R/W
POM | 0 | 0 | 0 | 0 | POM3 | POM2 | POM1 | POMO | FOO6F  OOH R/W
(c) 80-pin products
Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
POM | 0 | 0 | 0 | 0 | POM3 | POM2 | POM1 | POMO | FOO6F  OOH R/W
(d) 100-pin products
Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
poM | o | o | Poms | Poms | Poms | Pomz | Pomi | Pomo | FoosF  ooH RIW
(e) 128-pin products
Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
PoM | o | o | Powms | poms | Poms | Pomz | Pomi | Pomo | FoosF  ooH RIW
POMn Port output mode selection (n = 0 to 5)
0 Normal output (CMOS) mode
1 Nch-OD output (VDD tolerance) mode
Bit name POM5 POM4 POM3 POM2 POM1 POMO
Port output P50/ P136/ P31/ P30/ P61/ P60/
function TOO02/ TOO00/ TO21/ TO20/ TO21/ TO20/
SDAI11 SCL11 SDA11 SCL11 SDA11 SCL11
Remark If use the alternate function of IIC, port output need to be set as Nch open-drain (Nch-OD) output. At that

time, POM forces on-chip pull-up resistors should not be active (disabled by circuit).
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<R> (6) LCD port function register (LCDPFO, LCDPF1, LCDPF3, LCDPF5, LCDPF7 to LCDPF13)

These re

gisters specify the LCD segment signal output function for the port in 1-bit units.

Table 4-21. LCDPFmn register function

LCDPFmn PMmn Port pin infoutput mode

0 0 Output mode

0 1 Input mode (default)

1 0 Segment output mode (on-chip pull-up resistors to disabled, and port output is disabled)

1 1 Segment output mode (on-chip pull-up resistors to disabled, and port read forced to 0)

Figure 4-63. Format of LCD port function Register (1/5)
(48-pin products)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
LCDPFO I 0 | 0 | 0 | 0 | 0 | 0 |LCDPF01|LCDPFOOI FO050 00H R/W
LCDPF1 | 0 | 0 | 0 |LCDPF14|LCDPF13|LCDPF12|LCDPF11|LCDPFlOl FO051  OOH R/W
LCDPF3 I 0 | 0 | 0 | 0 |LCDPF33| 0 |LCDPF31|LCDPF30I F0053 00H R/W
LCDPF5 ILCDPF57|LCDPF56|LCDPF55|LCDPF54| 0 | 0 | 0 | 0 | F0055  OOH RIW
LCDPF7 | 0 | 0 |LCDPF75|LCDPF74|LCDPF73|LCDPF72| 0 | 0 | FO057  OOH R/W
LCDPF8 I 0 | 0 | 0 | 0 |LCDPF83|LCDPF82|LCDPF81|LCDPF80I FO0058 O0H R/W
LCDPF9 | 0 | 0 | 0 |LCDPF94|LCDPF93|LCDPF92|LCDPF91|LCDPF90| FO059  OOH R/W
eorris[ o | o [ o | o [ o | o | o | o |roosD ooH RIW
LCDPFmn LCDPFmn register function (m=0, 1, 3,5, 7t0 9, 13)

0 Used as port or alternate function other than segment output

1 Used as LCD segment signal output
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Figure 4-63. Format of LCD port function Register (2/5)
(64-pin products)
Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
LCDPFO ILCDPF07| 0 |LCDPF05|LCDPFO4|LCDPF03|LCDPF02|LCDPF01|LCDPFOOI FO0O50 OOH R/IW
LCDPF1 |LCDPF17| 0 |LCDPF15|LCDPF14|LCDPF13|LCDPF12|LCDPF11|LCDPFlOl FOO51  OOH R/IW
LCDPF3 | 0 | 0 | 0 | 0 |LCDPF33|LCDPF32|LCDPF31|LCDPF30| FO053  OO0H R/IW
LCDPF5 |LCDPF57|LCDPF56|LCDPF55|LCDPF54| 0 | 0 | 0 | 0 |F0055 00H R/W
LCDPF7 | 0 | 0 |LCDPF75|LCDPF74|LCDPF73|LCDPF72| 0 | 0 |F0057 00H R/W
LCDPF8 ILCDPF87|LCDPF86|LCDPF85|LCDPF84|LCDPF83|LCDPF82|LCDPF81|LCDPF80| FO058  OOH R/IW
LCDPF9 | 0 | 0 | 0 |LCDPF94|LCDPF93|LCDPF92|LCDPF91|LCDPF90I FO059  OOH R/IW
LCDPFmn LCDPFmn register function (m=0, 1, 3,5, 7 to 9)
0 Used as port or alternate function other than segment output
1 Used as LCD segment signal output
Figure 4-63. Format of LCD port function Register (3/5)
(80-pin products)
Symbol 7 6 5 4 3 2 1 0  Address Afterreset R/W
LCDPFO ILCDPFO7|LCDPF06|LCDPF05|LCDPF04|LCDPF03|LCDPF02|LCDPF01|LCDPFOOI FO050 OOH R/W
LCDPF1 |LCDPF17|LCDPF16|LCDPF15|LCDPF14|LCDPF13|LCDPF12|LCDPF11|LCDPFlOl FOO51  OOH RIW
LCDPF3 ILCDPF37|LCDPF36|LCDPF35|LCDPF34|LCDPF33|LCDPF32|LCDPF31|LCDPFSOI FO053  OO0H R/W
Lcoprs [Lcoprs7|Lcoprss|Lcoprss|icoprss] o | o | o | o | Fooss ooH RIW
LCDPF7 | 0 | 0 |LCDPF75|LCDPF74|LCDPF73|LCDPF72| 0 | 0 |F0057 00H R/IW
LCDPF8 ILCDPF87|LCDPF86|LCDPF85|LCDPF84|LCDPF83|LCDPF82|LCDPF81|LCDPFBOI FO0O58  OOH R/W
LCDPF9 |LCDPF97|LCDPF96|LCDPF95|LCDPF94|LCDPF93|LCDPF92|LCDPF91|LCDPF90| FO059  OOH RIW

LCDPFmn LCDPFmn register function (m=0, 1, 3,5, 7 to 9)
0 Used as port or alternate function other than segment output
1 Used as LCD segment signal output
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Figure 4-63. Format of LCD port function Register (4/5)
(100-pin products)
Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
LCDPFO |LCDPFO7|LCDPF06|LCDPFO5|LCDPF04|LCDPF03|LCDPF02|LCDPF01|LCDPFOOI FO050  OOH R/W
LCDPF1 |LCDPF17|LCDPF16|LCDPF15|LCDPF14|LCDPF13|LCDPF12|LCDPF11|LCDPF10| FOO51  OOH R/IW
LCDPF3 ILCDPF37|LCDPF36|LCDPF35|LCDPF34|LCDPF33|LCDPF32|LCDPF31|LCDPF30I FO053  OOH R/W
LCDPF5 ILCDPF57|LCDPF56|LCDPF55|LCDPF54|LCDPF53|LCDPF52|LCDPF51|LCDPF50| FO055  OOH R/W
LCDPF7 | 0 | 0 |LCDPF75|LCDPF74|LCDPF73|LCDPF72| 0 | 0 | FO0O57  OOH R/IW
LCDPF8 ILCDPF87|LCDPF86|LCDPF85|LCDPF84|LCDPF83|LCDPF82|LCDPF81|LCDPF80I FO058 OOH R/W
LCDPF9 |LCDPF97|LCDPF96|LCDPF95|LCDPF94|LCDPF93|LCDPF92|LCDPF91|LCDPF90| FO0O59  OO0H R/IW
teopriz[ o Juoerzs] o | o [ o | o | o | o |roosp ooH RIW
LCDPFmn LCDPFmn register function (m=0, 1, 3,5, 710 9, 13)
0 Used as port or alternate function other than segment output
1 Used as LCD segment signal output
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<R> Figure 4-63. Format of LCD port function Register (5/5)
(128-pin products)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
LCDPFO ILCDPFO7|LCDPF06|LCDPF05|LCDPF04|LCDPFO3|LCDPF02|LCDPF01|LCDPFOOI FO050 0OH R/W
LCDPF1 |LCDPF17|LCDPF16|LCDPF15|LCDPF14|LCDPF13|LCDPF12|LCDPF11|LCDPF10| FO0051  OOH R/W
LCDPF3 ILCDPF37|LCDPF36|LCDPF35|LCDPF34|LCDPF33|LCDPF32|LCDPF31|LCDPF30I F0053  0OH R/W
LCDPF4 ILCDPF47|LCDPF46|LCDPF45|LCDPF44|LCDPF43|LCDPF42|LCDPF41|LCDPF40I F0054  OOH R/W
LCDPF5 ILCDPF57|LCDPF56|LCDPF55|LCDPF54|LCDPF53|LCDPF52|LCDPF51|LCDPF50| F0055  00OH R/W
LCDPF7 | 0 | 0 |LCDPF75|LCDPF74|LCDPF73|LCDPF72| 0 | 0 | F0057  OOH R/W
LCDPF8 ILCDPF87|LCDPF86|LCDPF85|LCDPF84|LCDPF83|LCDPF82|LCDPF81|LCDPF80I F0058  0OH R/W
LCDPF9 |LCDPF97|LCDPF96|LCDPF95|LCDPF94|LCDPF93|LCDPF92|LCDPF91|LCDPF90| FO059  OOH R/W
LCDPF10 ||_CDPF107 |LCDPF106|LCDPF105|LCDPF104|LCDPF103|LCDPF102|LCDPF101|LCDPFlOOI FOO5A  OOH RIW
LCDPF11 |LCDPF117|LCDPF116|LCDPF115|LCDPF114|LCDPF113|LCDPF112|LCDPF111|LCDPF110| FOO5B  OOH R/W
LCDPF12 ILCDPF127|LCDPF126|LCDPF125| 0 | 0 | 0 | 0 | 0 I FO05C 00H R/W
teopris| 0 fieoerizs] o | o | o | o | o | o |rFoosp ooH RIW
LCDPFmn LCDPFmn register function (m =0, 1, 3to 5, 7 to 13)
0 Used as port or alternate function other than segment output
1 Used as LCD segment signal output

Caution For 128pin production, 24 SEGxx re-direction function by PF registers is supported. For example,
SEG47 can be output from P97 if setting PF97=1 or from P107 if setting PF107=1, but do not set
PF97=1 and PF107=1 at the same time otherwise both P97 and P107 can output same segment signal,
because there is not exlusive-active-control-logic for PF97=1 and PF107=1 at hardware, this case is
setting prohibited. See below:

<Example>
SEG name PF97 PF107 Function
SEG47 0 0 Both Port 97 and Port 107 are not used as LCD segment

Port 107 is used as LCD segment. Port 97 is not.

Port 97 is used as LCD segment. Port 107 is not.

= | | o
= |o |k

Setting prohibited (Both Port 97 and Port 107 can output
segment signal)

About SEGxx that can be re-directed to output from two pins, see Table 4-22.
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Table 4-22. SEGxx re-direction function

SEG name Ports SEG name Ports SEG name Ports

SEG7 P31 P42 SEG28 P17 P117 SEG36 P84 P100

SEG14 P00 P43 SEG29 P12 P116 SEG37 P85 P101

SEG15 PO1 P44 SEG30 P11 P115 SEG38 P86 P102

SEG23 P15 P127 SEG31 P10 P114 SEG39 P87 P103

SEG24 P14 P126 SEG32 P80 P113 SEG44 P94 P104

SEG25 P13 P125 SEG33 P81 P112 SEG45 P95 P105

SEG26 P74 P47 SEG34 P82 P111 SEG46 P96 P106

SEG27 P75 P46 SEG35 P83 P110 SEG47 P97 P107
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<R> (7) A/D port configuration register (ADPC)

This register switches the P20/ANIO/AVREFP to P27/ANI7, and P150/ANI8 to P152/ANI10 pins to digital I/O of port or

analog input of A/D converter.
The ADPC register can be set by an 8-bit memory manipulation instruction.
Reset signal generation sets this register to 00H.

Figure 4-64. Format of A/D port configuration Register

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W

ADPC I 0 | 0 | 0 | 0 | ADPC3 | ADPC2 | ADPC1 | ADPCO I FOO6E  OOH

R/W

Analog input (A)/digital 1/0 (D) switching
o o
8|8
(s} ] o o o - o a a
g g g g S0 sl & &8 388 F|E
a a a a a o o a o a o o a i o
< < < < S > o) = © w0 i o o > >
= > > P4 z P4 z z zZ < <
Z 2 2 < < < < < < 3 3
zZ 4
< <
0 0 0 0 A A A A A A A A A A A
0 0 0 1 D D D D D D D D D D D
0 0 1 0 D D D D D D D D D D A
0 0 1 1 D D D D D D D D D A A
0 1 0 0 D D D D D D D D A A A
0 1 0 1 D D D D D D D A A A A
0 1 1 0 D D D D D D A A A A A
0 1 1 1 D D D D D A A A A A A
1 0 0 0 D D D D A A A A A A A
1 0 0 1 D D D A A A A A A A A
1 0 1 0 D D A A A A A A A A A
1 0 1 1 D A A A A A A A A A
Other than the above Setting prohibited, all the channels ANI10-0 are alalog input on all hardware
sepecification
A(Analog): Digital functions (input/output) are disabled. PMmn setting is invalid.
D(Digital): Digital functions (input/output) are enabled. PMmn setting is valid.
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(8) Stepper motor port control register (SMPC)
This register sets the output mode of stepper motor controller/driver.
This register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to O0OH.

Figure 4-65. Format of Stepper motor port control Register

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
supc [ mops | mops | mopz | Mop1 | ens | Ens | ene | ent |FRRsF ooH RIW
ENk MODKk Port mode selection (k =1 to 4)

0 - Port mode
All SMkm (m = 1 to 4) are set to port function
1 0 PWM full bridge mode

SMkm (m = 1 to 4) set to FULL bridge output control

1 1 2pin Stepper motor mode and 2pin Port Mode

SMkm set to PWM output control, depending on the DIRkn bit
SMkm, (m = 2n - 1) are in PWM output mode and

SMkm, (m = 2n) are in Port mode for DIRkn = 0,

SMkm, (m = 2n) are in PWM output mode and

SMkm, (m = 2n - 1) are in Port mode for DIRkn =1

An example of settings when m = 1 is as follows:

EN1 MOD1 | DIR11 | DIR10 PWM Output Pin Control Output Mode
SM11 SM12 SM13 SM14
(sin+) (sin-) (cos+) (cos-)
0 - - - port port port port Port mode
1 0 0 0 PWM 0 PWM 0 PWM mode
1 0 0 1 PWM 0 0 PWM Full bridge
1 0 1 0 0 PWM 0 PWM
1 0 1 1 0 PWM PWM 0
1 1 0 0 PWM port PWM port PWM mode
1 1 0 1 PWM port port PWM Half bridge
1 1 1 0 port PWM port PWM
1 1 1 1 port PWM PWM port
Caution Set port registers (Pn) and port mode registers (PMn) to O0OH, whose pins are in the PWM full bridge
mode.
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4.4 Port Function Operations
Port operations differ depending on whether the input or output mode is set, as shown below.

4.4.1 Writing to I/O port
(1) Output mode
A value is written to the output latch by a transfer instruction, and the output latch contents are output from the pin.
Once data is written to the output latch, it is retained until data is written to the output latch again.
The data of the output latch is cleared when a reset signal is generated.
(2) Input mode
A value is written to the output latch by a transfer instruction, but since the output buffer is off, the pin status does not
change.
Once data is written to the output latch, it is retained until data is written to the output latch again.
The data of the output latch is cleared when a reset signal is generated.

4.4.2 Reading from 1/O port
(1) Output mode

The output latch contents are read by a transfer instruction. The output latch contents do not change.
(2) Input mode

The pin status is read by a transfer instruction. The output latch contents do not change.

4.4.3 Operations on I/O port
(1) Output mode
An operation is performed on the output latch contents, and the result is written to the output latch. The output latch
contents are output from the pins.
Once data is written to the output latch, it is retained until data is written to the output latch again.
The data of the output latch is cleared when a reset signal is generated.
(2) Input mode
The pin level is read and an operation is performed on its contents. The result of the operation is written to the output
latch, but since the output buffer is off, the pin status does not change.
The data of the output latch is cleared when a reset signal is generated.
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4.5 Settings of Registers, and Output Latch When Using Alternate Function

4.5.1 Therelationship of alternate function and port
The alternate functions are connected to some port via selector. Figure 4-59 and 60 represent the connection of

alternate function and port.

Note: Noise filters and so on are omitted in these figures.

Figure 4-66. Timer Array unit and RTC I/O connection (128-pin products) (1/3)

TOTI&ONO
Tlsgoo L) TAUO TOSO(il, TOS000
P00 o SEL TINO —>@ P00
P136 e—>TISEL Channel 0 TOUTO TOSEL [—>e P136
P110 o— >0 P110
TISo011, TIS010 TOSo011, TOS010
501 ® ¥ TINL TOUTL ¥ © P01
80 ©@—> e P80
Poa o TISEL Channel 1 TOSEL [ 20 baa
P104 o 104
TISOZl,JlSOZO TOSO%/L TOS020
02 © ® P02
BSO o> TIN2
P eI TISEL Channel 2 TOUT2 TOSEL [72 P20
P111 e l>e P111
TlSOSl,‘L/TISO30 TOSO’il, TOSo030
P03 e —o P03
TIN3
P8l o> TOUT3 e P8l
Pos oo TISEL Channel 3 TOSEL [0 pgs
P70 e >0 P70
TIS041, TIS040 TOS041, TOS040
£ & - TIN4 TOUT4 1o Pos
P112 o TISEL Channel 4 TOSEL [7e PSL
Pa1 e >0 P4l
TIS051, TIS050 TI0SSEL1,0
oS o3
o>
P96 o 1I1SEL TOS051, TOS050
P106 SEL ¥ —e P05
fir ——f TINS TOUT
fsop ———— Channel 5 ouTS TOSEL [° B82
fex  ———— P106
RTCTIS00
v
TIS061, JISOGO —> TOSOfl, TOS060
P06 © SEL
TING6 —© P06
o2 SITISEL Channel 6 TOUTE TOSEL [->e P52
P113 @ >0 P107
RTCJISOl >o P113
TIS071, TIS070 > TOSo071, TOS070
Po7 ¥ SEL| | 1n7 Lo por
P83 origE Channel 7 TOUT7 TOSEL [ > P83
P97 e >e P97
P114 e >0 P114
RTCOSEL1, RTCOSELO
v
RTC1HZ o P64
RTC RTCSEL|—>e P15
—o P94
RTC1HZ
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Figure 4-66. Timer Array unit and RTC I/O connection (128-pin products) (2/3)

TIS101, TIS100 TAU1 TOSlel, TOS100
N
P10 o TINO —° P10
P115 o—{ TISEL Channel 0 TOUTO TOSEL [>o Piis
P42 o —0 P42
TIS111, TIS110 TOS111, TOS110
P11 o —° Pi1l
TIN1 TOUT1 —o
o P84
;1% o— TISEL Channel 1 TOSEL |6 p140
P64 e —o P64
TIS121, TIS120 TOS121, TOS120
o5 o . TIN2 TOUT?2 e pip
p125 o—| TISEL Channel 2 TOSEL [ 2 5{3225
P116 —>e P116
T|Sl31,\J|Sl3O TOSlCil, TOS130
P13 o >0 P13
TIN3
P03 o TOUT3 —e P03
Pas o TISEL Channel 3 TOSEL [0 pes
P85 o —o P85
TIS141, TIS140 TMCANO
P14 v ! T0314j, TOS140
P04 o
TISEL [ TIN4 —>e P14
P o SEL Channel 4 TOUT4 TOSEL |>e P04
—0
TSOUT ———> . '5152516
(aFCANO)
TIS151, IISlso TMCAN1
Eég e TOS151, TOS150
T|SEL ] % © p15
P55 o
TINS TOUT5
P86 o SEL Channel 5 TOSEL| o ';gg
TSOUT ————| —>o P86
(aFCAN1) RTCTIS10
RTC1HZ v
TIS161, TIS160 TOS161, TOS160
P16 © SEL v
TIN6 —o P16
522 g:: TISEL Channel 6 TOUTE TOSEL |[—>o P06
P127 e —>o P56
RTCJISM —0 P127
TIS171, TIS170 TOS171, TOS170
7 b
P17 SEL —e P17
TIN7
P87 o TISEL [ Channel 7 TOUTY TOSEL [38 BY7
P57 e —>o P57
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<R>

Figure 4-66. Timer Array unit and RTC I/O connection (128-pin products) (3/3)

ET§0N1
Tlszol,Jlszoo TAU2 TOSZi)l, TOS200
P60 o SEL TINO P60
P30 ©— TISEL | Channel 0 TOUTO TOSEL[>® P30
P132 o) >e P132
P117 o —o P117
T|3211,¢T|3210 TOSZi.l, TOS210
P61 o TIN1 —>© P61
P31 o> TOUT1 e pai
P13l o) TISEL Channel 1 TOSEL_)@ PisL
PO o P90
T|8221,¢T|3220 TOSZfl, TOS220
P75 0 TIN2 TOUT2 o Prs
P32 e—| TISEL Channel 2 TOSEL[>e P32
P133 o >0 P133
P43 o P43
T|SZ31,4(T|3230 TOSZ\EI, TOS230
P74 o TIN3 >e P74
P33 o TOUT3 > P33
P33 o TISEL Channel 3 TOSEL[T] bai
P14 o> >0 P44
TIS241, TIS240 TOS241, TOS240
v
P66 o TIN4 TOUTA4 >0 P66
P34 e—{ TISEL Channel 4 TOSEL[>® P34
P134 o >0 P134
P100 o— @ P100
TIS251, TIS250 Toszfl, TOS250
P65 ©—) >e P65
Po> o TISEL TINS Channel 5 TOUTS TOSEL[>® P92
P35 o >0 P35
P101 o e P101
TI8261¢TI5260 TOS261, TOS260
v
P oo TISEL TiNG Channel 6 TOUT6 TOSEL [P Pos
0>
13 6 anne L >0 P135
102 o >0 P102
TIS271, TIS270 T05211~ TOS270
P93 o TIN7 TOUT?7 e Pos
P62 e TISEL Channel 7 TOSEL [>® P37
P37 o >0 P62
P103 o P103
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Figure 4-67. Serial unit, SG, and PCL connection (128-pin products) (1/2)

SUARTFO
P71/LTXDO gef—Y LTxDO
P70/LRXDO/INTPLR o—|
STSEL LRxDO LIN-UARTO
P15/LTXD0 o—>]
P14/LRXDO/INTPLR o—|
EGING INTC
EGIN7
SUARTF1
P1O/LTXD1 gef—Y LTxD1
P11/LRXD1/INTPLR o—|
STSEL LRxD] LIN-UART1
P131/LTXD1 o<
P132/LRXD1/INTPL o—|
SCANo
P71/CTXD0 gei—Y CTxDO
P70/CRXD0 o] TSouT
STSEL CRxDO aFCANO - >
POO/CTXD0 @<
POL/CRXD0 o—|
SCAN1
P62/CTXD1 gei—Y CTxD1
P63/CRxD1 0] FCANL TSOUT
STSEL CRxD1 a —
P134/CTXD1 o<
P135/CRXD1 o>
SCSIoo\lV SCSIo00 SAUO
P10/SCK00 o<
P11/SI00/RXD0 o—>| SCKO00
P12/SO00/TXD0 o<« SI00 CSI00
S000
P04/SCKO0 o<
PO3/SI00/RXD0 e—>{  STSEL
P02/SO00/TXD0 o<
UARTO
P34/SCK00 o< RxDO
P33/SI00/RXD0 ] TXDO
P32/SO00/TXD0 o<
SCSlo10
0
P74/SCKO01 o<
P75/SI01 o] scKo1
P13/SO01 o<{ STSEL Slo1 Csio1
S001
P56/SCKO1 o<
P55/SI01 o>
P54/SO01 @<
RO1UHO0317EJ0110 Rev. 1.10 ;{ENESAS 276

Mar 23, 2015



RL78/D1A CHAPTER 4 PORT FUNCTIONS
<R> Figure 4-67. Serial unit, SG, and PCL connection (128-pin products) (2/2)
S(iSIloo SAU1
P132/SI10 o SI10 Csl10
P131/S0O10 o< STSEL SO10
P51/SCK10 o<
P52/SI110 e
P53/SO10 e«
SIIC‘E, SlICo
P60/SCL11 o<«
P61/SDALl o< scL11 lc11
P30/SCL11 e« STSEL [ sDAll
P31/SDA1l e+
P136/SCL11 o<
P50/SDA1l e<
SGSE‘Iil, SGSELO
P73/SGO o<
P72/SGOA o<
SGO
P93/SGO @< SGSEL Sound
P92/SGOA ©<] SGOA Generator
P135/SGO @<
P134/SGOA ©<
PCLSEL
¥
P75/PCL o< PCL PCLBUZ
SGSEL
P66/PCL @<
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4.5.2 Expanded Control Register of Port Function
(1) Timer input select register (TIS00, TIS01, TIS10, TIS11, TIS20, TIS21)

These registers are used for alternate switch of TAU input pins. TIS00 ~ TIS01 is for TAU unit0, TIS10~ TIS11 for

TAU unitl, TIS20~ TIS21 for TAU unit2.

<R> Figure 4-68. Format of TIS00 and TISO1 Registers (128-pin products) (1/2)
Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
TIS00 | TIS031 | TIS030 | TIS021 | TIS020 | TISo11 | TIS010 | TIS001 | TIS000 | FO070 OOH R/W
TIS01 | TIS071 | TIS070 | TIS061 | TIS060 | TIS051 | TIS050 | TIS041 | TIS040 | FOO71  OOH R/W
TIS001 TIS000 TIOO (TAU unit0 CHO) alternate pin selection
0 0 P00
0 1 P136
1 0 P110
Other than the above Setting prohibited (same as “00” setting)
TISO011 TIS010 TI01 (TAU unit0 CH1) alternate pin selection
0 0 Po1
0 1 P80
1 0 P94
1 1 P104
TIS021 TIS020 TI02 (TAU unit0 CH2) alternate pin selection
0 0 P02
0 1 P50
1 0 P105
1 1 P111
TIS031 TIS030 TIO3 (TAU unit0 CH3) alternate pin selection
0 0 P03
0 1 P81
1 0 P95
1 1 P70
TIS041 TIS040 TI04 (TAU unit0 CH4) alternate pin selection
0 0 P04
0 1 P51
1 0 P112
1 1 P41
TISO051 TIS050 TIO5 (TAU unit0 CH5) alternate pin selection
0 0 P05
0 1 P82
1 0 P96
1 1 P106
TIS061 TIS060 TI06 (TAU unit0 CH6) alternate pin selection
0 0 P06
0 1 P52
1 0 P107
1 1 P113
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Figure 4-68. Format of TIS00 and TISO1 Registers (128-pin products) (2/2)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
TIS0o0 | Tisoa | Tisoso | Tisozt | Tiso20 | Tisowt | Tisoto | Tisoor | Tisooo | Foo7o  ooH RIW
TIso1 | Tisor1 | Tisoro | Tisoer | Tisoso | Tisos1 | Tisoso | Tisos1 | Tiso0 | Foo71 oM RIW
TISO071 TIS070 TIO7 (TAU unit0 CH7) alternate pin selection
0 0 P07
0 1 P83
1 0 P97
<R> 1 1 P114
RO1UH0317EJ0110 Rev. 1.10 RENESAS 279

Mar 23, 2015




RL78/D1A

CHAPTER 4 PORT FUNCTIONS

Figure 4-69. Format of TIS10 and TIS11 Registers (128-pin products) (1/2)

Symbol 6 5 2 1 0 Address After reset R/W
TISlO| TIS131 | TIS130 | TIS121 | TIS120 | TIS111 | TIS110 | TIS101 | TIS100 | F0072  OOH R/W
TISll| TIS171 | TIS170 | TIS161 | TIS160 | TIS151 | TIS150 | TIS141 | TIS140 | F0073  OOH R/W
TIS111 TIS110 TI11 (TAU unitl CH1) alternate pin selection

0 0 P11
0 1 P84
1 0 P140
1 1 P64
TIS121 TIS120 TI12 (TAU unitl CH1) alternate pin selection
0 0 P12
0 1 P02
1 0 P125
1 1 P116
TIS131 TIS130 TI13 (TAU unitl CH3) alternate pin selection
0 0 P13
0 1 P03
1 0 P53
1 1 P85
TIS141 TIS140 TI14 (TAU unitl CH4) alternate pin selection
0 0 P14
0 1 P04
1 0 P54
1 1 P126
TIS151 TIS150 TI15 (TAU unitl CH5) alternate pin selection
0 0 P15
0 1 P05
1 0 P55
1 1 P86
TIS161 TIS160 TI16 (TAU unitl CH6) alternate pin selection
0 0 P16
0 P06
1 0 P56
1 1 P127
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Figure 4-69. Format of TIS10 and TIS11 Registers (128-pin products) (2/2)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
TISlO| TIS131 | TIS130 | TIS121 | TIS120 | TIS111 | TIS110 | TIS101 | TIS100 | F0072 OOH R/W
TISll| TIS171 | TIS170 | TIS161 | TIS160 | TIS151 | TIS150 | TIS141 | TIS140 | FO073  OOH R/W
TIS171 TIS170 TI17 (TAU unitl CH7) alternate pin selection
0 0 P17
0 1 PO7
1 0 P87
1 1 P57
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<R> Figure 4-70. Format of TIS20 and TIS21 Registers (128-pin products) (1/2)
Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
TIS20 | TIS231 | TIS230 | TIS221 | TIS220 | TIS211 | TIS210 | TIS201 | TI1S200 | FO074  OOH R/W
TIS21 | TIS271 | TIS270 | TIS261 | TIS260 | TIS251 | TIS250 | TIS241 | TIS240 | F0075 OOH R/W
TIS201 TIS200 TI21 (TAU unit2 CH1) alternate pin selection
0 0 P60
0 1 P30
1 0 P132
1 1 P117
TIS211 TIS210 TI21 (TAU unit2 CH1) alternate pin selection
0 0 P61
0 1 P31
1 0 P131
1 1 P90
TIS221 TIS220 TI22 (TAU unit2 CH2) alternate pin selection
0 0 P75
0 1 P32
1 0 P133
1 1 P43
TIS231 TIS230 TI23 (TAU unit2 CH3) alternate pin selection
0 0 P74
0 1 P33
1 0 P91
1 1 P44
TIS241 TIS240 TI24 (TAU unit2 CH4) alternate pin selection
0 0 P66
0 1 P34
1 0 P134
1 1 P100
TIS251 TIS250 TI25 (TAU unit2 CH5) alternate pin selection
0 0 P65
0 1 P92
1 0 P35
1 1 P101
TIS261 TIS260 TI26 (TAU unit2 CH6) alternate pin selection
0 0 P63
0 1 P36
1 0 P135
1 1 P102
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Figure 4-70. Format of TIS20 and TIS21 Registers (128-pin products) (2/2)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
TISZO| TIS231 | TIS230 | TIS221 | TIS220 | TIS211 | TIS210 | TIS201 | TIS200 | FO074 OOH R/IW
TI821| TIS271 | TIS270 | TIS261 | TIS260 | TIS251 | TIS250 | TIS241 | TIS240 | FO075 OOH R/W
TIS271 TIS270 TI27 (TAU unit2 CH7) alternate pin selection

0 0 P93
0 1 P62
1 0 P37
<R> 1 1 P103
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(2) Timer output select register (TOS00, TOS01, TOS10, TOS11, TOS20, TOS21)

These registers are used for alternate switch of TAU output pins. TOS00 to TOSO01 is for TAU unit0, TOS10 to TOS11

for TAU unitl, TOS20 to TOS21 for TAU unit2.

<R> Figure 4-71. Format of TOS00 and TOSO01 Registers (128-pin products) (1/2)
Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
TOS00| TOS031 | TOS030 | TOSO021 | TOS020 | TOSO11 | TOSO010 | TOSO001 | TOSO00 | FOO76  0OH RIW
TOS01| TOS071 | TOS070 | TOSO061 | TOSO080 | TOSOS1 | TOSO050 | TOSO041 | TOSO40 | FOO77  0OH RIW
TOS001 TIS000 TOO0O (TAU unit0 CHO) alternate pin selection
0 0 P00
0 1 P136
1 0 P110
Other than the above Setting prohibited (same as “00” setting)
TOSO011 TOS010 TOO1 (TAU unit0 CH1) alternate pin selection
0 0 PO1
0 1 P80
1 0 P94
1 1 P104
TOS021 TOS020 TOO02 (TAU unit0 CH2) alternate pin selection
0 0 P02
0 1 P50
1 0 P105
1 1 P111
TOS031 TOS030 TOO03 (TAU unit0 CH3) alternate pin selection
0 0 P03
0 1 P81
1 0 P95
1 1 P70
TOS041 TOS040 TOO04 (TAU unit0 CH4) alternate pin selection
0 0 P04
0 1 P51
1 0 P112
1 1 P41
TOSO051 TOS050 TOO05 (TAU unit0 CH5) alternate pin selection
0 0 P05
0 1 P82
1 0 P96
1 1 P106
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<R> Figure 4-71. Format of TOS00 and TOS01 Registers (128-pin products) (2/2)
Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
TOSOO| TOS031 | TOS030 | TOS021 | TOS020 | TOSo011 | TOSo010 | TOSo001 | TOS000 | FO076  OOH R/W
TOSOl| TOS071 | TOS070 | TOS061 | TOS060 | TOS051 | TOS050 | TOS041 | TOS040 | FO077  OOH R/W
TOS061 TOS060 TOO06 (TAU unit0 CHB6) alternate pin selection
0 0 P06
0 1 P52
1 0 P107
1 1 P113
TOS071 TOS070 TOO07 (TAU unit0 CH7) alternate pin selection
0 0 P07
0 1 P83
1 0 P97
1 1 P114
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Figure 4-72. Format of TOS10 and TOS11 Registers (128-pin products) (1/2)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
TOSlO| TOS131 | TOS130 | TOS121 | TOS120 | TOS111 | TOS110 | TOS101 | TOS100 | F0079  OOH R/W
TOSll| TOS171 | TOS170 | TOS161 | TOS160 | TOS151 | TOS150 | TOS141 | TOS140 | FOO7A  OOH R/W
TOS101 TOS100 TO10 (TAU unitl CHO) alternate pin selection
0 0 P10
0 1 P115
1 0 P42
Other than the above Setting prohibited (same as “00” setting)

TOS111 TOS110 TO11 (TAU unitl CH1) alternate pin selection
0 0 P11
0 1 P84
1 0 P140
1 1 P64

TOS121 TOS120 TO12 (TAU unitl CH2) alternate pin selection
0 0 P12
0 1 P02
1 0 P125
1 1 P116

TOS131 TOS130 TO13 (TAU unitl CH3) alternate pin selection
0 0 P13
0 1 P03
1 0 P53
1 1 P85

TOS141 TOS140 TO14 (TAU unitl CH4) alternate pin selection
0 0 P14
0 1 P04
1 0 P54
1 1 P126

TOS151 TOS150 TO15 (TAU unitl CHb5) alternate pin selection
0 0 P15
0 1 P05
1 0 P55
1 1 P86

TOS161 TOS160 TO16 (TAU unitl CH6) alternate pin selection
0 0 P16
0 1 P06
1 0 P56
1 1 P127
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Figure 4-72. Format of TOS10 and TOS11 Registers (128-pin products) (2/2)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W

TOSlO| TOS131 | TOS130 | TOS121 | TOS120 | TOS111 | TOS110 | TOS101 | TOS100 | FO079  OOH R/W

TOSll| TOS171 | TOS170 | TOS161 | TOS160 | TOS151 | TOS150 | TOS141 | TOS140 | FOO7A  OOH R/W

TOS171 TOS170 TO17 (TAU unitl CH7) alternate pin selection
0 0 P17
0 1 P07
1 0 P87
1 1 P57
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<R> Figure 4-73. Format of TOS20 and TOS21 Registers (128-pin products) (1/2)
Symbol 7 3 2 1 0 Address After reset R/W
TOSZO| TOS231 | TOS230 | TOS221 | TOS220 | TOS211 | TOS210 | TOS201 | TOS200 | FOO7B  OOH R/W
T0821| TOS271 | TOS270 | TOS261 | TOS260 | TOS251 | TOS250 | TOS241 | TOS240 | FOO7C  OOH R/W
TOS201 TOS200 TO20 (TAU unit2 CHO) alternate pin selection
0 0 P60
0 1 P30
1 0 P132
1 1 P117
TOS211 TOS210 TO21 (TAU unit2 CH1) alternate pin selection
0 0 P61
0 1 P31
1 0 P131
1 1 P90
TOS221 TOS220 TO22 (TAU unit2 CH2) alternate pin selection
0 0 P75
0 1 P32
1 0 P133
1 1 P43
TOS231 TOS230 TO23 (TAU unit2 CH3) alternate pin selection
0 0 P74
0 1 P33
1 0 P91
1 1 P44
TOS241 TOS240 TO24 (TAU unit2 CH4) alternate pin selection
0 0 P66
0 1 P34
1 0 P134
1 1 P100
TOS251 TOS250 TO25 (TAU unit2 CH5) alternate pin selection
0 0 P65
0 1 P92
1 0 P35
1 1 P101
TOS261 TOS260 TO26 (TAU unit2 CHB6) alternate pin selection
0 0 P36
0 1 P63
1 0 P135
1 1 P102
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Figure 4-73. Format of TOS20 and TOS21 Registers (128-pin products) (2/2)

TOS271 TOS270 TO27 (TAU unit2 CH7) alternate pin selection
0 0 P93
0 1 P37
1 0 P62
<R> 1 1 P103

Considering direct LED driving, or other large current application, 16-bit resolution PWM outputs are also alternated to
the SM pins. When configure pin function, the policy is that odd TO (ch1,3,5,7) of TAU should be output with higher priority.
In addition, 4 kinds of output with different periods using different master CH’s can be achieved if by this means.

(3) Timer input select else register (TISELSE)
This register provides below selection function.
(&) TAU unit 0 channel5 input selection
The input source can be timer input signal (TI05) from port or internal/external clock.

(b) Timer conjunction function of timer output to timer input just like 78K0/Dx2.
TAU unit0 CH1 output can be connected to TAU unitO CHO. This function is controlled by bit6.
TAU unit2 CH1 output can be connected to TAU unit2 CHO. This function is controlled by bit7.
This function is used for measuring speed or taco pulse. If only use timer caupture function to measure, there will
be too many interrupts and increase the loading of software when input is higher (about 8kHz, 125us interrupt
interval). So division of interrupt is necessary. At this usage, one timer is used as capture mode, its output is
internally connected to another timer (operated as external event mode) to generate divided interrupt.
(Refer to TMP2 and TMP3 conjunction function of 78K0/Dx2)

Figure 4-74. Format of TISELSE Registers

Address: FFF3E  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
TISELSE | TOTICON1 | TOTICONO 0 0 0 0 TIOSSEL1 TIOSSELO
TIOSSEL1 TIOSSELO TIS051 TIS050 TAU unit0 CH5 input alternate selection

0 0 0 0 P05
0 0 0 1 P82
0 0 1 0 P96
0 1 X X Low-speed on-chip clock (fiL)
1 0 X X Sub system clock (fsug)
1 1 X X Main external clock (fex)
Other than the above Setting prohibited (same as “0000” setting)

Considering the below purposes, every peripheral clock is connected to TI05 of TAUO

e Low-speed on-chip clock: For Frequency Detection of Safefy Function.

e  Sub system clock: For the ultra accuracy trimming of high-speed on-chip oscillator "

e External main clock: For the ultra accuracy trimming of high-speed on-chip oscillator without sub system clock Note

Note Count present operation frequency by timer. It is possible to change trimming code by access HIOTRM register.
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TOTICONO Timer conjunction function control
0 Cut off the connection of TAU unit0 CH1 output to CHO input
1 Connect TAU unit0 CH1 output to TAU unitO CHO input
TOTICON1 Timer conjunction function control
0 Cut off the connection of TAU unit2 CH1 output to CHO input
1 Connect TAU unit2 CH1 output to TAU unit2 CHO input

The connection with TOTICONN is used to count external event (pulse) input to TI01/TI21 in long term such as 16-bit
counter is overflowed. Timer array unit 0 channel 1/timer array unit 2 channel 1 is worked as divider of input pulse and
generates slower pulse to TO01/TO21. Timer array unit 0 channel O/timer array unit 2 channel 0 is worked as external
event counter. Its expected value should be made the calculated value according to timer array unit O channel 1/timer

array unit 2 channel 1 divider setting.
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(4) Serial communication pin select register (STSELO, STSEL1)
These registers are used for alternate switch of serial input/output pins.

Figure 4-75. Format of STSELO Register
Address: FFF3C  Afterreset: 00H R/W

Symbol 7 <6> 5 <4> <3> <2> <1> <0>
STSELO 0 SCSI100 0 SCSI010 SCSI001 SCSI000 SUARTF1 SUARTFO
Communication pin selection of UARTFO
SUARTFO
LTxDO LRxDO
0 P71 P70
1 P15 P14
Communication pin selection of UARTF1
SUARTF1
LTxD1 LRxD1
0 P10 P11
1 P131 P132
SCSI001 SCSI000 CSI00 communication pin selection
SCKO00 SI00 SO00
0 0 P10 P11 P12
0 1 P04 P03 P02
1 0 P34 P33 P32
1 0 P110 M P11t p112 M

Note 128-pin products only (same as "00" setting for other products).

SCSI010 CSI01 communication pin selection
SCKO01 Slo1 S001

P74 P75 P13

P56 P55 P54

SCSI100 CSI10 communication pin selection
SCK10 SI10 S0O10
P133 P132 P131
P51 P52 P53
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Figure 4-76. Format of STSEL1 Register

Address: FFF3D  After reset: 00OH R/W

Symbol 7 6 5 4 3 2 1 0
STSEL1 Slic1 SIICo 0 0 SCAN1 SCANO TMCAN1 TMCANO
TMCANO Input source switch of TAU unitl CH4
0 Input from T114 (after selected by TIS141~0 bits)
1 TSOUT of aFCANO (CANO time stamp function)
TMCAN1 Input source switch of TAU unitl CH5
0 Input from TI15 (after selected by TIS151~0 bits)
1 TSOUT of aFCAN1 (CANL1 time stamp function)
SCANO Communication pin selection of aFCANO
CTxDO CRxDO
0 P71 P70
1 P00 PO1
SCAN1 Communication pin selection of aFCAN1
CTxD1 CRxD1
0 P62 P63
1 P134 P135
SIIC1 SIICO Communication pin selection of 1IC11
SCL11 SDA11
0 0 P60 P61
0 1 P30 P31
1 0 P136 P50
Other than the above Setting prohibited
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(5) Sound generator and PCL pin select register (SGSEL)
This register is used for alternate switch of sound generator and PCL output pins.
SGOA output can be stopped when it is not used if SGSEL_2 is set to “1".

Address: FFF3F

Figure 4-77. Format of SGSEL Register
After reset: OOH R/W

<R> Symbol 7 6 5 4 <3> 2 1 0
SGSEL 0 0 0 0 PCLSEL SGSEL2 SGSEL1 SGSELO
SGSEL2 SGSEL1 SGSELO Pin select of sound generator outputs
SGO/SGOF SGOA
0 0 0 P73 P72
0 0 1 P93 P92
0 1 0 P135 P134
0 1 1 Setting prohibit
1 0 0 P73 No port is selected
1 0 1 P93 (output disabled)
1 1 0 P135
1 1 1 Setting prohibit

Note: The driving capability of SGO/SGOF alternate pin (P73, P93, P135) is larger than normal buffer.

P93 is also alternated as Stepper-Motor function, so its driving characteristics is the same as SM buffer.
P73 and P135 are the same as SG buffer of 78K0/Dx2.

PCLSEL PCL output pin selection
0 P75 (default, be available for 48/64/80/100pin)
1 P66 (option for 80/100pin)
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(6) RTC1HZ pin select register (RTCSEL)
This register includes two kinds of control function.
- Control of switching RTC1Hz output to TAU Tl input.
- Control of switching RTC1Hz output to different port.

Figure 4-78. Format of RTCSEL Register
Address: FFF36 Afterreset: 00H R/W

<R> Symbol <7> <6> 5 4 <3> <2> <1> <0>
RTCSEL | RTCOSEL1 | RTCOSELO 0 0 RTCTIS11 RTCTIS10 RTCTISO1 RTCTIS00
RTCTIS00 Switch RTC1Hz output to TAU TI06 input or not
0 Disconnected to TI0O6
1 Connected to TI06
RTCTISO1 Switch RTC1Hz output to TAU TIO7 input or not
0 Disconnected to TI07
1 Connected to TIO7
RTCTIS10 Switch RTC1Hz output to TAU TI16 input or not
0 Disconnected to TI16
1 Connected to TI16
RTCTIS11 Switch RTC1Hz output to TAU TI17 input or not
0 Disconnected to TI17
1 Connected to TI17
RTCOSEL1 RTCOSELO RTC1Hz output pin selection
0 0 P64
0 1 P15
1 0 P94
1 1 No port is selected (Output disabled)

To measure 1Hz, two channels of TAU should be used because 16-bit counter will be overflowed if Fcik is fast

frequency. A channel is operated in pulse width measurement mode. Low-level or high-level width of 1Hz pulse is typically

500ms. Another channel is operated in interval timer mode (start trigger is set to TIN edge) and number of overflow should

be counted by software at the interrupt timing. The measurement is finished when interrupt by capture channel is occurred.

The interval time can be calculated by software-overflow-counter and TDR register of capture channel.
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4.5.3 The setting to use alternate function
To use the alternate function of a port pin, set the port mode register, output latch, port output mode register, LCD port
function register, A/D port configuration register, and Stepper motor port mode control register as shown in Table 4-23.

Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (1/16)

(a) Alternate function of PO (1/2)

Alternate function Expanded control setting (Register.bit)
port Function 110 P P LCDPFxx Enable function Disable other function
name
P00 TI00 Input 1 X 0 TIS00.0=0 -
TISELSE.6 =0
TOO00 Output 0 0 0 TOS00.0=0 STSEL1.2=0
CTxDO Output 0 1 0 STSEL1.2=1 -
SEG14 Output X X 1 - -
PO1 TIO1 Input 1 X 0 T1S00.3,2 = 00 -
TOO01 Output 0 0 0 TOS00.3,2 =00 -
CRxDO Input 1 X 0 STSEL1.2=1 -
SEG15 Output X X 1 - -
P02 T102 Input 1 X 0 TIS00.4=0 -
TO02 Output 0 0 0 TOS00.4=0 STSELO0.3,2 = 00/10
TOS104=0
TI12 Input 1 X 0 TIS104=1 -
TO12 Output 0 0 0 TOS104=1 STSELO0.3,2 = 00/10
TOS00.4=0
SO00 Output 0 1 0 STSEL0.3,2 =01 -
SEG16 Output X X 1 - -
P03 TIO3 Input 1 X 0 T1S00.7,6 = 00 -
TOO03 Output 0 0 0 TOS00.7,6 = 00 TOS10.7,6 = 00/10/11
TI13 Input 1 X 0 T1S10.7,6 = 01 -
TO13 Output 0 0 0 TOS10.7,6 =01 TOS00.7,6 = 01/10/11
SI00 Input 1 X 0 STSELO0.3,2=01 -
SEG17 Output X X 1 - -
PO4 TIO4 Input 1 X 0 TIS01.0=0
TOO04 Output 0 0 0 TOS01.0=0 STSELO0.3,2 = 00/10
TOS11.1,0 = 00/10
TI14 Input 1 X 0 TIS11.1,0=01 -
STSEL1.0=0
TO14 Output 0 0 0 TOS11.1,0=01 STSELO0.3,2 = 00/10
TOS01.0=1
SCKO00 Output 0 1 0 STSEL0.3,2=01 -
Input 1 X
SEG18 Output X X - -
P05 TIO5 Input 1 X 0 T1S01.3,2 =00 -
TISELSE.1,0 = 00
TOO05 Output 0 0 TOS01.3,2 =00 TOS11.3,2 = 00/10/11
TI15 Input X TIS11.3,2=01 -
STSEL1.1=0
TO15 Output 0 0 0 TOS11.3,2=01 TOS01.3,2 = 01/10
SEG19 Output X X - -
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Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (2/16)

(a) Alternate function of PO (2/2)

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
name 110 Enable function Disable other function
P06 TI06 Input 1 X 0 TIS01.4=0 -
RTCSEL.0=0
TOO06 Output 0 0 0 TOS01.4=0 TOS11.5,4 = 00/10
TI16 Input 1 X 0 TIS11.54=01 -
RTCSEL.2=0
TO16 Output 0 0 0 TOS11.5,4 =01 TOS01.4=1
SEG20 Output X X 1 - -
P07 TIO7 Input 1 X 0 TIS01.7,6 = 00 -
RTCSEL.1=0
TOO07 Output 0 0 0 TOS01.7,6 = 00 TOS11.7,6 = 00/10/11
TI17 Input 1 X 0 TIS11.7,6 =01 -
RTCSEL.3=0
TO17 Output 0 0 0 TOS11.7,6 =01 TOS01.7,6 = 01/10
SEG21 Output X X 1 - -
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Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (3/16)

(b) Alternate function of P1 (1/2)
Alternate function Expanded control setting (Register.bit)
port Fl:lgcr:rt:gn lfe} PMxx Pxx LCDPFxx Enable function Disable other function
P10 INTP4 Input X - -
TI10 Input - -
TO10 Output 0 0 - STSELO.1=1
STSELO0.3,2 =01/10
LTxD1 Output 0 1 STSEL0.1=0 STSELO0.3,2 =01/10
SCKO00 Output 0 1 0 STSELO0.1=1
— 1 y STSELO0.3,2 =00 :
SEG31 Output X X 1 - -
P11 INTPLR1 Input 1 X 0 STSEL0.1=0 -
TI11 Input 1 X 0 TI1S10.3,2 =00 -
TO1l1 Output 0 0 0 TOS10.3,2 =00 -
LRxD1 Input 1 X 0 STSELO0.1=0 -
SI00 Input 1 X 0 STSELO0.3,2 =00 -
SEG30 Output X X 1 - -
P12 INTP2 Input 1 X 0 - -
TI12 Input 1 X 0 TIS10.4=0 -
TO12 Output 0 0 0 TOS10.4=0 STSELO0.3,2 =01/10
SO00 Output 0 1 0 STSELO.3,2 =00 TOS104=1
SEG29 Output X X 1 - -
P13 TI13 Input 1 X 0 T1S10.7,6 = 00 -
TO13 Output 0 0 0 TOS10.7,6 = 00 STSEL0.4=1
S001 Output 0 1 0 STSELO0.4=0 TOS10.7,6 = 01/10/11
SEG25 Output X X 1 - -
P14 INTPLRO Input 1 X 0 STSEL0.0=1 -
TI14 Input 1 X 0 TIS11.1,0 =00 -
STSEL1.0=0
TO14 Output 0 0 0 TOS11.1,0 =00 -
LRxDO Input 1 X 0 STSEL0.0=1 -
SEG24 Output X X 1 - -
P15 TI15 Input 1 X 0 TIS11.3,2 =00 -
STSEL1.1=0
TO15 Output 0 0 0 RTCSEL.7,6 = 00/10/11
TOS11.3,2 =00
STSEL0.0=0
RTC1HZ Output 0 0 0 RTCSEL.7.6 = 01 TOS11.3,2 = 01/10/11
STSEL0.0=0
LTxDO Output 0 1 0 TOS11.3,2 = 01/10/11
STSEL0.0=1
RTCSEL.7,6 = 00/10/11
SEG23 Output X - -
P16 TI16 Input X 0 TIS11.5,4 =00 -
RTCSEL.2=0
TO16 Output 0 0 0 TOS11.5,4 =00 -
SEG22 Output X X - -
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CHAPTER 4 PORT FUNCTIONS

(b) Alternate function of P1 (2/2)

Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (4/16)

Alternate function Expanded control setting (Register.bit)
port | Function PMxx Pxx LCDPFxx
110 Enable function Disable other function
name
P17 | INTPO Input 1 X 0 - -
TI17 Input 1 X 0 TIS11.7,6 = 00 -
RTCSEL.3=0
TO17 Output 0 0 0 TOS11.7,6 = 00 STSELO0.3,2 = 01/10
SEG28 Output X X 1 - -
(c) Alternate function of P2
Alternate function ADPC
port PMxx Pxx .
Function name /10 (bit 3 to 0)
P20 AVREFP Input - - 0000/0010 to 1001
ANIO Input - -
P21 | AVREFM Input - - 0000/0011 to 1001
ANI1 Input - -
P22 | ANI2 Input - - 0000/0100 to 1001
P23 ANI3 Input - - 0000/0101 to 1001
P24 ANI4 Input - - 0000/0110 to 1001
P25 | ANI5 Input - - 0000/0111 to 1001
P26 | ANI6 Input - - 0000/1000/1001
P27 | ANI7 Input - - 0000/1001
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(d) Alternate function of P3

Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (5/16)

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
name 110 Enable function Disable other function
P30 TI20 Input 1 X 0 T1S20.1,0 =01 -
TISELSE.7 =0
TO20 Output 0 0 0 TOS20.1,0 =01 STSEL1.7,6 = 00/10
SCL11 Output 0 1 0 STSEL1.7,6 = 01 TOS20.1,0 = 00/10
SEG6 Output X X 1 - -
P31 TI21 Input 1 X 0 T1S20.3,2=01 -
TO21 Output 0 0 0 TOS20.3,2 =01 STSEL1.7,6 = 00/10
SDA11l /0 0 1 0 STSEL1.7,6 =01 TOS20.3,2 = 00/10/11
SEG7 Output X X 1 - -
P32 TI22 Input 1 X 0 T1S20.5,4 =01 -
TO22 Output 0 0 0 TOS20.5,4 =01 STSELO0.3,2 = 00/01
S0O00 Output 0 1 0 STSEL0.3,2 =10 TOS20.5,4 = 00/10
<R> TxDO Output 0 1 0 STSELO0.3,2=10 TOS20.5,4 = 00/10
SEGS8 Output X X 1 - -
P33 TI23 Input 1 X 0 T1S20.7,6 = 01 -
TO23 Output 0 0 0 TOS20.7,6 = 01 STSELO0.3,2 = 00/01
SI00 Input 1 X 0 STSEL0.3,2 =10 TOS20.7,6 = 00/10
<R> RxDO Input 1 X 0 STSELO.3,2=10 TOS20.7,6 = 00/10
SEG9 Output X X 1 - -
P34 TI24 Input 1 X 0 TIS21.1,0=01 -
TO24 Output 0 0 0 TOS21.1,0=01 STSELO0.3,2 = 00/01
SCKO00 Output 0 1 0 STSEL0.3,2 =10 TOS21.1,0 = 00/10
Input 1 X -
SEG10 Output X X 1 - -
P35 TI25 Input 1 X 0 T1S21.3,2=10 -
TO25 Output 0 0 0 TOS21.3,2=10 STSELO0.3,2 = 00/01
SEG11 Output X X 1 - -
P36 TI26 Input 1 X 0 TIS21.5,4 =01 -
TO26 Output 0 0 0 TOS21.5,4 =00 -
SEG12 Output X X 1 - -
P37 TI27 Input 1 X 0 T1S21.7,6 = 10 -
TO27 Output 0 0 0 TOS21.7,6 =01 -
SEG13 Output X X 1 - -
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Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (6/16)

<R> (e) Alternate function of P4
Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
110 Enable function Disable other function
name

P41 TIO4 Input 1 X 0 TIS01.1,0=11 -

TOO04 Output 0 0 0 TOS01.1,0=11 -

STOPST | Output 0 0 0 - -

P42 TI10 Input 1 X 0 T1S10.1,0 = 10 -

TO10 Output 0 0 0 TOS10.1,0 =10 -

SEG7 Output X X 1 - -

P43 TI22 Input 1 X 0 TIS20.54=11 -

TO22 Output 0 0 0 TOS20.54 =11 -

SEG14 Output X X 1 - -

P44 TI23 Input 1 X 0 TIS20.7,6 =11 -

TO23 Output 0 0 0 TOS20.7,6 =11 -

SEG15 Output X X 1 - -

P45 SEG53 Output X X 1 - -

P46 DBWR Output 0 1 0 - -

SEG27 Output X X 1 - -

P47 DBRD Input 0 1 0 - .

SEG26 Output X X 1 - -
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Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (7/16)

(f) Alternate function of P5

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
110 Enable function Disable other function
name
P50 TI02 Input 1 X 0 TIS00.4=1 -
TO02 Output 0 0 0 TOS00.4 =1 STSEL1.7,6 = 00/01
SDA11 1/0 0 1 0 STSEL1.7,6 = 10 TOS00.4=0
SEG49 Output X X 1 - -
P51 TI04 Input 1 X 0 TIS01.0=1 -
TOO04 Output 0 0 0 TOS01.0=1 STSEL0.6 =0
SCK10 Output 0 1 0 TOS01.0=0
STSEL0.6 =1
Input 1 X -
SEG50 Output X X 1 - -
P52 TI0O6 Input 1 X 0 TIS01.4=1 -
RTCSEL.0=0
TOO06 Output 0 0 0 TOS01.4=1 -
SI10 Input 1 X 0 STSELO.6 =1 -
SEG51 Output X X 1 - -
P53 TI13 Input 1 X 0 T1S10.7,6 = 10 -
TO13 Output 0 0 0 TOS10.7,6 = 10 STSEL0.6 =0
SO10 Output 0 1 0 STSEL0.6 =1 TOS10.7,6 = 00/01/11
SEG52 Output X X 1 - -
P54 TI14 Input 1 X 0 TIS11.1,0=10 -
STSEL1.0=0
TO14 Output 0 0 0 TOS11.1,0=10
SO01 Output 0 1 0 STSEL0.4=1
SEG2 Output X X 1 - -
P55 TI15 Input 1 X 0 TIS11.3,2=10 -
STSEL1.1=0
TO15 Output 0 0 0 TOS11.3,2=10
SIo1 Input 1 X 0 STSELO4=1 -
SEG3 Output X X 1 - -
P56 TI16 Input 1 X 0 TIS11.5,4=10 -
RTCSEL.2=0
TO16 Output 0 0 0 TOS11.54 =10 STSEL0.4=0
SCKO01 Output 0 1 0 TOS11.5,4 = 00/01
STSELO4=1
Input 1 X -
SEG4 Output X X 1 - -
P57 TI17 Input 1 X 0 TIS11.7,6 =11 -
RTCSEL.3=0
TO17 Output 0 0 0 TOS11.7,6 =11 -
SEG5 Output X X 1 - -
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Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (8/16)

(g) Alternate function of P6

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
name 110 Enable function Disable other function
P60 INTP1 Input 1 X N/A - -
TI20 Input 1 X T1S20.1,0 =00 -
TISELSE.7 =0
TO20 Output 0 0 TOS20.1,0 =00 STSEL1.7,6 = 01/10
SCL11 Output 0 1 STSEL1.7,6 =00 TOS20.1,0 = 01/10
P61 INTP3 Input 1 X N/A - -
TI21 Input 1 X T1S20.3,2 =00 -
TO21 Output 0 0 TOS20.3,2 =00 STSEL1.7,6 = 01/10
SDA11 110 0 1 STSEL1.7,6 = 00 TOS20.3,2 = 01/10/11
P62 TI27 Input 1 X N/A TIS21.7,6 =01 -
TO27 Output 1 0 TOS21.7,6 = 10 STSEL1.3=1
CTxD1 Output 0 1 STSEL1.3=0 TOS21.7,6 = 00/01
P63 TI26 Input 1 X N/A T1S21.5,4 =00 -
TO26 Output 0 0 TOS21.5,4 =01 -
CRxD1 Input 1 X STSEL1.3=0 -
P64 TI11 Input 1 X N/A TIS10.3,2=11 -
TO11 Output 0 0 TOS10.3,2=11 RTCSEL.7,6 = 01/10/11
RTC1HZ Output 0 0 RTCSEL.7,6 =00 TOS10.3,2 = 00/01/10
P65 TI25 Input 1 X N/A TIS21.3,2 =00 -
TO25 Output 0 0 TOS21.3,2 =00 -
P66 TI24 Input 1 X N/A T1S21.1,0 = 00 -
TO24 Output 0 0 TOS21.1,0 =00 SGSEL.3=0
PCL Output 0 0 SGSEL.3=1 TOS21.1,0 = 01/10
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Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (9/16)

(h) Alternate function of P7

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
110 Enable function Disable other function
name

P70 INTPLRO Input 1 X N/A STSEL0.0=0 -
TIO3 Input 1 X T1S00.7,6 =11 -
TOO03 Output 0 0 TOS00.7,6 =11 -
CRxDO Input 1 X STSEL1.2=0 -
LRxDO Input 1 X STSEL0.0=0 -

P71 CTxDO Output 0 1 N/A STSEL1.2=0 STSEL0.0=1
LTxDO Output 0 1 STSEL0.0=0 STSEL1.3=1

P72 ADTRG Input 1 X 0 - -
SGOA Output 0 0 0 SGSEL.2-0 = 000 -
SEG1 Output X X 1 - -

P73 SGO/SGOF Output 0 0 0 SGSEL.2-0 = 000 -
SEGO Output X X 1 - -

P74 TI23 Input 1 X 0 T1S20.7,6 = 00 -
TO23 Output 0 0 0 T0OS20.7,6 = 00 STSEL0.4=1
SCKoO1 Output 0 1 0 STSEL0.4=0 TOS20.7,6 = 01/10

Input 1 X -

SEG26 Output X X 1 - -

P75 TI22 Input 1 X 0 T1S20.5,4 = 00 -
TO22 Output 0 0 0 TOS20.5,4 =00 SGSEL.3=1
PCL Output 0 0 0 SGSEL.3=0 TOS20.5,4 = 01/10
SI01 Input 1 X 0 STSEL0.4=0 -
SEG27 Output X X 1 - -
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Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (10/16)

(i) Alternate function of P8

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
name 110 Enable function Disable other function
P80 TIO1 Input 1 X 0 TIS00.3,2=01 -
TOO1 Output 0 0 0 TOS00.3,2 =01 SMPC.0 =0
SM11 Output 0 0 0 SMPC.0=1 TOS00.3,2 = 00/10
SEG32 Output X X 1 - -
P81 TIO3 Input 1 X 0 TIS00.7,6 = 01 -
TOO03 Output 0 0 0 TOS00.7,6 = 01 SMPC.0 =0
SM12 Output 0 0 0 SMPC.0=1 TOS00.7,6 = 00/10/11
SEG33 Output X X 1 - -
P82 TIO5 Input 1 X 0 TIS01.3,2=01 -
TISELSE.1,0 = 00
TOO05 Output 0 0 0 TOS01.3,2=01 SMPC.0 =0
SM13 Output 0 0 0 SMPC.0=1 TOS01.3,2 = 00/10
SEG34 Output X X 1 - -
P83 TIO7 Input 1 X 0 TIS01.7,6 =01 -
RTCSEL.1=0
TOO07 Output 0 0 0 TOS01.7,6 =01 SMPC.0=0
SM14 Output 0 0 0 SMPC.0=1 TOS01.7,6 = 00/10
ZPD14 Input X X 0 ZPDS0.3=1 -
SEG35 Output X X 1 - -
P84 TI11 Input 1 X 0 T1S10.3,2=01 -
TO11 Output 0 0 0 TOS10.3,2=01 SMPC.1=0
SM21 Output 0 0 0 SMPC.1=1 TOS10.3,2 = 00/10/11
SEG36 Output X X 1 - -
P85 TI13 Input 1 X 0 TIS10.7,6 =11 -
TO13 Output 0 0 0 TOS10.7,6 =11 SMPC.1=0
SM22 Output 0 0 0 SMPC.1=1 TOS10.7,6 = 00/01/10
SEG37 Output X X 1 - -
P86 TI15 Input 1 X 0 TIS11.3,2=11 -
STSEL1.1=0
TO15 Output 0 0 0 TOS11.32=11 SMPC.1=0
SM23 Output 0 0 0 SMPC.1=1 TOS11.3,2 = 00/01/10
SEG38 Output X X 1 - -
P87 TI17 Input 1 X 0 TIS11.7,6 = 10 -
RTCSEL.3=0
TO17 Output 0 0 0 TOS11.7,6 =10 SMPC.1=0
SM24 Output 0 0 0 SMPC.1=1 TOS11.7,6 = 00/01/11
ZPD24 Input X X 0 ZPDS0.7 =1 -
SEG39 Output X X 1 - -
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Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (11/16)

(j) Alternate function of P9(1/2)

Alternate function Expanded control setting (Register.bit)
port F:':::gn 110 P P LCDPRXx Enable function Disable other function
P90 TI21 Input 1 X 0 T1S20.3,2=11 -
TO21 Output 0 0 0 TOS20.3,2 =11 SMPC.2=0
SM31 Output 0 0 0 SMPC.2=1 TOS20.3,2 = 00/01/10
SEG40 Output X X 1 - -
P91 TI23 Input 1 X 0 T1S20.7,6 = 10 -
TO23 Output 0 0 0 TOS20.7,6 = 10 SMPC.2=0
SM32 Output 0 0 0 SMPC.2=1 TOS20.7,6 = 00/01
SEG41 Output X X 1 - -
P92 TI25 Input 1 X 0 TIS21.3,2=01 -
TO25 Output 0 0 0 TOS21.3,2=01 SMPC.2=0
SGSEL.2-0 = 000/010/100 to 110
SM33 Output 0 0 0 SMPC.2=1 TOS21.3,2 = 00/10
SGSEL.2-0 = 000/010/100 to 110
SGOA Output 0 0 0 SGSEL.2-0 =001 SMPC.2=0
TOS21.3,2 = 00/10
SEG42 Output X X 1 - -
P93 TI27 Input 1 X 0 T1S21.7,6 = 00 -
TO27 Output 0 0 0 TOS21.7,6 =00 SMPC.2=0
SGSEL.1,0 = 00/10
SM34 Output 0 0 0 SMPC.2=1 TOS21.7,6 = 01/10
SGSEL.1,0 = 00/10
ZPD34 Input X X ZPDS1.3=1 -
SGO/SGOF | Output 0 0 0 SGSEL.1,0=01 TOS21.7,6 = 01/10
SMPC.2 =0
SEG43 Output X X 1 - -
P94 TIO1 Input 1 X 0 T1S00.3,2 = 10 -
TOO1 Output 0 0 TOS00.3,2=10 SMPC.3=0
RTCSEL.7,6 = 00/01
RTC1HZ Output 0 0 0 RTCSEL.7,6 =10 TOS00.3,2 = 00/01
SMPC.3=0
SM41 Output 0 0 0 SMPC.3=1 TOS00.3,2 = 00/01
RTCSEL.7,6 = 00/01
SEG44 Output X X 1 - -
P95 TIO3 Input 1 X 0 T1S00.7,6 = 10 -
TOO03 Output 0 0 0 TOS00.7,6 = 10 SMPC.3=0
SM42 Output 0 0 0 SMPC.3=1 TOS00.7,6 = 00/01/11
SEG45 Output X X 1 - -
P96 TIO5 Input 1 X 0 TIS01.3,2 =10 -
TISELSE.1,0 =00
TOO05 Output 0 TOS01.3,2=10 SMPC.3=0
SM43 Output 0 0 0 SMPC.3=1 TOS01.3,2 = 00/01
SEG46 Output X X 1 - -
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Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (12/16)

(j) Alternate function of P9 (2/2)

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
I/0 Enable function Disable other function
name
P97 TIO7 Input 1 X 0 TIS01.7,6 = 10 -
RTCSEL.1=0
TOO07 Output 0 0 0 TOSO01.7,6 = 10 SMPC.3=0
SM44 Output 0 0 0 SMPC.3=1 TOS01.7,6 = 00/01
ZPD44 Input X X 0 ZPDS1.7=1 -
SEG47 Output X X 1 - -
(k) Alternate function of P10
Alternate function Expanded control setting (Register.bit)
port Fl:]r;(:]i:n 110 P P LCDPRX Enable function Disable other function
P100 TI24 Input 0 TIS21.1,0=11 -
TO24 Output 0 0 0 TOS21.1,0=11 -
SEG36 Output X X 1 - -
P101 TI25 Input 1 X 0 TIS21.3,2=11 -
TO25 Output 0 0 TOS21.32=11 -
SEG37 Output X X 1 - -
P102 TI26 Input 1 X 0 TIS21.5,4=11 -
TO26 Output 0 0 TOS21.54 =11 -
SEG38 Output X X 1 - -
P103 TI27 Input 1 X 0 TIS21.7,6 =11 -
TO27 Output 0 0 0 TOS21.7,6 =11 -
SEG39 Output X X 1 - -
P104 TIO1 Input 1 X 0 T1S00.3,2=11 -
TOO1 Output 0 0 0 TOS00.3,2 =11 -
SEG44 Output X X 1 - -
P105 TI02 Input 1 X 0 T1S00.5,4 =11 -
TO02 Output 0 0 0 TOS00.5,4 =11 -
SEG45 Output X X 1 - -
P106 TIO5 Input 1 0 TIS01.3,2=11 -
TOO05 Output 0 0 0 TIS01.3,2=11 -
SEG46 Output X X 1 - -
P107 TI06 Input 1 0 TIS01.5,4 =10 -
TO06 Output 0 0 0 TIS01.5,4 = 10 -
SEGA47 Output X X 1 - -
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() Alternate function of P11

Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (13/16)

Alternate function Expanded control setting (Register.bit)
port F:Zf:]ign 1/0 PMxx P LCDPRXx Enable function Disable other function
P110 TIOO Input 1 X 0 TIS00.1,0 = 00 -
TOO00 Output 0 0 0 TOS00.1,0 =00 STSELO0.3,2 = 00/01/10
SCKO00 Output 0 1 0 STSEL0.3,2 =11 TOS00.1,0 = 01/10
Input 1 X -
DBDO 110 1 0 0 - -
SEG35 Output X X 1 - -
P111 TI02 Input 1 X 0 T1S00.5,4 =11 -
TO02 Output 0 0 0 TOS00.5,4 =11 -
SI00 Input 1 X 0 STSEL0.3,2=11 -
RxDO Input 1 X 0 STSEL0.3,2=11 -
DBD1 1/0 1 0 0 - -
SEG34 Output X X 1 - -
P112 TI04 Input 1 X 0 TIS01.1,0 =10 -
TOO04 Output 0 0 0 TOS01.1,0=10 STSELO0.3,2 = 00/01/10
SO00 Output 0 1 0 STSEL0.3,2=11 TOS01.1,0 = 00/01/11
TxDO Output 0 1 0 STSEL0.3,2=11 TOS01.1,0 = 00/01/11
DBD2 110 1 0 0 - -
SEG33 Output X X 1 - -
P113 TI06 Input 1 X 0 TIS01.54=11 -
TO06 Output 0 0 0 TOS01.54 =11 -
DBD3 lfe} 1 0 0 - -
SEG32 Output X X 1 - -
P114 TIO7 Input 1 X 0 TIS01.7,6 =11 -
TOO7 Output 0 0 0 TOS01.7,6 =11 -
DBD4 1/0 1 0 0 - -
SEG31 Output X X 1 - -
P115 TI10 Input 1 X 0 T1S10.1,0=01 -
TO10 Output 0 0 0 TOS10.1,0=01 -
DBD5 1/0 1 0 0 - -
SEG30 Output X X 1 - -
P116 TI12 Input 1 X 0 TIS10.54 =11 -
TO12 Output 0 0 0 TOS10.54 =11 -
DBD6 110 1 0 0 - -
SEG29 Output X X 1 - -
P117 TI20 Input 1 X 0 T1S20.1,0=11 -
TO20 Output 0 0 0 TOS20.1,0 =11 -
DBD7 1/O 1 0 0 - -
SEG28 Output X X 1 - -
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Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (14/16)

(m) Alternate function of P12

Alternate function
port CcMC
Function name I/0
P121 X1 - CMC.7,6 =01
P122 X2 -
EXCLK Input CMC.76 =11
P123 XT1 - CMC4=1
P124 XT2 -
(n) Alternate function of P12
Alternate function Expanded control setting (Register.bit)
Port F:Zﬁ:gn lfe} P P LCDPRx Enable function Disable other function
P125 TI12 Input 1 X 0 TIS10.5,4 =10 -
TO12 Output 0 0 0 TOS10.5,4 =10 -
SEG25 Output X X 1 - -
P126 TI14 Input 1 X 0 TIS11.1,0=11 -
TO14 Output 0 0 0 TOS11.1,0=11 -
SEG24 Output X X 1 - -
P127 TI16 Input 1 0 TIS11.54=11 -
TO16 Output 0 0 0 TOS11.54=11 -
SEG23 Output X X 1 - -
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(o) Alternate function of P13

Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (15/16)

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
110 Enable function Disable other function
name
P131 TI21 Input 1 X N/A T1S20.3,2 =10 -
TO21 Output 0 0 TOS20.3,2=10 STSEL0.6 =1
STSELO0.1=0
SO10 Output 0 1 STSEL0.6 =0 TOS20.3,2 = 00/01/11
STSELO0.1=0
LTxD1 Output 0 1 STSEL0.1=1 TOS20.3,2 = 00/01/11
STSELO0.6 =1
P132 INTPLR1 Input 1 X N/A STSELO0.1=1 -
TI20 Input 1 X T1S20.1,0 = 10 -
TISELSE.7 =0
TO20 Output 0 0 TOS20.1,0 =10 -
SI10 Input 1 X STSEL0.6 =0 -
LRxD1 Input 1 X STSELO.1=1 -
P133 TI22 Input 1 X N/A T1S20.5,4 = 10 -
TO22 Output 0 0 TOS20.5,4 =10 STSEL0.6 =1
SCK10 Output 0 1 STSEL0.6 =0 TOS20.5,4 = 00/01
Input 1 X -
P134 TI24 Input 1 X N/A TIS21.1,0 =10 -
TO24 Output 0 0 TOS21.1,0=10 SGSEL.2-0 = 000/001/100 to 110
STSEL1.3=0
SGOA 0 0 SGSEL.2-0 =010 TOS21.1,0 = 00/01
Output
STSEL1.3=0
CTxD1 0 1 STSEL13=1 TOS21.1,0 = 00/01
Output
SGSEL.2-0 = 000/001/100 to 110
P135 TI26 Input 1 X N/A TIS21.5,4 =10 -
TO26 Output 0 0 TOS21.5,4=10 SGSEL.1, 0 = 00/01
SGO/SGOF | Output 0 0 SGSEL.1,0=10 TOS21.5,4 = 00/01
CRxD1 Input 1 X STSEL1.3=1 -
P136 TI00 Input 1 X 0 TIS00.0=1 -
TISELSE.6 =0
TOO00 Output 0 0 0 TOS00.0=1 STSEL1.7,6 = 00/01
SCL11 Output 0 1 0 STSEL1.7,6 = 10 TOS00.0=0
SEG48 Output X X 1 - -
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(p) Alternate function of P14

Table 4-23. Settings of Register, and Output Latch When Using Alternate Function (16/16)

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
110 Enable function Disable other function
name
P14 TI11 Input 1 X N/A T1S10.3,2=10 -
TO11 Output 0 0 TOS10.3,2=10 -
(q) Alternate function of 15
Alternate function
ort PM P ADPC
i XX XX
p Function /o (bit 3 t0 0)
name
P150 ANI8 Input X X 0000
P151 ANI9 Input X X 0000/1011
P152 ANI10 Input X X 0000
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4.6 Cautions on 1-Bit Manipulation Instruction for Port Register n (Pn)

When a 1-bit manipulation instruction is executed on a port that provides both input and output functions, the output
latch value of an input port that is not subject to manipulation may be written in addition to the targeted bit.
Therefore, it is recommended to rewrite the output latch when switching a port from input mode to output mode.

<Example>  When P10 is an output port, P11 to P17 are input ports (all pin statuses are high level), and the port
latch value of port 1 is O0H, if the output of output port P10 is changed from low level to high level via a
1-bit manipulation instruction, the output latch value of port 1 is FFH.

Explanation: The targets of writing to and reading from the Pn register of a port whose PMnm bit is 1 are the output
latch and pin status, respectively.
A 1-bit manipulation instruction is executed in the following order in the RL78/D1A.
<1> The Pn register is read in 8-bit units.
<2> The targeted one bit is manipulated.
<3> The Pn register is written in 8-bit units.
In step <1>, the output latch value (0) of P10, which is an output port, is read, while the pin statuses of
P11 to P17, which are input ports, are read. If the pin statuses of P11 to P17 are high level at this time,
the read value is FEH.
The value is changed to FFH by the manipulation in <2>.
FFH is written to the output latch by the manipulation in <3>.

Figure 4-79. Bit Manipulation Instruction (P10)
1-bit manipulation
P10 @ instruction P10 @
g (setl P1.0) -~
Low-level output is executed for P10 High-level output
bit.
P11 to P17 O :> P11 to P17 O

Pin status: High level

Port 1 output latch

[ofofofofofo]ofo]

Pin status: High level

Port 1 output latch

[2fofafeafafa]a]

<2> Set the P10 bit to 1.

in 8-bit units.

1-bit manipulation instruction for P10 bit

<1> Port register 1 (P1) is read in 8-bit units.
¢ In the case of P10, an output port, the value of the port output latch (0) is read.
e In the case of P11 to P17, input ports, the pin status (1) is read.

<3> Write the results of <2> to the output latch of port register 1 (P1)
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The presence or absence of connecting resonator pin for main system clock, connecting resonator pin for subsystem
clock, external clock input pin for main system clock, and external clock input pin for subsystem clock, depends on the

product.
<R> Output pin 128-pin 100-pin 80-pin 64-pin 48-pin
X1, X2 pins S \ \ S \
EXCLK pin \ S \ \ \
XT1, XT2 pins N N N N N/A

5.1 Functions of Clock Generator

The clock generator generates the clock to be supplied to the CPU and peripheral hardware.
The following three kinds of system clocks and clock oscillators are selectable.

(1) Main system clock

<1> X1 oscillator
This circuit oscillates a clock of fx = 1 to 20 MHz by connecting a resonator to X1 and X2.
Oscillation can be stopped by executing the STOP instruction or setting of the MSTOP bit (bit 7 of the clock
operation status control register (CSC)).

<2> High-speed on-chip oscillator
The frequency at which to oscillate can be selected from among fin = 32, 24, 16, 8, or 4 MHz (typ.) by using
the option byte (000C2H). After a reset release, the CPU always starts operating with this High-speed on-
chip oscillator clock. Oscillation can be stopped by executing the STOP instruction or setting the HIOSTOP
bit (bit 0 of the CSC register).

An external main system clock (fex = 1 to 20 MHz) can also be supplied from the EXCLK/X2/P122 pin. An external
main system clock input can be disabled by executing the STOP instruction or setting of the MSTOP bit.
As the main system clock, a high-speed system clock (X1 clock or external main system clock) or high-speed on-
<> chip oscillator clock can be selected by setting of the MCMO bit (bit 4 of the system clock control register (CKC)).
(2) PLL clock
A clock that is the main system clock multiplied by 1, 6 or 8 can be oscillated. Oscillation can be stopped by
executing a STOP instruction or by setting PLLON (bit 0 of PLLCTL) to 0.

(3) Subsystem clock
e XT1 clock oscillator
This circuit oscillates a clock of fxr = 32.768 kHz by connecting a 32.768 kHz resonator to XT1 and XT2.
Oscillation can be stopped by setting the XTSTOP bit (bit 6 of the clock operation status control register (CSC)).

(4) Low-speed on-chip oscillator clock
This circuit oscillates a clock of fiL = 15 kHz (TYP.).
The low-speed on-chip oscillator clock cannot be used as the CPU clock.
Only the following peripheral hardware runs on the low-speed on-chip oscillator clock.

* Watchdog timer
¢ Real-time clock
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e nterval timer

e LCD controller/driver

This clock operates when bit 4 (WDTON) of the option byte (000COH), bit 4 (WUTMMCKO) of the operation
speed mode control register (OSMC), or both are set to 1.
However, when WDTON = 1, WUTMMCKO = 0, and bit 0 (WDSTBYON) of the option byte (000COH) is O,
oscillation of the low-speed on-chip oscillator stops if the HALT or STOP instruction is executed.

Caution The low-speed on-chip oscillator clock (fi) can only be selected as the real-time clock
operation clock when the fixed-cycle interrupt function is used.

Remark fx: X1 clock oscillation frequency

fii:  High-speed on-chip oscillator clock frequency

fex:  External main system clock frequency

fxt:  XT1 clock oscillation frequency

fi.  Low-speed on-chip oscillator clock frequency

fi_ itself is controlled by the combination of WDT option bytes and OSMC register and CPU status as shown

below. It is not controlled by CLKMB option byte. The other clocks are the same situation. Clock operation control
is separated from clock enable settings for peripherals.

fiL can operate continuously and independently of the CPU status and WDT operation. In order to use fi. as

continuous clock source for the peripheral hardware, WUTTMCKO should be set to 1.

CPU status WDTON WDTSTBYON WUTMMCKO fiL operation
(option byte) (option byte) (OSMC register)
RUN 0 0 0 Stopped
RUN 0 0 1 Operated
RUN 0 1 0 Stopped
RUN 0 1 1 Operated
RUN 1 0 0 Operated
RUN 1 0 1 Operated
RUN 1 1 0 Operated
RUN 1 1 1 Operated
HALT/STOP/SNOOZE 0 0 0 Stopped
HALT/STOP/SNOOZE 0 0 1 Operated
HALT/STOP/SNOOZE 0 1 0 Stopped
HALT/STOP/SNOOZE 0 1 1 Operated
HALT/STOP/SNOOZE 1 0 0 Stopped
HALT/STOP/SNOOZE 1 0 1 Operated
HALT/STOP/SNOOZE 1 1 0 Operated
HALT/STOP/SNOOZE 1 1 1 Operated
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5.2 Configuration of Clock Generator
The clock generator includes the following hardware.

Table 5-1. Configuration of Clock Generator

Item Configuration

Control registers Clock operation mode control register (CMC)

System clock control register (CKC)

Clock operation status control register (CSC)

Oscillation stabilization time counter status register (OSTC)
Oscillation stabilization time select register (OSTS)
Peripheral enable registers 0, 1 (PERO, PER1)
Peripheral clock select register(PCKSEL)

Operation speed mode control register (OSMC)
High-speed on-chip oscillator trimming register (HIOTRM)
PLL control register (PLLCTL)

PLL status register (PLLSTS)

FMP clock division selection register (MDIV)

<R>

Oscillators X1 oscillator

XT1 oscillator

High-speed on-chip oscillator
Low-speed on-chip oscillator
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Remark fx: X1 clock oscillation frequency
fiH: High-speed on-chip oscillator clock frequency
fex:  External main system clock frequency
fux:  High-speed system clock frequency
fmain:  Main system clock frequency
fxt:  XT1 clock oscillation frequency
fsus: Subsystem clock frequency
fck:  CPU/peripheral hardware clock frequency
fiL: Low-speed on-chip oscillator clock frequency

Figure 5-2. Block Diagram of PLL Circuit

PLL status register PLL control register PLL control register
(PLLSTS) (PLLCTL) (PLLCTL)
SELPLLS LCKSELO|LCKSEL1 GDPLL SELPLL
PLL control register Option byte I PLL control register
(PLLCTL) (000C1H) (PLLCTL)
GDPLL —=| PLLON OPTPLL GDPLL —={PLLDIVO
fpLul - PLL circuit feLio - Divider | fpLL fup b |
> (X12, X16) @', 2?) rescaler
PLL status register
(PLLSTS) Clock output
Selector
Counter —= LOCK
-
<R> v ‘ v
—- Clock monitor controller
CSS CLKMB
System clock control
register (CKC)
Remark fman:  Main system clock
fiL: Low-speed on-chip oscillator clock
fr:  PLL input clock
frLLo:  PLL output clock
frLL: PLL clock
fmp: PLL output for main system clock
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5.3 Registers Controlling Clock Generator

The following nine registers are used to control the clock generator.

Clock operation mode control register (CMC)

System clock control register (CKC)

Clock operation status control register (CSC)

Oscillation stabilization time counter status register (OSTC)
Oscillation stabilization time select register (OSTS)
Peripheral enable registers 0, 1 (PERO, PER1)

Operation speed mode control register (OSMC)
High-speed on-chip oscillator trimming register (HHOTRM)
PLL control register (PLLCTL)

PLL status register (PLLSTS)

Peripheral clock select register(PCKSEL)

FMP clock division selection register (MDIV)

(1) Clock operation mode control register (CMC)
This register is used to set the operation mode of the X1/P121, X2/EXCLK/P122, XT1/P123, and XT2/P124 pins, and
to select a gain of the oscillator.

register can be read by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

The CMC register can be written only once by an 8-bit memory manipulation instruction after reset release. This
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Figure 5-3. Format of Clock Operation Mode Control Register (CMC)

Address: FFFAOH Afterreset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
CMC EXCLK OSCSEL 0 OSCSELS 0 AMPHS1 ’ AMPHSO ’ AMPH
EXCLK | oscsgL | High-speed system clock X1/P121 pin X2/EXCLK/P122 pin
pin operation mode
0 0 Input port mode Input port
0 1 X1 oscillation mode Crystal/ceramic resonator connection
1 0 Input port mode Input port
1 1 External clock input mode | Input port External clock input
OSCsELs |  Subsystem clock pin XT1/P123 pin XT2/P124 pin
operation mode
0 Input port mode Input port
1 XT1 oscillation mode Crystal/ceramic resonator connection
AMPHS1 AMPHSO0 XT1 oscillator oscillation mode selection
0 0 Low power consumption oscillation (default)
0 1 Normal oscillation
1 0 Ultra-low power consumption oscillation
1 1 Setting prohibited
AMPH Control of X1 clock oscillation frequency
0 1 MHz < fx < 10 MHz
1 10 MHz < fx < 20 MHz

Cautions 1. The CMC register can be written only once after reset release, by an 8-bit

memory manipulation instruction. When using the CMC register with its initial
value (0OH), be sure to set the register to 00H after a reset ends in order to
prevent malfunction due to a program loop. Such a malfunction becomes

unrecoverable when a value other than 00H is mistakenly written.

2. After reset release, set the CMC register before X1 or XT1 oscillation is started as

set by the clock operation status control register (CSC).

3. Be sure to set the AMPH bit to 1 if the X1 clock oscillation frequency exceeds 10

MHz.

4. Specify the settings for the AMPH, AMPHS1 and AMPHSO bits while fy is

selected as fck after areset ends (before fcik is switched to fux).
5. Oscillation stabilization time of fxr, counting on the software.

6. Although the maximum system clock frequency is 32 MHz, the maximum

frequency of the X1 oscillator is 20 MHz.

(Cautions and Remark are given on the next page.)
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7. The XT1 oscillator is a circuit with low amplification in order to achieve low-

power consumption. Note the following points when designing the circuit.

e Pins and circuit boards include parasitic capacitance. Therefore, perform
oscillation evaluation using a circuit board to be actually used and confirm
that there are no problems.

e Make the wiring between the XT1 and XT2 pins and the resonators as short as
possible, and minimize the parasitic capacitance and wiring resistance. Note
this particularly when the ultra-low power consumption oscillation (AMPHS1,
AMPHSO0 = 1, 0) is selected.

e Configure the circuit of the circuit board, using material with little wiring
resistance.

e Place a ground pattern that has the same potential as Vss as much as possible
near the XT1 oscillator.

e Be sure that the signal lines between the XT1 and XT2 pins, and the resonators
do not cross with the other signal lines. Do not route the wiring near a signal
line through which a high fluctuating current flows.

e The impedance between the XT1 and XT2 pins may drop and oscillation may
be disturbed due to moisture absorption of the circuit board in a high-humidity
environment or dew condensation on the board. When using the circuit board
in such an environment, take measures to damp-proof the circuit board, such
as by coating.

e When coating the circuit board, use material that does not cause capacitance
or leakage between the XT1 and XT2 pins.

Remark fx: X1 clock frequency
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(2) System clock control register (CKC)

This register is used to sel

ect a CPU/peripheral hardware clock and a main system clock.

The CKC register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to O0H.

Figure 5-4. Format of System Clock Control Register (CKC)

Address: FFFA4H Afte

rreset: 00H R/W"e?

Symbol <7> <6> <5> <4> 3 2 1
CKC CLS CSS MCS MCMO 0 0 0
CLS Status of CPU/peripheral hardware clock (fcik)
0 Main system clock (fvain)
1 Subsystem clock (fsus)
CSS Selection of CPU/peripheral hardware clock (fcik)
0 Main system clock (fuain)
1 Subsystem clock (fsus)
MCS Status of Main system clock (fmain)
0 High-speed on-chip oscillator clock (fi+)
1 High-speed system clock (fux)
MCMO Main system clock (fwan) operation control
0 Selects the high-speed on-chip oscillator clock (fiH) as the main system clock (fvain)
1 Selects the high-speed system clock (fux) as the main system clock (fmain)

Notes 1. Bits 7 and 5 are read-only.
2. Changing the value of the MCMO bit is prohibited while the CSS bit is set to 1.

Remark fiH:
fmx:

High-speed on-chip oscillator clock frequency
High-speed system clock frequency

fmain: Main system clock frequency

fsus:

Cautions 1.
2.

Subsystem clock frequency

Be sure to set bits 3to 0 of CKC to 0.

The clock set by the CSS bit is supplied to the CPU and peripheral hardware. If the
CPU clock is changed, therefore, the clock supplied to peripheral hardware (except
the real-time clock, interval timer, clock output/buzzer output, and watchdog timer) is
also changed at the same time. Consequently, stop each peripheral function when

changing the CPU/peripheral hardware clock.

If the subsystem clock is used as the peripheral hardware clock, the operations of
the A/D converter and IICA are not guaranteed. For the operating characteristics of
the peripheral hardware, refer to the chapters describing the various peripheral
hardware as well as CHAPTER 32 ELECTRICAL SPECIFICATIONS (J GRADE
PRODUCT) and CHAPTER 33 ELECTRICAL SPECIFICATIONS (L GRADE PRODUCT).
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(3) Clock operation status control register (CSC)

This register is used to control the operations of the high-speed system clock, high-speed on-chip oscillator clock, and

subsystem clock (except the low-speed on-chip oscillator clock).
The CSC register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to COH.

Figure 5-5. Format of Clock Operation Status Control Register (CSC)

Address: FFFA1H  After reset: COH R/W

Symbol <7> <6> 5 4 3 2 1 <0>
csc | mstop | xTsTtop 0 0 0 o | o [Hostop
MSTOP High-speed system clock operation control
X1 oscillation mode External clock input mode Input port mode
0 X1 oscillator operating External clock from EXCLK Input port
pin is valid
1 X1 oscillator stopped External clock from EXCLK
pin is invalid
XTSTOP Subsystem clock operation control
XT1 oscillation mode Input port mode
0 XT1 oscillator operating Input port
1 XT1 oscillator stopped
HIOSTOP High-speed on-chip oscillator clock operation control
0 High-speed on-chip oscillator operating
1 High-speed on-chip oscillator stopped

Cautions 1. After reset release, set the clock operation mode control register (CMC) before

setting the CSC register.

2. Set the oscillation stabilization time select register (OSTS) before setting the MSTOP
bit to O after releasing reset. Note that if the OSTS register is being used with its

default settings, the OSTS register is not required to be set here.

3. To start X1 oscillation as set by the MSTOP bit, check the oscillation stabilization
time of the X1 clock by using the oscillation stabilization time counter status register

(OSTC).

4. When starting XT1 oscillation by setting the XSTOP bit to 0, wait for oscillation of the

subsystem clock to stabilize by setting a wait time using software.

5. Do not stop the clock selected for the CPU peripheral hardware clock (fcik) with the

CSC register.

6. The setting of the flags of the register to stop clock oscillation (invalidate the external
clock input) and the condition before clock oscillation is to be stopped are as Table

5-2.
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Table 5-2. Condition Before Stopping Clock Oscillation and Flag Setting

Condition Before Stopping Clock

Setting of CSC

oscillator clock

other than the high-speed on-chip oscillator clock.
(CLS=0and MCS=1,0orCLS =1)

Clock
¢ (Invalidating External Clock Input) Register Flags

X1 clock CPU and peripheral hardware clocks operate with a clock MSTOP =1

External main system other than the high-speed system clock.

clock (CLS=0and MCS =0,0r CLS = 1)

XT1 clock CPU and peripheral hardware clocks operate with a clock XTSTOP =1
other than the subsystem clock.
(CLS =0)

High-speed on-chip | CPU and peripheral hardware clocks operate with a clock HIOSTOP =1

(4) Oscillation stabilization time counter status register (OSTC)

This is the register that indicates the count status of the X1 clock oscillation stabilization time counter.

The X1 clock oscillation stabilization time can be checked in the following case,

o |f the X1 clock starts oscillation while the high-speed on-chip oscillator clock or subsystem clock is being used as

the CPU clock.

o |f the STOP mode is entered and then released while the high-speed on-chip oscillator clock is being used as the
CPU clock with the X1 clock oscillating.

The OSTC register can be read by a 1-bit or 8-bit memory manipulation instruction.

When reset signal is generated, the STOP instruction and MSTOP (bit 7 of clock operation status control register
(CSC)) = 1 clear the OSTC register to 00H.

Remark The oscillation stabilization time counter starts counting in the following cases.
¢ When oscillation of the X1 clock starts (EXCLK, OSCSEL =0, 1 - MSTOP = 0)
e When the STOP mode is released
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Address: FFFA2H Afterreset: 0O0H R

Symbol
OSTC

Figure 5-6. Format of Oscillation Stabilization Time Counter Status Register (OSTC)

7 6 5 4 3 2 1 0
MOST | MOST | MOST | MOST | MOST | MOST | MOST | MOST
8 9 10 11 13 15 17 18
MOST | MOST | MOST | MOST | MOST | MOST | MOST | MOST Oscillation stabilization time status
8 9 10 11 13 15 17 18 f = 10 MHz | fx = 20 MHz
0 0 0 0 0 0 0 0 2%/fx max. | 25.6 us max. | 12.8 us max.
1 0 0 0 0 0 0 0 |2%xmin. |25.6 us min. | 12.8 us min.
1 1 0 0 0 0 0 0 2%fx min. |51.2 us min. |25.6 us min.
1 1 1 0 0 0 0 0 |2"%xmin. | 102.4 xs min.| 51.2 s min.
1 1 1 1 0 0 0 0 |2"/fx min. | 204.8 s min.| 102.4 xs min.
1 1 1 1 1 0 0 0 |2 min. | 819.2 us min.| 409.6 us min.
1 1 1 1 1 1 0 0 2"%/fx min. | 3.27 ms min. | 1.64 ms min.
1 1 1 1 1 1 1 0 |2/ min. | 13.11 ms min.| 6.55 ms min.
1 1 1 1 1 1 1 1 | 2" min. | 26.21 ms min.| 13.11 ms min.

Cautions 1. After the above time has elapsed, the bits are set to 1 in order from the MOSTS8 bit

and remain 1.
The oscillation stabilization time counter counts up to the oscillation stabilization

time set by the oscillation stabilization time select register (OSTS).

In the following cases, set the oscillation stabilization time of the OSTS register to

the value greater than the count value which is to be checked by the OSTC register.

o If the X1 clock starts oscillation while the high-speed on-chip oscillator clock or

subsystem clock is being used as the CPU clock.
e If the STOP mode is entered and then released while the high-speed on-chip

oscillator clock is being used as the CPU clock with the X1 clock oscillating.

(Note, therefore, that only the status up to the oscillation stabilization time set by

the OSTS register is set to the OSTC register after the STOP mode is released.)

The X1 clock oscillation stabilization wait time does not include the time until clock

oscillation starts (“a” below).

STOP mode release

X1 pin voltage

waveform

Remark fx: X1 clock oscillation frequency
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(5) Oscillation stabilization time select register (OSTS)
This register is used to select the X1 clock oscillation stabilization wait time when the STOP mode is released.
When the X1 clock is selected as the CPU clock, the operation automatically waits for the time set using the OSTS
register after the STOP mode is released.
When the high-speed on-chip oscillator clock is selected as the CPU clock, confirm with the oscillation stabilization
time counter status register (OSTC) that the desired oscillation stabilization time has elapsed after the STOP mode is
released. The oscillation stabilization time can be checked up to the time set using the OSTC register.
The OSTS register can be set by an 8-bit memory manipulation instruction.
Reset signal generation sets the OSTS register to 07H.
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Figure 5-7. Format of Oscillation Stabilization Time Select Register (OSTS)

Address: FFFA3H After reset: 07H R/W

Symbol 7 6 5 4 3 2 1 0
0STS 0 0 0 0 0 0STS2 | 0STs1 | OSTSO
OSTS2 OSTST OSTSO Oscillation stabilization time selection
fx = 10 MHz fx = 20 MHz

0 0 0 2%/fx 25.6 us Setting prohibited

0 0 1 2%fx 51.2 us 25.6 us

0 1 0 2"%x 102.4 us 51.2 us

0 1 1 2"fix 204.8 us 102.4 s

1 0 0 2"3x 819.2 s 409.6 s

1 0 1 2%« 3.27ms 1.64 ms

1 1 0 2" fx 13.11 ms 6.55 ms

1 1 1 2"8x 26.21 ms 13.11 ms

Cautions 1. To set the STOP mode when the X1 clock is used as the CPU clock, set the OSTS

register before executing the STOP instruction.

2. Change the setting of the OSTS register before setting the MSTOP bit of the clock
operation status control register (CSC) to 0.

3. Do not change the value of the OSTS register during the X1 clock oscillation
stabilization time.

4. The oscillation stabilization time counter counts up to the oscillation stabilization
time set by the OSTS register.
In the following cases, set the oscillation stabilization time of the OSTS register to
the value greater than the count value which is to be checked by the OSTC register
after the oscillation starts.

o If the X1 clock starts oscillation while the high-speed on-chip oscillator clock or
subsystem clock is being used as the CPU clock.

o If the STOP mode is entered and then released while the high-speed on-chip
oscillator clock is being used as the CPU clock with the X1 clock oscillating. (Note,
therefore, that only the status up to the oscillation stabilization time set by the
OSTS register is set to the OSTC register after the STOP mode is released.)

5. The X1 clock oscillation stabilization wait time does not include the time until clock
oscillation starts (“a” below).

STOP mode release

X1 pinvoltage l
waveform

Remark fx: X1 clock oscillation frequency
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(6) Peripheral enable registers 0, 1 (PERO, PER1)
These registers are used to enable or disable supplying the clock to the peripheral hardware. Clock supply to the
hardware that is not used is also stopped so as to decrease the power consumption and noise.
To use the peripheral functions below, which are controlled by this register, set (1) the bit corresponding to each
function before specifying the initial settings of the peripheral functions.
e Real-time clock, interval timer
e LIN-UART1
e LIN-UARTO
e  Serial array unit 1
e  Serial array unit 0
e Timer array unit 2
e Timer array unit 1
e Timer array unit 0
e A/D converter
e Sound generator
e  Stepper motor controller/driver
<R> e LCD bus controller (128-pin products only)

The PERO and PER1 registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H.

Figure 5-8. Format of Peripheral Enable Registers 0, 1 (PERO, PER1) (1/3)

Address: FOOFOH After reset: 00H R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>

PERO RTCEN LINTEN LINOEN SAU1EN SAUOEN TAUZEN TAU1EN TAUOEN

Address: FOOF1H  After reset: 00H R/W: Bits 0 to 3 and 6 (Read Only)

Symbol <7> <6> <5> <4> <3> 2 1 0
<R> PER1 ADCEN 0 MTRCEN SGEN LBEN 0 0 0
RTCEN Control of real-time clock (RTC) and interval timer input clock supply
0 Stops input clock supply.

o SFR used by the real-time clock (RTC) and interval timer cannot be written.
e The real-time clock (RTC) and interval timer are in the reset status.

1 Enables input clock supply.
o SFR used by the real-time clock (RTC) and interval timer can be read and written.

LIN1EN Control of serial interface LIN-UART1 input clock supply

0 Stops input clock supply.
e SFR used by LIN-UART1 cannot be written.
o LIN-UART1 is in the reset status.

1 Supplies input clock.
e SFR used by LIN-UART1 can be read and written.
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Figure 5-8. Format of Peripheral Enable Registers 0, 1 (PERO, PER1) (2/3)

Address: FOOFOH After reset: 00OH R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>

PERO RTCEN LINTEN LINOEN SAU1EN SAUOEN TAUZEN TAU1EN TAUOEN

Address: FOOF1H  After reset: 00H R/W: Bits 0 to 3 and 6 (Read Only)

Symbol <7> <6> <5> <4> <3> 2 1 0
<R> PER1 ADCEN 0 MTRCEN SGEN LBEN 0 0 0
LINOEN Control of LIN-UARTO converter input clock supply
0 Stops input clock supply.

e SFR used by LIN-UARTO cannot be written.
e LIN-UARTO is in the reset status.

1 Supplies input clock.
e SFR used by LIN-UARTO can be read and written.

SAU1EN Control of serial array unit 1 input clock supply

0 Stops input clock supply.
o SFR used by the serial array unit 1 cannot be written.
e The serial array unit 1 is in the reset status.

1 Enables input clock supply.
e SFR used by the serial array unit 1 can be read and written.

SAUOEN Control of serial array unit 0 input clock supply

0 Stops input clock supply.
o SFR used by the serial array unit 0 cannot be written.
e The serial array unit O is in the reset status.

1 Enables input clock supply.
o SFR used by the serial array unit 0 can be read and written.

TAU2EN Control of serial array unit 2 input clock supply

0 Stops input clock supply.
o SFR used by timer array unit 2 cannot be written.
e Timer array unit 2 is in the reset status.

1 Enables input clock supply.
e SFR used by timer array unit 2 can be read and written.

TAU1EN Control of timer array unit 1 input clock supply

0 Stops input clock supply.
e SFR used by timer array unit 1 cannot be written.
e Timer array unit 1 is in the reset status.

1 Enables input clock supply.
e SFR used by timer array unit 1 can be read and written.
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Figure 5-8. Format of Peripheral Enable Registers 0, 1 (PERO, PER1) (3/3)

Address: FOOFOH  After reset: 00H R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>

PERO RTCEN LINTEN LINOEN SAU1EN SAUOEN TAUZEN TAU1EN TAUOEN

Address: FOOF1H  After reset: 00H R/W (Note: Bits 0 to 3 and 6 are Read Only)

Symbol <7> <6> <5> <4> <3> 2 1 0
<R> PER1 ADCEN 0 MTRCEN SGEN LBEN 0 0 0
TAUOEN Control of timer array unit O input clock supply
0 Stops input clock supply.

o SFR used by timer array unit 0 cannot be written.
e Timer array unit O is in the reset status.

1 Enables input clock supply.
e SFR used by timer array unit O can be read and written.

ADCEN Control of A/D converter clock supply

0 Stops input clock supply.
o SFR used by the A/D converter cannot be written.
e The A/D converter is in the reset status.

1 Supplies input clock.

e SFR used by the A/D converter can be read and written.

MTRCEN Control of stepper motor controller/driver clock supply

0 Stops input clock supply.
e SFR used by the stepper motor controller/driver cannot be written.
* The stepper motor controller/driver is in the reset status.

1 Supplies input clock.

e SFR used by stepper motor controller/driver can be read and written.

SGEN Control of sound generator clock supply

0 Stops input clock supply.
e SFR used by the sound generator cannot be written.
e The sound generator is in the reset status.

1 Supplies input clock.

e SFR used by sound generator can be read and written.

<R> LBEN Control of LCD bus controller clock supply

0 Stops input clock supply.
e SFR used by the LCD bus controller cannot be written.
e The LCD bus controller is in the reset status.

1 Supplies input clock.

e SFR used by LCD bus controller can be read and written.
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(7) Operation speed mode control register (OSMC)
This register is used to reduce power consumption by stopping unnecessary clock functions.
If the RTCLPC bit is set to 1, power consumption can be reduced, because clock supply to the peripheral functions,
except the real-time clock and interval timer, is stopped in STOP mode or HALT mode while subsystem clock is
selected as CPU clock. Set bit 7 (RTCEN) of peripheral enable registers 0 (PERO) to 1 before this setting.
In addition, the OSMC register can be used to select the operation clock of the real-time clock and interval timer.
The OSMC register can be set by an 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 5-9. Format of Operation Speed Mode Control Register (OSMC)

Address: FOOF3H After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
OosMC RTCLPC 0 0 WUTMMCKO 0 0 0 0
RTCLPC Setting in STOP mode or HALT mode while subsystem clock is selected as CPU clock
0 Enables supply of subsystem clock to peripheral functions
(See Table 22-1 for peripheral functions whose operations are enabled.)
1 Stops supply of subsystem clock to peripheral functions other than real-time clock and
interval timer.
WUTMMCKO Selection of operation clock for real-time clock and interval timer.
0 Other than fi.
1 Low-speed on-chip oscillator clock (fiL)
<R>
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(8) High-speed on-chip oscillator trimming register (HIOTRM)

This register is used to adjust the accuracy of the high-speed on-chip oscillator.

With self-measurement of the high-speed on-chip oscillator frequency via a timer using high-accuracy external clock
input (timer array unit), and so on, the accuracy can be adjusted.

The HIOTRM register can be set by an 8-bit memory manipulation instruction.

Reset signal generation clears this register to default value (undefined).

Cautions 1. The frequency will vary if the temperature and VDD pin voltage change after accuracy adjustment.
When the temperature and VDD voltage change, accuracy adjustment must be executed regularly
or before the frequency accuracy is required.

2. The optimized value is set by each chip, therefore keep this value unchanged.

Figure 5-10. Format of High-speed on-chip oscillator Trimming Register (HIOTRM)

Address: FOOAOH  After reset: undefined R/W

Symbol 7 6 5 4 3 2 1 0
HIOTRM 0 0 HIOTRM5 | HIOTRM4 | HIOTRM3 | HIOTRM2 | HIOTRM1 | HIOTRMO
HIOTRM5 | HIOTRM4 | HIOTRM3 | HIOTRM2 | HIOTRM1 | HIOTRMo | Hign-speed on-chip
oscillator
0 0 0 0 0 0 Minimum speed
0 0 0 0 0 1 4
0 0 0 0 1 0
0 0 0 0 1 1
0 0 0 1 0 0
.
.
.
1 1 1 1 1 0 Il
1 1 1 1 1 1 Maximum speed
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(9) PLL control register (PLLCTL)

Figure 5-11. Format of PLL Control Register (PLLCTL)

Address: FO129H  After reset: 00H R/W (Note: Bits 1, 3 and 5 are Read Only)

Symbol 7 6 5 4 3 2 1 0
PLLCTL LCKSEL1 | LCKSELO 0 PLLDIVO 0 SELPLL 0 PLLON
LCKSEL1 | LCKSELO Lockup wait counter setting value Note

0 0 27/ fuan Should be selected 40 ps or more
0 1 2%/ fuan (recommended selection of 4 MHz | (PLL lock time target is 40 ps)
input)
1 0 2%/ fuan (recommended selection of 8 MHz
input)
1 1 Setting prohibited
PLLDIVO PLL output clock (frio) division selection
0 When fuan = 4 MHz
1 When fuan = 8 MHz
SELPLL Clock mode selection
0 Clock through mode (fwan)
1 PLL Clock select mode (fru)
PLLON PLL operation control
0 Stop PLL
1 Operates PLL (A lockup wait time is required after the PLL starts operating, so that the
frequency stabilizes.)

Note SELPLL setting is only possible when PLLON =1 and LOCK = 1.
SELPLL is cleared when either PLLON or LOCK is “0”.
When PLLON = 1, changing of PLLDIVO is prohibited.
When PLLON = 1, changing of fMAIN is prohibited.

Table 5-3. PLL Input/Output Clock Control

Option byte PLL control register User input SELPLLS =1 PLL
(PLLCTL) frequency frequency selection
OPTPLL PLLDIVO Multiplication Generate frequency
ratio(nr/pr)
0 0 4 MHz 32 MHz 8 32 MHz
1 0 4 MHz 24 MHz 6 24 MHz
0 1 8 MHz 32 MHz 4 32 MHz
1 1 8 MHz 24 MHz 3 24 MHz

Setting value of PLLDIVO must be related with input frequency. See above table.
The PLL multiplication number (x12 or x16) is set by using bit 5 (OPTPLL) of the option byte (000C2H). See CHAPTER 28
OPTION BYTE for details.
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(10) PLL status register (PLLSTS)

Figure 5-12. Format of PLL Status Register (PLLSTS)

Address: FO128H  After reset: 00OH R

Symbol 7 6 5 4 3 2 1 0
PLLSTS LOCK 0 0 0 SELPLLS 0 0 0
LOCK""*® PLL lock state
0 Unlocked state
1 Locked state
Note This is set (1) when the lockup wait counter overflows.
SELPLLS State of the clock mode
0 Clock through mode (fwan)
1 PLL clock select mode (feu.)

(11) FMP clock selection division register (MDIV)

Figure 5-13. Format of FMP Clock Selection Division Register (MDIV)

Address: FOOF8H  After reset: 00H R/wWN'*!

Symbol 7 6 5 4 3 2 1 0
MDIV 0 0 0 0 0 MDIV2 MDIV1 MDIVO
MDIV2 MDIV1 MDIVO Division of PLL clock (fwr)
0 0 0 fup (default)
0 0 1 fmp/2
0 1 0 fup/2°
0 1 1 fup/2®
1 0 0 fup/2*
1 0 1 fup/2° N 2
Other than the above Setting prohibited
Notes 1. Bits 7 to 3 must be set to 0.
2. Setting prohibited if fr.. < 4 MHz.
RO1UHO0317EJ0110 Rev. 1.10 RENESAS 332

Mar 23, 2015



RL78/D1A CHAPTER 5 CLOCK GENERATOR

(12) Peripheral Clock select register (PCKSEL)

Figure 5-14. Format of Peripheral Clock select register (PCKSEL)

Address: FOOF2H  After reset: 00H @R/W (Note: Bits 1,2 and 7 are Read Only)

Symbol <7> <6> <5> <4> <3> <2> <1> <0>
PCKSEL 0 CAN CAN CAN CAN 0 0 SGCLK
MCKE1 MCK1 MCKEOQ MCKO SEL
CANMCKE1 Supply/stop control of clock (bus & operation) of aFCAN unit1
0 Stops supplying clock (bus & operation) of aFCAN unit1
1 Supplies clock (bus & operation) of aFCAN unit1
CANMCK1 Input clock (operation) supply selection of aFCAN unit1
0 fua is supplied
1 fue is supplied
CANMCKEO Supplies/stops control of clock (bus & operation) of aFCAN unit0
0 Stops supplying clock (bus & operation) of aFCAN unit0
1 Supplies clock (bus & operation) of aFCAN unit0
CANMCKO Input clock (operation) supply selection of aFCAN unitO0
0 fuan is supplied
1 fue is supplied
SGCLKSEL Clock (operation) source supply selection of Sound Generator
0 fok is supplied
1 fok/2 is supplied
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5.4 Clock monitor (CLM)

The clock monitor uses the low-speed on-chip oscillator to sample the main system clock (fuan) and PLL clock(few). If
oscillation of the main system clock stops, a reset request signal (RESFCLM) is generated. If the PLL clock stops, an
interrupt request signal (INTCLM) is generated. Up to 4 clocks of fi. is necessary to detect stop of Main OSC/PLL. After
detection, reset/interrupt request will immediately occurs.

When CLM macro monitors PLL clock (frl) and PLL clock stops, clock through is selected (original clock to PLL
input), but the FF/flag of SELPLL/SELPLLS itself is not cleared, so it is necessary to reset chip before select PLL clock

again.

Table 5-4. Clock Monitor Operation Conditions

Condition Optionbyte Clock monitor operation
fou=fsus - Stop
fCLK=fMP/2N fiL Stop - StOp

fu Operation | STOP mode - Stop
During oscillation stabilization after - Stop
MCMO setting
Other than the above CLKMB=1 Stop
CLKMB=0 Operation

As described in above table, f. must be operated to activate CLM.
fi operation is controled by the combination of below factor.

- WDSTBYON option byte

- WDTON option byte

- WUTMMCKO bit

- Chip status (RUN/HALT/STOP/SNOOZE)

Please refer to the description of “Clock tree” for detail.
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5.5 System Clock Oscillator

5.5.1 X1 oscillator

The X1 oscillator oscillates with a crystal resonator or ceramic resonator (1 to 20 MHz) connected to the X1 and X2
pins.

An external clock can also be input. In this case, input the clock signal to the EXCLK pin.

To use the X1 oscillator, set bits 7 and 6 (EXCLK, OSCSEL) of the clock operation mode control register (CMC) as
follows.

e Crystal or ceramic oscillation: EXCLK, OSCSEL =0, 1

e External clock input: EXCLK, OSCSEL =1, 1

When the X1 oscillator is not used, set the input port mode (EXCLK, OSCSEL = 0, 0).

When the pins are not used as input port pins, either, see Chapter 2.3 Pin 1/0 Circuits and Recommended
Connection of Unused Pins.

Figure 5-16 shows an example of the external circuit of the X1 oscillator.

Figure 5-15. Example of External Circuit of X1 Oscillator

(a) Crystal or ceramic oscillation (b) External clock

| Vss
E — I? X1
| T X2

Crystal resonator
or
ceramic resonator

External clock ———— | EXCLK

Cautions are listed on the next page.

5.5.2 XT1 oscillator

The XT1 oscillator oscillates with a crystal resonator (standard: 32.768 kHz) connected to the XT1 and XT2 pins.

To use the XT1 oscillator, set bit 4 (OSCSELS) of the clock operation mode control register (CMC) to 1.

o Crystal or ceramic oscillation: OSCSELS = 1

When the XT1 oscillator is not used, set the input port mode (OSCSELS = 0).

When the pins are not used as input port pins, either, see Chapter 2.3 Pin 1/0 Circuits and Recommended
Connection of Unused Pins.

Figure 5-17 shows an example of the external circuit of the XT1 oscillator.
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Caution 1.

Figure 5-16. Example of External Circuit of XT1 Oscillator

(a) Crystal or ceramic oscillation

Vss

I I
! 32.768

I I D kHz
7J7 54| |L/\/\/\ﬁ XT2

When using the X1 oscillator and XT1 oscillator, wire as follows in the area enclosed by the

broken lines in the Figures 5-16 and 5-17 to avoid an adverse effect from wiring capacitance.

Keep the wiring length as short as possible.

Do not cross the wiring with the other signal lines. Do not route the wiring near a signal line
through which a high fluctuating current flows.

Always make the ground point of the oscillator capacitor the same potential as Vss. Do not
ground the capacitor to a ground pattern through which a high current flows.

Do not fetch signals from the oscillator.

The XT1 oscillator is a circuit with low amplification in order to achieve low-power consumption.

Note the following points when designing the circuit.

Pins and circuit boards include parasitic capacitance. Therefore, perform oscillation evaluation
using a circuit board to be actually used and confirm that there are no problems.

Make the wiring between the XT1 and XT2 pins and the resonators as short as possible, and
minimize the parasitic capacitance and wiring resistance. Note this particularly when the ultra-
low power consumption oscillation (AMPHS1, AMPHSO = 1, 0) is selected.

Configure the circuit of the circuit board, using material with little wiring resistance.

Place a ground pattern that has the same potential as Vss as much as possible near the XT1
oscillator.

Be sure that the signal lines between the XT1 and XT2 pins, and the resonators do not cross
with the other signal lines. Do not route the wiring near a signal line through which a high
fluctuating current flows.

The impedance between the XT1 and XT2 pins may drop and oscillation may be disturbed due
to moisture absorption of the circuit board in a high-humidity environment or dew
condensation on the board. When using the circuit board in such an environment, take
measures to damp-proof the circuit board, such as by coating.

When coating the circuit board, use material that does not cause capacitance or leakage
between the XT1 and XT2 pins.
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Figure 5-17 shows examples of incorrect resonator connection.

Figure 5-17. Examples of Incorrect Resonator Connection (1/2)

(a) Too long wiring (b) Crossed signal line
PORT |——
Vss X1 X2 Vss X1 X2
NG
NG
7 "
) )
((
77 77r
(c) The X1 and X2 signal line wires cross. (d) A power supply/GND pattern exists

under the X1 and X2 wires.

Vss X1 X2

Vss X1 X2

Note

Power supply/GND pattern

Note Do not place a power supply/GND pattern under the wiring section (section indicated by a broken line in the
figure) of the X1 and X2 pins and the resonators in a multi-layer board or double-sided board.
Do not configure a layout that will cause capacitance elements and affect the oscillation characteristics.

Remark When using the subsystem clock, replace X1 and X2 with XT1 and XT2, respectively. Also, insert resistors
in series on the XT2 side.
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Figure 5-17. Examples of Incorrect Resonator Connection (2/2)

(e) Wiring near high alternating current (f) Current flowing through ground line of oscillator
(potential at points A, B, and C fluctuates)

Vo

Pmn

Vs X2

P I:l Ii r— Vs X2
L —_

W PDP
e

S
A . B TC
High current
7 alE

High current

(g) Signals are fetched

Vs X2

Vo
TN

[

Caution When X2 and XT1 are wired in parallel, the crosstalk noise of X2 may increase with XT1, resulting in
malfunctioning.

Remark When using the subsystem clock, replace X1 and X2 with XT1 and XT2, respectively. Also, insert resistors
in series on the XT2 side.
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5.5.3 High-speed on-chip oscillator

The high-speed on-chip oscillator is incorporated in the RL78/D1A. The frequency can be selected from among 32, 24,
16, 12, 8, 4, or 1 MHz by using the option byte (000C2H). Oscillation can be controlled by bit 0 (HIOSTOP) of the clock
operation status control register (CSC). The high-speed on-chip oscillator automatically starts oscillating after reset
release.

5.5.4 Low-speed on-chip oscillator

The low-speed on-chip oscillator is incorporated in the RL78/D1A.

The low-speed on-chip oscillator clock is used only as the watchdog timer, real-time clock, and interval timer clock. The
low-speed on-chip oscillator clock cannot be used as the CPU clock.

This clock operates when bit 4 (WDTON) of the option byte (000COH), bit 4 (WUTMMCKO) of the operation speed
mode control register (OSMC), or both are set to 1.

Unless the watchdog timer is stopped and WUTMMCKO is a value other than zero, oscillation of the low-speed on-chip
oscillator continues. While the watchdog timer operates, the low-speed on-chip oscillator clock does not stop even if the
program freezes.
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5.6 Clock Generator Operation

The clock generator generates the following clocks and controls the operation modes of the CPU, such as standby
mode (see Figure 5-1).

e Main system clock fwaN
- High-speed system clock fwux
X1 clock fx
External main system clock fex
- High-speed on-chip oscillator clock fiH
e Subsystem clock fsus
- XT1 clock fxr
e Low-speed on-chip oscillator clock fiL
o CPU/peripheral hardware clock fcik

The CPU starts operation when the high-speed on-chip oscillator starts outputting after a reset release in the RL78/D1A.
When the power supply voltage is turned on, the clock generator operation is shown in Figure 5-19.
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Internal reset signal

CPU clock

Figure 5-18. Clock Generator Operation When Power Supply Voltage Is Turned On

Power supply

voltage (Vo) 151V

oV

<1>:

. Switched by software
Reset processing
1<3> <5> <5>
/

Intemal high- X High-speed >< Subsystem
AN speed oscillation clock g system clock clock

Internal high-speed ;
oscillation clock (fiH) :

High-speed

system clock (fiwx) <4>
(when X1 oscillation !

selected) :
+ X1 clock

‘
‘
oscillation stabilization timeN°'® 2

Subsystem clock (fsus) Starting X1 oscillation ~ <4> [
(when XT1 oscillation is specified by software.
selected)

<1>

<2>

<3>

<4>

<5>

4
Starting XT1 oscillation
is specified by software.

When the power is turned on, an internal reset signal is generated by the power-on-reset (POR) circuit.

When the power supply voltage exceeds 1.51 V (TYP.), the reset is released and the high-speed on-chip
oscillator automatically starts oscillation.

The CPU starts operation on the high-speed on-chip oscillator clock after a reset processing such as waiting for
the voltage of the power supply or regulator to stabilize has been performed after reset release.

Set the start of oscillation of the X1 or XT1 clock via software (see 5.7.2 Example of setting X1 oscillation
clock and 5.7.3 Example of setting XT1 oscillation clock).

When switching the CPU clock to the X1 or XT1 clock, wait for the clock oscillation to stabilize, and then set
switching via software (see 5.7.2 Example of setting X1 oscillation clock and 5.7.3 Example of setting XT1
oscillation clock).

Notes 1. The internal reset processing time includes the oscillation accuracy stabilization time of the high-speed on-

chip oscillator clock.

2. When releasing a reset, confirm the oscillation stabilization time for the X1 clock using the oscillation
stabilization time counter status register (OSTC).

3. Reset processing time: 497 to 720 ps (When LVD is used)

<R>
Caution It is not necessary to wait for the oscillation stabilization time when an external clock input from the
EXCLK pin is used.
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5.7 Controlling Clock

5.7.1 Example of controlling high-speed on-chip oscillator

After a reset release, the CPU/peripheral hardware clock (fcik) always starts operating with the high-speed on-chip
oscillator clock. The frequency of the high-speed on-chip oscillator can be selected from 32, 24, 16, 8, and 4 MHz by
using FRQSELO to FRQSEL3 of the option byte (000C2H).

[Option byte setting]
Address: 000C2H

Option 7 6 5 4 3 2 1 0
byte CMODE1 | CMODEO FRQSEL3 | FRQSEL2 | FRQSEL1 | FRQSELO
(000C2H) 1 1 1 0 0/1 0/1 0/1 0/1
FRQSEL3 | FRQSEL2 | FRQSEL1 | FRQSELO Frequency of the high-speed on-chip oscillator
1 0 0 0 32 MHz
0 0 0 0 24 MHz
1 0 0 1 16 MHz
1 0 1 0 8 MHz
1 0 1 1 4 MHz
Other than the above Setting prohibited
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5.7.2 Example of controlling X1 oscillation clock
After a reset release, the CPU/peripheral hardware clock (fcLk) always starts operating with the high-speed on-chip
oscillator clock. To subsequently change the clock to the X1 oscillation clock, set the oscillator and start oscillation by
using the oscillation stabilization time select register (OSTS) and clock operation mode control register (CMC) and clock
operation status control register (CSC) and wait for oscillation to stabilize by using the oscillation stabilization time
counter status register (OSTC). After the oscillation stabilizes, set the X1 oscillation clock to fcLk by using the system

clock control reg

ister (CKC).

[Register settings] Set the register in the order of <1> to <5> below.

<1> Set (1) the OSCSEL bit of the CMC register, except for the cases where fx > 10MHz, in such cases set (1) the

AMPH bit, to operate the X1 oscillator.

7 6 5 4 3 2 1 0
oMC EXCLK OSCSEL OSCSELS AMPHS1 AMPHSO AMPH
0 1 0 0 0 0 0 1

<2> Using the OSTS register, select the oscillation stabilization time of the X1 oscillator at releasing of the STOP mode.

AMPH bit: Set this bit to 0 if the X1 oscillation clock is 10 MHz or less.

Example: Setting values when a wait of at least 102.4 i s is set based on a 10 MHz resonator.

7 6 5 4 3 2 1 0
OSTS2 OSTSH1 OSTS0

OSTS

0 0 0 0 0 0 1 0

<3> Clear (0) the MSTOP bit of the CSC register to start oscillating the X1 oscillator.
7 6 5 4 3 2 1 0
MSTOP XTSTOP HIOSTOP

CSsC

0 1 0 0 0 0 0 0

<4> Use the OSTC register to wait for oscillation of the X1 oscillator to stabilize.

Example: Wait until the bits reach the following values when a wait of at least 102.4 us is set based on a 10 MHz

resonator.
7 6 5 4 3 2 1 0
MOSTS8 MOST9 MOST10 MOST11 MOST13 MOST15 MOST17 MOST18
osTC 1 1 1 0 0 0 0 0

<5> Use the MCMO bit of the CKC register to specify the X1 oscillation clock as the CPU/peripheral hardware clock.

7 6 5 4 3 2 1 0
CLS CSSs MCS MCMO
CKC
0 0 0 1 0 0 0 0
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5.7.3 Example of controlling XT1 oscillation clock
After a reset release, the CPU/peripheral hardware clock (fcLk) always starts operating with the high-speed on-chip

oscillator clock. To subsequently change the clock to the XT1 oscillation clock, set the oscillator and start oscillation by

using the operation speed mode control register (OSMC), clock operation mode control register (CMC), and clock
operation status control register (CSC), set the XT1 oscillation clock to fcik by using the system clock control register
(CKC).

[Register settings] Set the register in the order of <1> to <5> below.

<1> To run only the real-time clock and interval timer on the subsystem clock (ultra-low current consumption) when in

the STOP mode or sub-HALT mode, set the RTCLPC bit to 1.

7 6 5 4 3 2 1 0
RTCLPC WUTMMCKO
OosMC
01 0 0 0 0 0 0 0

<2> Set (1) the OSCSELS bit of the CMC register to operate the XT1 oscillator.

7 6 5 4 3 2 1 0
oMC EXCLK OSCSEL OSCSELS AMPHS1 AMPHSO AMPH
0 0 0 1 0 01 01 0

AMPHSO0 and AMPHS1 bits: These bits are used to specify the oscillation mode of the XT1 oscillator.

<3> Clear (0) the XTSTOP bit of the CSC register to start oscillating the XT1 oscillator.

7 6 5 4 3 2 1 0
MSTOP XTSTOP HIOSTOP
CsC
1 0 0 0 0 0 0 0

<4> Use the timer function or another function to wait for oscillation of the subsystem clock to stabilize by using

software.

<5> Use the CSS bit of the CKC register to specify the XT1 oscillation clock as the CPU/peripheral hardware clock.

7 6 5 4 3 2 1 0
CLS CSS MCS MCMO
CKC
0 1 0 0 0 0 0 0
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5.7.4 Example of controlling Peripheral clock

In this product, the unnecessary macro clock is stopped in the root for low power consumption and noise attenuation.
The special control registers are configured for the purpose.
Moreover, PCKSEL controls the selection and supply of the operation clock for the asynchronous macro CAN, but

the clock selection bit of SG macro is also in this register, bit0 (SGCLKSEL) in order to save address resources.

Peripheral enable register0 (PERO)

Symbol 7 6 5 4 3 2 1 0
PERO | RTCEN ‘ LINTEN LINOEN | SAU1EN | SAUOEN | TAU2EN | TAU1EN ‘ TAUOEN |
Reset init value 0 0 0 0 0 0 0 0
R/W (hardware) R/W R/W R/W R/W R/W R/W R/W R/W
R/W (user) R/W R/W R/W R/W R/W R/W R/W R/W

Peripheral enable register1 (PER1)

Symbol 7 6 5 4 3 1 0
<R> PER1 [ Aocen | o [wmTrcEN [sGen | tBEN | 0 | o | o |

Reset init value 0 0 0 0 0 0 0 0

R/W (hardware) R/W R R/W R/W R/W R/W R R

R/W (user) R/W R R/W R/W R/W R/W R R

Peripheral clock select register (PCKSEL)
Symbol 7 6 5 4 3 2 1 0
PCKSEL 0 CAN CAN CAN CAN 0 0 SGCLK

MCKE1 MCKA1 MCKEOQ MCKO SEL

Reset init value 0 0 0 0 0 0 0 0
R/W (hardware) R R/W R/W R/W R/W R R R/W
R/W (user) R R/W R/W R/W R/W R R R/W

Control contents of PERO, 1
Bit value Control contents
0 Stops the input clock supply to peripheral macro.

SFR of peripheral macro can’t be written. (read possible)
Peripheral macro is in reset status.

1 Supplies the input clock to peripheral macro.
SFR of peripheral macro can be written.

The LCD macro connects directly with fi, fsus, and fuan, and becomes an asynchronization macro like CAN macro.
Inside LCD macro, SCOC bit is used to control LCD sub clock, the low power consumption has been taken into account to

LCD source clock division, so the chip peripheral clock control bit PER/PCKSEL is not configured for LCD macro.
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Controlled by PERO, 1 registers

Bit name Control object
TAUOEN Input clock (bus & operation) supply of TAU unit0 (TMO00-07)
TAU1EN Input clock (bus & operation) supply of TAU unit1 (TM10-17)
TAU2EN Input clock (bus & operation) supply of TAU unit2 (TM20-27)
SAUOEN Input clock (bus & operation) supply of SAU unit0 (CSI00,CSI01)
SAU1EN Input clock (bus & operation) supply of SAU unit1 (CSI10)
LINOEN Input clock (bus & operation) supply of LIN-UARTO (UARTFO)
LINTEN Input clock (bus & operation) supply of LIN-UART1 (UARTF1)
RTCEN Input clock (bus) supply of RTC

ADCEN Input clock (bus & operation) supply of AD converter

SGEN Input clock (bus & operation) supply of SG
MTRCEN Input clock (bus & operation) supply of MTRC

LBEN Input clock (bus & operation) supply of LCD bus controller

Operation clock controlled by PCKSEL register

Bit name Controlled object
CANMCKO Input clock (operation) supply selection of aFCAN unit0
CANMCKEO Supplies/stops control of clock (bus & operation) of aFCAN unit0
CANMCK1 Input clock (operation) supply selection of aFCAN unit1
CANMCKE1 Supply/stop control of clock (bus & operation) of aFCAN unit1
SGCLKSEL Clock (operation) source supply selection of Sound Generator

Selection and supply control of aFCANO, 1 operation clock

CANMCKEO/1 CANMCKO/1 Selection and supply of operation clock Bus clock supply
(used for SFR access)
0 X Clock supply stopped Clock supply stopped
(SFR write is impossible)
1 0 fuan is supplied fowk is supplied
(SFR R/W is possible)
1 1 fup is supplied "°*® fouk is supplied
(SFR R/W is possible)

Note Wake up interrupt can be generated during CAN sleep mode even if CANMCKEN=0.

SG clock source selection

SGEN SGCLKSEL Selection of operation clock Bus clock supply

0 X Clock supply stopped Clock supply stopped
(SFR write is impossible)

1 0 foik is supplied foik is supplied
(SFR R/W is possible)

1 1 feik/2 is supplied feLk is supplied
(SFR R/W is possible)

RO1UH0317EJ0110 Rev. 1.10 RENESAS 346

Mar 23, 2015



RL78/D1A CHAPTER 5 CLOCK GENERATOR

5.7.5 CPU clock status transition diagram
Figure 5-19 shows the CPU clock status transition diagram of this product.
<R> Figure 5-19. CPU Clock Status Transition Diagram
ﬁ High-speed on-chip oscillator: Woken up
X1 oscillation/EXCLK input: Stops (input port mode)
XT1 oscillation/EXCLKS input: Stops (input port mode)

Voo < 1.56 V (Typ.)

Voo = 1.56 V (Typ.)
" i
High-speed on-chip oscillator: Operating
X1 oscillation/EXCLK input: Stops (input port mode)
XT1 oscillation/EXCLKS input: Stops (input port mode)

High-speed on-chip oscillator: Operating (B)

CPU: Operating
with high-speed
on-chip oscillator,

X1 oscillation/EXCLK input: Selectable by CPU
XT1 oscillation/EXCLKS input: Selectable by CPU

CPU: High-speed
on-chip oscillator
©STOP

X1 oscillation/EXCLK input: Stops
XT1 oscillation/EXCLKS input:
Oscillatable

(M)

High-speed on-chip oscillator: Stops

(N)

o)
CPU: High-speed
on-chip oscillator
©SNOOZE

CPU: Operating
with low-speed
on-chip oscillator,

X1 oscillation/EXCLK input: Stops
XT1 oscillation/EXCLKS input:
Oscillatable

CPU: Low-speed
on-chip oscillator
°HALT

High-speed on-chip oscillator: Operating

@) D)

‘CPU: Operating with
XT1 oscillation/EXCLKS input

XT1 oscillation/EXCLK input

High-speed on-chip oscillator: Operating
X1 oscillation/EXCLK input: Oscillatable
XT1 oscillation/EXCLKS input:
Oscillatable

CPU: XT1
oscillation/EXCLKS
input ® HALT

CPU: High-speed
on-chip oscillator
©HALT

High-speed on-chip oscillator: Oscillatable
X1 oscillation/EXCLK input: Oscillatable
XT1 oscillation/EXCLKS input: Operating

CPU: X1
oscillation/EXCLK
input ® STOP

High-speed on-chip oscillator:
Selectable by CPU
X1 oscillation/EXCLK input:

with X1 oscillation or
EXCLK input

Selectable by CPU

High-speed on-chip oscillator: Stops
X1 oscillation/EXCLK input: Stops

(F) XT1 oscillation/EXCLKS input:
High-speed on-chip oscillator: Selectable by CPU U Oscillatable

: X1
oscillation/EXCLK
input ® HALT

CPU: Operating
with PLL (CLS,
MCMO0 =0, 1)

High-speed on-chip oscillator: Oscillatable
X1 oscillation/EXCLK input: Operating
XT1 oscillation/EXCLKS input:

X1 oscillation/EXCLK input: Operating
XT1 oscillation/EXCLKS input:
Selectable by CPU

Selectable by CPU /
(L)

High-speed on-chip oscillator: Oscillatable
X1 oscillation/EXCLK input: Operating

XT1 oscillation/EXCLKS input:

Oscillatable

XT1 oscillation/EXCLKS input:
Selectable by CPU

High-speed on-chip oscillator: Oscillatable
CPU: PLL operating
(CLS, MCM0 =0, 1)
° HALT

X1 oscillation/EXCLK input: Operating
Caution Transitions in the order of (B) = (D) — (C) or (C) — (D) — (B) are prohibited.

Table 5-5 shows transition of the CPU clock and examples of setting the SFR registers.

Table 5-5. CPU Clock Transition and SFR Register Setting Examples (1/6)

(1) CPU operating with high-speed on-chip oscillator clock (B) after reset release (A)

Status Transition SFR Register Setting

(A) - (B) SFR registers do not have to be set (default status after reset release).
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Table 5-5. CPU Clock Transition and SFR Register Setting Examples (2/6)

(2) CPU operating with high-speed system clock (C) after reset release (A)
(The CPU operates with the high-speed on-chip oscillator clock immediately after a reset release (B).)

(Setting sequence of SFR registers) >
Setting Flag of SFR Register CMC Register " OSTS CSsC OSTC Register CKC
Register Register Register

Status Transition EXCLK | OSCSEL | AMPH MSTOP MCMO
(A) > (B) > (C) 0 1 0 Note2 0 Must be checked 1
(X1 clock: 1 MHz < fx < 10 MHz)
(A) > (B) > (C) 0 1 1 Note2 0 Must be checked 1
(X1 clock: 10 MHz < fx < 20 MHz)
(A)— (B)—>(C) 1 1 x Note2 0 Must not be checked 1
(external main clock)

Note 1. The clock operation mode control register (CMC) can be written only once by an 8-bit memory manipulation
instruction after reset release.
2. Set the oscillation stabilization time as follows.
¢ Desired the oscillation stabilization time counter status register (OSTC) oscillation stabilization time <
Oscillation stabilization time set by the oscillation stabilization time select register (OSTS)

Caution Set the clock after the supply voltage has reached the operable voltage of the clock to be set (see
CHAPTER 33 ELECTRICAL SPECIFICATIONS (J GRADE PRODUCT) and CHAPTER 34 ELECTRICAL
SPECIFICATIONS (L GRADE PRODUCT).

(3) CPU operating with subsystem clock (D) after reset release (A)
(The CPU operates with the high-speed on-chip oscillator clock immediately after a reset release (B).)

(Setting sequence of SFR registers) »
Setting Flag of SFR Register CMC Register™® CS.C Wait.ing.for CKC
Register Oscillation Register

Status Transition OSCSELS | AMPHS1 | AMPHS0 | xTsTop | Stabilization css
(A) > (B) - (D) 1 0/1 0/1 0 Necessary 1
(XT1 clock)
(A) —> (B) > (D) 1 x x 0 Necessary 1
(external sub clock)

Note The clock operation mode control register (CMC) can be written only once by an 8-bit memory manipulation
instruction after reset release.

Remarks 1. x:don’t care
2. (A) to (J) in Table 5-5 correspond to (A) to (J) in Figure 5-20.
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Table 5-5. CPU Clock Transition and SFR Register Setting Examples (3/6)

(4) CPU clock changing from high-speed on-chip oscillator clock (B) to high-speed system clock (C)

(Setting sequence of SFR registers) >
Setting Flag of SFR Register CMC Register™®* OSTS |CSC Register] OSTC Register CKC
Register Register

Status Transition EXCLK |OSCSEL| AMPH MSTOP MCMO
(B) - (C) 0 1 0 Note 2 0 Must be checked 1
(X1 clock: 1 MHz < fX < 10 MHz)
(B) —> (C) 0 1 1 Note 2 0 Must be checked 1
(X1 clock: 10 MHz < fX < 20 MHz)
(B) > (C) 1 1 X Note 2 0 Must not be checked 1
(external main clock)

Unnecessary if these Unnecessary if the CPU is operating with the
registers high-speed system clock
are already set

Notes 1. The clock operation mode control register (CMC) can be changed only once after reset release. This
setting is not necessary if it has already been set.
2. Set the oscillation stabilization time as follows.
o Desired the oscillation stabilization time counter status register (OSTC) oscillation stabilization time <
Oscillation stabilization time set by the oscillation stabilization time select register (OSTS)

Caution Set the clock after the supply voltage has reached the operable voltage of the clock to be set (see
CHAPTER 33 ELECTRICAL SPECIFICATIONS (J GRADE PRODUCT) and CHAPTER 34 ELECTRICAL
SPECIFICATIONS (L GRADE PRODUCT).

(5) CPU clock changing from high-speed on-chip oscillator clock (B) to subsystem clock (D)

(Setting sequence of SFR registers) >
Setting Flag of SFR Register CMC CSC Register Waiting for CKC Register
Register"** Oscillation
Status Transition OSCSELS XTSTOP Stabilization css
(B) > (D) 1 0 Necessary 1
(XT1 clock)

Unnecessary if the CPU is operating
with the subsystem clock

Note The clock operation mode control register (CMC) can be written only once by an 8-bit memory manipulation
instruction after reset release.

Remark (A) to (J) in Table 5-5 correspond to (A) to (J) in Figure 5-20.
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Table 5-5. CPU Clock Transition and SFR Register Setting Examples (4/6)

(6) CPU clock changing from high-speed system clock (C) to high-speed on-chip oscillator clock (B)

(Setting sequence of SFR registers) >
Setting Flag of SFR Register CSC Register Oscillation accuracy CKC Register
Status Transition HIOSTOP stabilization time MCMO
(C)— (B) 0 30 us 0
e
Unnecessary if the CPU is operating with the
high-speed on-chip oscillator clock
(7) CPU clock changing from high-speed system clock (C) to subsystem clock (D)
(Setting sequence of SFR registers) »
Setting Flag of SFR Register CSC Register Waiting for Oscillation CKC Register
XTSTOP Stabilization cSsS
Status Transition
(C) —> (D) 0 Necessary 1
Unnecessary if the CPU is operating with the
subsystem clock
(8) CPU clock changing from subsystem clock (D) to high-speed on-chip oscillator clock (B)
(Setting sequence of SFR registers) »
Setting Flag of SFR Register CSC Register CKC Register
Status Transition HIOSTOP CSS MCMO
(D) — (B) 0 0 0
' '
Unnecessary if the CPU Unnecessary if this
is operating with the register is already set
high-speed on-chip
oscillator clock
Remark (A) to (J) in Table 5-5 correspond to (A) to (J) in Figure 5-20.
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Table 5-5. CPU Clock Transition and SFR Register Setting Examples (5/6)

(9) CPU clock changing from subsystem clock (D) to high-speed system clock (C)

(Setting sequence of SFR registers) »
etting Flag of SFR Register OSTS CSC Register OSTC Register CKC Register

Register MSTOP MCMO Ccss
Status Transition
(D) = (C) (X1 clock: 1 MHz < Note 0 Must be checked 1 0
fx <10 MHz)
(D) = (C) (X1 clock: 10 MHz < Note 0 Must be checked 1 0
fx < 20 MHz)
(D) — (C) (external main Note 0 Must not be checked 1 0
clock)

J
v
Unnecessary if the CPU is operating with the high-speed Unnecessary if these
system clock registers are already set

Note Set the oscillation stabilization time as follows.
o Desired the oscillation stabilization time counter status register (OSTC) oscillation stabilization time <
Oscillation stabilization time set by the oscillation stabilization time select register (OSTS)

Caution Set the clock after the supply voltage has reached the operable voltage of the clock to be set (see
CHAPTER 33 ELECTRICAL SPECIFICATIONS (J GRADE PRODUCT) and CHAPTER 34 ELECTRICAL
SPECIFICATIONS (L GRADE PRODUCT).

(10) ¢ HALT mode (E) set while CPU is operating with high-speed on-chip oscillator clock (B)
e HALT mode (F) set while CPU is operating with high-speed system clock (C)
¢ HALT mode (G) set while CPU is operating with subsystem clock (D)

Status Transition Setting

(B) = (E) Executing HALT instruction
(C)—(F)
(D) - (G)

Remark (A) to (J) in Table 5-5 correspond to (A) to (J) in Figure 5-20.
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Table 5-5. CPU Clock Transition and SFR Register Setting Examples (6/6)

(11) e STOP mode (H) set while CPU is operating with high-speed on-chip oscillator clock (B)
e STOP mode () set while CPU is operating with high-speed system clock (C)

(Setting sequence)

v

Status Transition Setting
(B) —» (H) Stopping peripheral - Executing STOP
functions that cannot instruction
©) > (1) In X1 oscillation | ©Peratein STOPmode | g0 the 0STS
register
External main -
system clock

(12) CPU changing from STOP mode (H) to SNOOZE mode (J)

For details about the setting for switching from the STOP mode to the SNOOZE mode, see 11.8 SNOOZE Mode

Function.

Remark (A)to (J) in Table 5-5 correspond to (A) to (J) in Figure 5-20.
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5.7.6 Condition before changing CPU clock and processing after changing CPU clock
Condition before changing the CPU clock and processing after changing the CPU clock are shown below.

Table 5-6. Changing CPU Clock (1/2)

CPU Clock Condition Before Change Processing After Change
Before Change After Change
High-speed on- X1 clock Stabilization of X1 oscillation Operating current can be reduced by

chip oscillator
clock

¢ OSCSEL =1, EXCLK =0, MSTOP =0
o After elapse of oscillation stabilization time

External main
system clock

Enabling input of external clock from the
EXCLK pin
¢ OSCSEL = 1, EXCLK =1, MSTOP =0

XT1 clock

Stabilization of XT1 oscillation
¢ OSCSELS =1, XTSTOP =0
o After elapse of oscillation stabilization time

stopping high-speed on-chip oscillator
(HIOSTOP = 1).

X1 clock

High-speed on-
chip oscillator
clock

Oscillation of high-speed on-chip oscillator
¢ HIOSTOP =0
» After elapse of oscillation stabilization time

X1 oscillation can be stopped (MSTOP = 1).

External main
system clock

Transition not possible
(To change the clock, set it again after
executing reset once.)

XT1 clock

Stabilization of XT1 oscillation
¢ OSCSELS =1, XTSTOP =0
» After elapse of oscillation stabilization time

X1 oscillation can be stopped (MSTOP = 1).

External main
system clock

High-speed on-
chip oscillator
clock

Oscillation of high-speed on-chip oscillator
¢ HIOSTOP =0
o After elapse of oscillation stabilization time

External main system clock input can be
disabled (MSTOP = 1).

X1 clock Transition not possible -
(To change the clock, set it again after
executing reset once.)
XT1 clock Stabilization of XT1 oscillation External main system clock input can be

¢ OSCSELS =1, XTSTOP =0
» After elapse of oscillation stabilization time

disabled (MSTOP = 1).
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Table 5-6. Changing CPU Clock (2/2)

CPU Clock

Before Change

After Change

Condition Before Change

Processing After Change

XT1 clock

High-speed on-
chip oscillator

Oscillation of high-speed on-chip oscillator
and selection of high-speed on-chip

clock oscillator clock as main system clock
e HIOSTOP =0, MCS =0
X1 clock Stabilization of X1 oscillation and selection

of high-speed system clock as main system
clock

¢ OSCSEL =1, EXCLK =0, MSTOP =0

o After elapse of oscillation stabilization time
e MCS =1

External main
system clock

Enabling input of external clock from the
EXCLK pin and selection of high-speed
system clock as main system clock

¢ OSCSEL =1, EXCLK =1, MSTOP =0
e MCS =1

XT1 oscillation can be stopped (XTSTOP =
1)
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5.7.7 Time required for switchover of CPU clock and main system clock

By setting bits 4 and 6 (MCMO, CSS) of the system clock control register (CKC), the CPU clock can be switched
(between the main system clock and the subsystem clock), and main system clock can be switched (between the high-
speed on-chip oscillator clock and the high-speed system clock).

The actual switchover operation is not performed immediately after rewriting to the CKC register; operation continues
on the pre-switchover clock for several clocks (see Table 5-7 to Table 5-9).

Whether the CPU is operating on the main system clock or the subsystem clock can be ascertained using bit 7 (CLS) of
the CKC register. Whether the main system clock is operating on the high-speed system clock or high-speed on-chip
oscillator clock can be ascertained using bit 5 (MCS) of the CKC register.

When the CPU clock is switched, the peripheral hardware clock is also switched.

Table 5-7. Maximum Time Required for Main System Clock Switchover

Clock A Switching directions Clock B Remark
fiH <+—> fmx See Table 5-8
fmaN <+“—> fsus See Table 5-9

Table 5-8. Maximum Number of Clocks Required for fi <> fmx

Set Value Before Switchover Set Value After Switchover
MCMO MCMO
0 1
(man = 1n) (fvan = fux)

0 fux>fin 2 clock
(fuan = fv) a<fin 2finffux clock

1 fux>fin 2fux/fiH clock
(fuan = mx) fux<fiu 2 clock

Table 5-9. Maximum Number of Clocks Required for fmain <> fsus

Set Value Before Switchover Set Value After Switchover
CSS CSS
0 1
(fCLK = fMAlN) (fCLK = fsuB)

0 1 + 2fua/fsus clock
(fCLK = fMA\N)

1 3 clock
(fCLK = fsuB)

Remarks 1. The number of clocks listed in Table 5-8 to Table 5-9 is the number of CPU clocks before switchover.
2. Calculate the number of clocks in Table 5-8 to Table 5-9 by removing the decimal portion.

Example When switching the main system clock from the high-speed system clock to the high-speed on-
chip oscillator clock (@ oscillation with flIH = 8 MHz, fMX = 10 MHz)
2 fux/fn = 2 (10/8) = 2.5 — 3 clocks
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5.7.8 Conditions before clock oscillation is stopped
The following lists the register flag settings for stopping the clock oscillation (disabling external clock input) and
conditions before the clock oscillation is stopped.

Table 5-10. Conditions Before the Clock Oscillation Is Stopped and Flag Settings

Clock Conditions Before Clock Oscillation Is Stopped Flag Settings of SFR
(External Clock Input Disabled) Register
High-speed on-chip MCS=1orCLS =1 HIOSTOP =1
oscillator clock (The CPU is operating on a clock other than the high-speed on-chip
oscillator clock.)
X1 clock MCS=0o0rCLS =1 MSTOP = 1

External main system clock (The CPU is operating on a clock other than the high-speed system clock.)

XT1 clock CLS=0 XTSTOP =1
(The CPU is operating on a clock other than the subsystem clock.)
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CHAPTER 6 TIMER ARRAY UNIT

Product RL78/D1A
TAU
16-bit timer/unit 8
Timer array unit 3

RL78/D1A has three timer array units, and each unit has eight 16-bit timers. Each 16-bit timer is called a channel and

can be used as an independent timer. In addition, two or more “channels” can be used to create a high-accuracy timer.

Single-operation Function

Combination-operation Function

o Interval timer

e Square wave output

e External event counter

o Divider function

¢ Input pulse interval measurement

e Measurement of high-/low-level width of input signal

o PWM output
e One-shot pulse output
e Multiple PWM output

Timer

Additional function

Array

Channel LIN-bus Clock for SM
reception

Division clock Trigger for
for SAUO A/D conversion

Trigger for
DMA

Unit0

DMAOQ, DMA1

DMAO, DMA1

Yes

LIN-UARTO

DMAO, DMA1

Yes

DMAO, DMA1

DMAO, DMA1

Unitl

Yes

DMAO, DMA1

LIN-UART1

DMAO, DMA1

DMAO, DMA1

DMA2, DMA3

LIN-UARTO

DMA2, DMA3

DMA2, DMA3

DMA2, DMA3

Unit2

LIN-UART1

DMA2, DMA3

DMA2, DMA3

Yes

DMA2, DMA3

DMA2, DMA3

N (oo |~ W (IN|FkP|OIN|O|O | |W|IN|FP[OIN|O(O | ]W [N |F|O

DMA2, DMA3

RO1UH0317EJ0110 Rev. 1.10
Mar 23, 2015

RENESAS

357



RL78/D1A CHAPTER 6 TIMER ARRAY UNIT

6.1 Functions of Timer Array Unit
The timer array unit has the following functions.
6.1.1 Functions of each channel when it operates independently
Single-operation functions are those functions that can be used for any channel regardless of the operation mode of the

other channel (for details, refer to 6.6.1 Overview of single-operation function and combination operation-function).

(1) Interval timer
Each timer of a unit can be used as a reference timer that generates an interrupt (INTTMmn) at fixed intervals.

Operation clock— Compare Opera“OD_ Interrupt signal |-| |-|

Channel n (INTTMmn)

(2) Square wave output
A toggle operation is performed each time INTTMmn is generated and a square wave with a duty factor of 50% is
output from a timer output pin (TOmn).

Operation clock Timer output _|—|_|—|_
C (TOmn)

hannel n

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)

(3) External event counter
Each timer of a unit can be used as an event counter that generates an interrupt when the number of the valid
edges of a signal input to the timer input pin (TImn) has reached a specific value.

. Tlmer |nput Compare operation Interrupt signal
- A (INTTMmn)
C

Edge detection hannel n

(4) Divider function
A clock input from a timer input pin (TImn) is divided and output from an output pin (TOmn).

TIT;L‘,%M Compare operation Timer Output_l_l_l_L
Channel n (TOmn)

(5) Input pulse interval measurement
Counting is started by the valid edge of a pulse signal input to a timer input pin (TImn). The count value of the
timer is captured at the valid edge of the next pulse. In this way, the interval of the input pulse can be measured.

— «— Timerinput Captureoperatlon m
[ C

—_ — = TIimn '
( ) hannel n m -

Edge detection
Start Capture
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(6) Measurement of high-/low-level width of input signal
Counting is started by a single edge of the signal input to the timer input pin (TImn), and the count value is
captured at the other edge. In this way, the high-level or low-level width of the input signal can be measured.

——; Timerinputg ( | Capture operation I _T L
C

— | A (T|mn) ' '
Edge detection hannel n I_'_|§0H CIT_HH
tart Capture

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)

6.1.2 Functions of each channel when it operates with another channel

Combination-operation functions are those functions that are attained by using the master channel (mostly the
reference timer that controls cycles) and the slave channels (timers that operate following the master channel) in
combination (for details, refer to 6.6.1 Overview of single-operation function and combination-operation function).

(1) PWM (Pulse Width Modulator) output
Two channels are used as a set to generate a pulse with a specified period and a specified duty factor.

|
Operation clock —= P P Interrupt signal INTTMmn)

Channel n (master)

( |Compare operatlonl © Timer output

Channel p (slave) (TOmp) ' Duty !
Period

(2) One-shot pulse output
Two channels are used as a set to generate a one-shot pulse with a specified delay time and a specified pulse

width.
i L Ti"(”TeIr in|)3ut@_> Interrupt signal (INTTMmn)
— mn
Edge detection Channel n (master)
Output Pulse width
( - timing
|Compare operatlonl .
Timer output ro '
k Channel p (slave) (TOmp) ' Toggle  Toggle
'(Master) (Slave)
Start
(Master)
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(3) Multiple PWM (Pulse Width Modulator) output
By extending the PWM function and using one master channel and two or more slave channels, up to seven types
of PWM signals that have a specific period and a specified duty factor can be generated.

Operation clock —»(

Interrupt signal (INTTMmn)

Compare operation

Channel n (master)

( |Compare operationl

Timer output —,:_.I—l_l

Channel p (slave) (TOmp) :Duty :
~ ° " Period
— °
[ ]
[ ]
mmiiy
Timer output '
Channel g (slave) (TOmMq) . Duty ,
Period
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6.1.3 LIN-bus supporting function (Channel 3 of the timer array unit 0, channels 1 and 4 of the timer array unit 1,
and channel 0 of the timer array unit 2 only)

(1) Detection of wakeup signal
The timer starts counting at the falling edge of a signal input to the serial data input pin (LRxDO, LRxD1) of LIN-
UART 0, 1 and the count value of the timer is captured at the rising edge. In this way, a low-level width can be
measured. If the low-level width is greater than a specific value, it is recognized as a wakeup signal.

(2) Measurement of pulse width of sync field
After a sync break field is detected, the low-level width and high-level width of the signal input to the serial data
input pin (LRxDO, LRxD1) of LIN-UARTO, 1 are measured. From the bit interval of the sync field measured in this
way, a baud rate is calculated.
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6.2 Configuration of Timer Array "Unit

The timer array unit includes the following hardware.

Table 6-1. Configuration of Timer Array Unit

Item Configuration
Timer/counter Timer counter register mn (TCRmn)
Register Timer data register mn (TDRmn)
Timer input TIOO to TIO7, TI10 to TI17, TI20 to TI27 pins
Timer output TOO0O0 to TOO7, TO10 to TO17, TO20 to TO27 pins, output controller
Control registers <Registers of unit setting block>

» Peripheral enable register 0 (PERO)

o Timer clock select register m (TPSm)

o Timer channel enable status register m (TEm)
o Timer channel start register m (TSm)

o Timer channel stop register m (TTm)

o Timer output enable register m (TOEm)

o Timer output register m (TOm)

o Timer output level register m (TOLm)

o Timer output mode register m (TOMm)

<Registers of each channel>

o Timer mode register mn (TMRmn)

o Timer status register mn (TSRmn)

» Noise filter enable registers 0 to 2 (TNFENO to TNFEN2)

o Sampling clock select register (TNFSMPO to TNFSMP2)

» Noise filter clock select register (TNFCSO0 to TNFCS2)

o Timer input select registers 00, 01, 10, 11 (TIS00, TIS01, TIS10, TIS11)

» Timer output select registers 00, 01, 10, 11 (TOS00, TOS01, TOS10, TOS11)
e Serial communication pin select register 1 (STSEL1)

o Timer input select else register (TISELSE)

o RTC1Hz pin select register (RTCSEL)

e Port mode registers 0, 1, 3, 5t0 9, 13, 14 (PMO, PM1, PM3, PM5 to PM9, PM13, PM14)
e Portregisters 0, 1, 3,5t0 9, 13, 14 (PO, P1, P3, P5to P9, P13, P14)

Remark m: Unit number (m =0 to 2)
n: Channel number (n =010 7)

Figure 6-1, Figure 6-3, and Figure 6-5 show the block diagrams.

RO1UH0317EJ0110 Rev. 1.10 R NS 362
Mar 23, 2015 ENES



RL78/D1A

CHAPTER 6 TIMER ARRAY UNIT

Figure 6-1. Block Diagram of Timer Array Unit O

Timer clock select register 0 (TPS0)

|PRSOI+ PRSO32‘PRSD31‘ PRSOBO‘ PRSOZ3‘PRSOZZ

PRSOZl‘PRSOZ%PRSOJJ‘ PRSOlZ‘PRSOll‘ PRSOlO‘PRSOOS‘PRS(DZ‘ PRSOOl‘ PRSOO({
[

Timer channel enable
status register 0 (TEO)

Timer channel start
register 0 (TS0)

Timer channel stop
register 0 (TTO)

Timer output enable
register 0 (TOEO)

[ .1 I [ J I I [ J I
4 4 4 4
| TEO? ‘ TEO6 ‘ TEOS ‘ TEO4 ‘ TEO3 ‘ TEO2 ‘ TEOL ‘ TEOO
foue | Prescaler | | Ts07 ‘ TS06 ‘ TS05 ‘ Ts04 ‘ Ts03 ‘ Ts02 ‘ Tso1 ‘ TS00
fek/2° to fok/21S fcLk/2° to fok/215
L TTO7 | TTO6 | TTOS | TT04 | TT03 | TTO2 | TTOL | TTOO
Peripheral enable Selector | | Selector
register 0 | TAUOEN L TOE07| TOE0B|TOE05| TOE04 | TOEO3|TOE02| TOE01|TOEQO)
(PERO)

TOO07 ‘ TOO06 ‘ TOO05 ‘ TO04 ‘ TOO03 ‘ TO02 ‘ TOO01 ‘ TOO00

Timer output
register 0 (TOO)

TOMO7| TOMO04

TOMOG’TOMOS

TOMO3|

TOMO2’TOM01 ’TOMOO

Timer output mode
register 0 (TOMO)

|TOLO7‘ TOLOG‘TOLOS ‘ TOLOA‘

TOLOS‘TOLOZ‘TOLOl‘

TOLOO

Timer output level
register 0 (TOLO)

Tiooe=—=___ Channel 0

==

¢+—— Trigger signal to slave channel
= Clock signal to slave channel
= |nterrupt signal to slave channel

Jo\J

—»© TO00

J—» INTTM0O0

CKO00 x
S P é s frew Timer controller
CKOl |5 § MCK »| 5% _ Output controller »© TOO01
CK02 : gg - § < o > (timer output pin™°'¢)
o un
CKO3 gg o Mode
2 ] T . selection Interrupt INTTMOL
— A - controller . .
.| Edge o (timer interrupt)
detection o 5 8
[ 38 (e ( ‘
=3
_EE | Timer counter register 01 (TCR01) |
=]
£ E * Timer status
Eg — register 01 (TSRO01)
5 5 $
%= 1 f | Timer data register 01 (TDROL OVF
3 [ Slave/master L imer data register 01 ( ) Overflow] 01
zo controller |
Ki'gle o TNFENOL ‘l 1
P — t— [ [ttt
|CKS[)11 CKSOlO‘CCSOl‘T’gégl ‘STSOlZ‘STSOll‘STSOlO‘CISOll‘CISOlO‘ MDOlS‘MDOlZ‘MDOll‘MDOlO|
K Channel 1 Timer mode register 01 (TMRO1) /
[—©@T002
J—" INTTM02
Tio2 @=~_____Channel 2 -/
|—»©TO003
J— " INTTMO3
Tio3 @==_____ Channel 3 -
|::©T004
INTTMO04
TIO4 @=—=_ Channel 4 4
©TO05
INTTMO5
Tios ==~ Channel 5
|—*»©TO06
J— INTTM06
Tioe @==____Channel 6 /
- TN
—»©@TO07
= INTTMO7
TIO7 O==__ Channel 7 _

Note See Figure 6-2 for timer input pin selection and timer output pin selection.
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Figure 6-2. Port Configuration Diagram of Timer Array Unit O

TAUO
foik »> Prescaler
Timer output selection
’ k 6 TOo0/Poo
K= Psl  [vig
28 - TOSeo [~ SCL11
Poo/Tloo [ T1S00 i Channel 0 »| (TOS000)
o == »oTOo00/P136
P136/Tloo o (T1S000) =
Timer output selection
L N —»eTOo01/Po1
Po1/Tlor o—») TS » Channel 1 > (To-g(glsloglo)_’ —>©TOo1/Pgo
Pso/Tlo1 o (115011.010) " ->5TO01/Poa
P94/Tlo1 o
Timer output selection
3 >0 T002/P02
» .| TOSoo [
P02/Tlo2 o T1S00 3| Channel 2 >| (r0s020) |,
» F»0TO02/Ps0
P50/Tlo2 o—» (T1S020)
Timer output selection
) Tos _F: F»0TO03/Po3
Po3/Tl03 o—» Channel 3 > 00 i -»oTOo3/Ps1
Ps1/Tlose—»{  TISoo < (T08031,030):: F»0TO03/P95
P95/Tl03 o—»{ (T1S031,030) | »0TO03/P70
P70/Tl03 o—»l
Timer output selection
) N F-»oTQo04/Poa
Channel 4 »| TOSo1
Poa/Tloao— 501 (T0S040) | | »oTO04/P51
P51/Tl04 o—» (T1S040)
Pos/Tlos o IS I
01 = Timer output selection
P82/Tlos o (115051,050) |-») w o L p >0 TOo0s/Pos
»> >
Po6/Tlos ¢+ i o » Channel 5 » TOSo1 |, F»0TOo05/Ps2
‘ — wa < (TOS051,050)(_,
SBB———— =3 »oTOo0s/P9s
fex ——»{" E
RTC1HZ 5 Timer output selection
MEE 3 Channels »| TOso. [ e TOos/Pos
Pos/Tlos o+ 50, E:L} > anne "|(rososo) |, L »oTO06/P52
Ps2/Tlos o—»| (11S060) e
= Timer output selection
s Ly e ->oTO07/Po7
Po7/Tlo7 o] E Channel 7 » TOSo1
Ps3/Tlo7 TISo1 E 2 (TOSOH’Om): >eTOor/Pea
™™ (mi1s071,070) [ |- £ L »0TO07/Pa7
P9a7/Tlo7 o—»|

Remark The pins mounted differ depending on the product. See 2.1 Pin Function List, 2.1.5 Pins for each product
(pins other than port pins)
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Figure 6-3. Block Diagram of Timer Array Unit 1

Timer clock select register 1 (TPS1)

|PR5133‘ PRSlSZ‘PRSlSl‘ PRSlSO‘ PR5123‘PR5122

PRSlZl‘ PRSQ#PRSMS‘ PRSllZ‘PRSlM‘ PRSMO‘PRSIOS‘ PRSIOZ‘ PRSlOl‘ PRSlO(i

Timer output mode
register 1 (TOM1)

TOM17‘TOM16‘TOM15‘TOM14‘TOMIB‘TOMlZ’TOMll‘TOMlO

Timer output level
register 1 (TOL1)

[ .1 I [ .1 I [ i
4 4 4 4 '
Timer channel enable
| TEL7 ‘ TE16 ‘ TE15 ‘ TE14 ‘ TE13 ‘ TE12 ‘TEll ‘ TEL0 | qiotus register 1 (TE1)
few ‘| Prescaler | TS17 | Ts16 | Ts15 | TS14 | TS13 | TS12 | Ts11 | Ts1o | Timer channel start
register 1 (TS1)
0 15 0 15| .
foud2” to feud2 feud2” o feud2 TT17 | TT16 | TT15 | TT14 | TT13 | TT12 | TT11 | TT10 | TiMer channel stop
L register 1 (TT1)
Peripheral enable | | )
. Selector Selector
register 0 i L TOE17|TOE16[TOE15| TOE 14| TOE13|TOE12| TOE11|TOE10] 1M Dullp%eé‘fb'e
(PERO) register 1 ( )
T017 | TO16 | TO15 | TO14 | TO13 | TO12 | TO11 | TO10 | TIMEN OUtPUL
register 1 (TO1)

TOL17‘TOL16‘TOL15 ‘ TOL14 ‘ TOLIS‘TOLlZ‘TOLll ‘TOLIO

|—0© TO10
/> INTTM10

|

TN
T0e—\___ Channel 0 _/
\

+——— Trigger signal to slave channel
» Clock signal to slave channel
Interrupt signal to slave channel

CK10 _ |¥ S Ti troll
> frox | —— fre imer controller Lt Output
c E=e)
CKllV °8 | S5 . controller v—OTOll inNote
|5 8 -l % (timer output pinM°*)
S o n
CK13 g o Mode
18] ' T > selection > Interrupt
I — - controller . INT.TMll
(timer interrupt)
=
[o=] ¢
- gg [ ‘
=3
Lt | Timer counter register 11 (TCR11) |
* Timer status
li register 11 (TSR11)
i

Slave/master

. . OVF
Timer data register 11 (TDR11
| 9 ( ) r)ven‘low
controller
TNFEN11 l

Noise elimination

TI1] Qe
(timer
input I ] I ] [ 1 1 |
iFNote
pin ) |CK5111 CKSIlO‘CCSll‘T’\éQiL ‘STSllZ‘STSlll‘STSllO‘CISlll‘CISllO‘ MD113‘MD112‘MD111‘MD110|
\ Channel 1 Timer mode register 11 (TMR11)

|—=0T012
/" INTTM12

T2 &=~ Channel 2 (LIN-bus supported)

[—©T1013
/" INTTM13

T3 e==____ Channel 3 (LIN-bus supported)

[—=©T014
/™ INTTM14

TO15
INTTM15

[—=©TO016

TI4 @=—=_ Channel 4

s o=~ Channel 5

/= INTTM16

Tnee=—=__ Channel 6
_—

|—»©T017

—® INTTM17

AN ANYANEYANEYANEYAN

TIL7 @=—=\_ Channel 7

Note See Figure 6-4 for timer input pin selection and timer output pin selection.
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Figure 6-4. Port Configuration Diagram of Timer Array Unit 1
TAU1L
l'_____________I
: LTXD1 |
feLk > Prescaler | |
I I
| I
) ! Ly oT000/P00
¥ Channel 0 I I
P10/Tl10 > I |
I L= E I
Timer output selection | »6TO11/P11
) »0TO11/Ps4
P11/Tl11 o > » TOSwo [+ 0TO11/P140
Ps4/Tlil o  TIS10 | Channel 1 (TOS111,110) > | oTO11/Pes
P140/TI11 o—{(TIS111,110) " e 6
Pe4/Tl11 o
Timer output selection
»oTO12/P12
]
»> TOS10
P12/Tli20 TiS10 3| Channel 2 (TOS120)
Po02/Tl12 o—»| (TIS120)
Timer output selection
L) oo N F»0TO13/P13

P13/T113 o—»] » Channel 3 > 10 |» -»oTO13/Po3

Po3/Tlizo—  TIS10 < (TOS131,130)+ —>0T013/P53

ESS;EIIS o—| (TIS131,130) | »0TO13/Ps5

85/ 1113 o—»
Timer output selection | s oTOL/P

P14/TI14 o—»| - —>] 14/F14

Pou/Tla o o STl'flli 20) nZ » Channel 4 »| TOS11 [} —>oTO14/Po4

: no > TOS141,140

P54/TI14 o—» 23 > ( > -»6TO14/Ps4
Tsour &

(aFCANO)

P15/TI15 o — Timer output selection ~ [»©TO15/P15

Pos/Tliso»  TIS11 . > L l »6TO15/Pos

Ps5/Tl15 0 (TIS151,150) ({1 < » Channel 5 o] TOS11 [

Ps6/TI15 o—» 0 > (TOS151,150)_,. F»oTO15/Ps5
Tsout —— "% -»oTO15/P8s
(aFCANL1)

= Timer output selection
RTCIHZ ———— @ 3 L) Ly F»oTO16/P16
P16/Tl16 o] ng 3 Channel 6 y| TOS1L |, TO16/P
05 > *|(TOS161,160) —>e1016/Po6
Pos/Tlis o—»| _ T1S11 EE > >
Pss/This ol (115161,160) | |X —>6TO16/Ps6
RTC1HZ o =) R Timer output selection  [»eTO17/P17
2] L >

P17/T117 o] é 5 ¥ Channel 7 o] TOSu O >0 TO17/Po7

Po7/TI17 o—»! TIS11 N E E (TOSl7l,l70):: F»0TO17/P87

Eg;mé; o—»{ (TIS171,170) = -»0TO017/Ps7

O

Remark The pins mounted differ depending on the product. See 2.1 Pin Function List, 2.1.5 Pins for each product

(pins other than port pins)
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Figure 6-5. Block Diagram of Timer Array Unit 2

Timer clock select register 2 (TPS2)

‘PRS% PRSZSZ‘PRSZGH‘ PRSZ30‘ PRSZB‘PRSZZZ

PRSZZl‘ PRSZZ({ PRSZl% PRSZlZ‘PRSle‘ PRSZIO‘ PRSZ(B‘PRSM‘ PRSZOl‘ PRSZOfi

NS P N S D S [ N N N WD TE27 | TE26 | TE25 | TE24 | TE23 | TE22 | TE21 | TE20 | TImer Channel enable
status register 2 (TE2)
4 4 4 4
TS27 | TS26 TS24 | TS23 | TS22 | TS21 | TS20 | Timer channel start
register 2 (TS2)
- Prescaler i
fou "I | | TT27 ‘ TT26 ‘ ‘ TT24 ‘ TT23 ‘ TT22 ‘ TT21 ‘ TT20 | Timer channel stop
register 2 (TT2)
fewk/2° to feuk/21® feLk/2° to feuw/2Y
- TOE27| TOE26|TOE25| TOE24| TOE23|TOE22| TOE21| TOE20| TIMer Output enable
4 register 2 (TOE2)
Peripheral enable Selector | | Selector )
register 0 [ TAUZEN - TO27 | TO26 | TO25 | TO24 | TO23 | TO22 | TO21 | TO20 | Timer output
(PERO0) register 2 (TO2)

T0M27‘T0M26‘T0M25‘T0M24‘T0M23‘T0M22‘T0M21‘Tomzul Timer output mode

register 2 (TOM2)
TOL27| TOL26TOL25| TOL24 | TOL23|TOL22|TOL21 | TOL20| TMeT OUtput level
register 2 (TOL2)
TO20/P50
INTTM20
TRo/e==__ Channel 0
P50 ¢+—— Trigger signal to slave channel
» Clock signal to slave channel
» |nterrupt signal to slave channel
CK20 1% .~ .
CK217 S fuck > 3 5 frow Timer controller - Output
- c 2 - 05 —_w| controller —*©T021/P51
o 9 c o i
CK22 = 0 53 (timer
CK23 : g B 8° Mode output pin)
(€] - selection
5 \ ) '”;et:”l'lptr » INTTM21
o | Edge 1 ] controlle W (timer
detection o 55 interrupt)
t -] g’g | P ‘
Ew
59 ? | Timer counter register 21 (TCR21) |
=]
£ 8 * Timer status
ET register 21 (TSR21)
oy
23 | Timer data register 21 (TDR21)
Sc Slave/master |
Z0
controller |
|
TI21/® TNFEN21 l l
P51 ‘ I T ] I ] I
(timer MAS
input pin) (CKS211|CKS210|CCS21 TER21 ISTS212(STS211({STS210|CIS211/CIS210|MD213|MD212(MD211{MD210
\ Channel 1 Timer mode register 21 (TMR21) /
© T0O22/P52
INTTM22
Tizz/e===_____ Channel 2
P52
© TO23/P53
INTTM23
123/ _ Channel 3
P53
© TO24/P154
INTTM24
Tiza/e—=>____ Channel 4Note
P154
©TO25/P155
Tizs/o=—=~_____ Channel 5Note
P155
©TO026/P156
INTTM26
Ti2s/e—_____ Channel gNote
P156
/
© TO27/P157
TI27/O==_ Channel 7Note
P157
Note See Figure 6-6 for timer input pin selection and timer output pin selection.
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Figure 6-6. Port Configuration Diagram of Timer Array Unit 2

TAU2
Timer output selection
fcLk > Prescaler
»oTO20/P60
(=
af: =
Peo/Tl20 o we > TOS20
P30/Tlzo o] _ T1S20 05 | Channel 0 »(TOS201,200)
Pla2/Tl2o osl (T15201,200)| "|EE i #oTO20/P30
»oTO20/P132
Timer output selection  [»oTO21/Ps1
< F»0TO21/P31
P61/Tl21 o—» » Channel 1 » TOS20 [
P31/Tl21 o—»  TIS20 > (TOS211,210):: —»©TO21/P131
Pﬁgéﬁlﬂ 073 (TI1S211,210) —»©TO21/Pgo
R Timer output selection | o TO22/P75
Y cn 12 .| TOS20 ::
P75/TI22 o < anne *|(T0s221,220) —>oTO022/P32
P32/Tl22 o TIS20 >
P133/Tl22 o] (T1S221,220) F»0T022/P133
Timer output selection
| _Fl F»0TO23/P74
> o] TOS20 [»
e e Rl N N MU E: oo
P91/T123 o—»| (T15231,230) >0TO23/Po1
Timer output selection [ y6T0O24/Ps6
—>]
Pe6/Tl24 o—»] » Channel 4 o] TOS21 :: F»0TO024/P34
P3a/Tl2a o _ TIS21 (TOS241,240),
P134/Tl24 oy (T15241,240) 4 F»0TO24/P134
Timer output selection |, oT0,5/Pgs
—>]
P65/Tl25 o—»| s » Channel 5 ;( TOS21 ):: F»oTO25/P92
21 < TOS251,250
EZZ;1:§5 O (T|3251,250) d ™ F»oTO25/P35
5/TI35 o—»|
L, Timer output selection |y oTO26/P36
P63/TI26 o—» » Channel 6 s TOS2 [T | »6TO26/P
Pa6/Tlzs os| . T1S21 > (TOS261,260) OzefPea
P135/Tl26 o—» (TIS261,260) »0TO26/P135
Timer output selection
L Ly F»0TO27/P93
P93/Tl27 » Channel 7 » TOS21
o » (TOSZ71,270)_> F»0TO27/P37
Pe2/Tl27 o»| _ T1S21 »
P37/TI27 o—», (TiS271,270) —>oTO27/P62

Remark The pins mounted differ depending on the product. See 2.1 Pin Function List, 2.1.5 Pins for each product
(pins other than port pins)

RO1UH0317EJ0110 Rev. 1.10 R NS 368
Mar 23, 2015 ENES



RL78/D1A CHAPTER 6 TIMER ARRAY UNIT

(1) Timer counter register mn (TCRmn)
TCRmn is a 16-bit read-only register and is used to count clocks.
The value of this counter is incremented or decremented in synchronization with the rising edge of a count clock.
Whether the counter is incremented or decremented depends on the operation mode that is selected by the
MDmn3 to MDmnO bits of TMRmn.

Figure 6-7. Format of Timer Counter Register mn (TCRmn)

Address: FO180H, FO181H (TCRO00) to FO18EH, FO18FH (TCRO7), After reset: FFFFH R
FO1COH, FO1C1H (TCR10) to FO1CEH, FO1CFH (TCR17),
FO0200H, FO201H (TCR20) to FO20EH, FO20FH (TCR27)

FO0181H (TCRO0) FO180H (TCRO00)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

eeen | [ | [ L P [ TP T

The count value can be read by reading TCRmn.

The count value is set to FFFFH in the following cases.

e When the reset signal is generated

e When the TAUOEN bit (in case of TAUO), TAU1EN bit (in case of TAU1), or TAU2EN bit (in case of TAU2) of
peripheral enable register 0 (PERO) is cleared

When counting of the slave channel has been completed in the PWM output mode

When counting of the master/slave channel has been completed in the one-shot pulse output mode

¢ When counting of the slave channel has been completed in the multiple PWM output mode

The count value is cleared to 0000H in the following cases.

e When the start trigger is input in the capture mode

e When capturing has been completed in the capture mode

Caution The count value is not captured to TDRmn even when TCRmn is read.

Remark m: Unit number (m =0 to 2)
n: Channel number (n = 0to 7)

RO1UH0317EJ0110 Rev. 1.10 R NS 369
Mar 23, 2015 ENES



RL78/D1A

CHAPTER 6 TIMER ARRAY UNIT

The TCRmn register read value differs as follows according to operation mode changes and the operating status.

Table 6-2. TCRmn Register Read Value in Various Operation Modes

Note

Operation Mode | Count Mode TCRmn Register Read Value
Operation mode Operation mode Operation restart During start trigger
change after reset change after count after count operation | wait status after one
operation paused paused (TTmn = 1) count
(TTmn=1)
Interval timer Count down FFFFH Undefined Stop value -
mode
Capture mode Count up 0000H Undefined Stop value -
Event counter Count down FFFFH Undefined Stop value -
mode
One-count mode | Count down FFFFH Undefined Stop value FFFFH
Capture & one- Count up 0000H Undefined Stop value Capture value of
count mode TDRmn register + 1

Note The read values of the TCRmn register when TSmn has been set to “1” while TEmn = 0 are shown. The read value
is held in the TCRmn register until the count operation starts.

Remark m: Unit number (m =0 to 2)

n: Channel number (n =0to 7)
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(2) Timer data register mn (TDRmn)
This is a 16-bit register from which a capture function and a compare function can be selected.

The capture or compare function can be switched by selecting an operation mode by using the MDmn3 to MDmnO
bits of TMRmn.

The value of TDRmn can be changed at any time.
This register can be read or written in 16-bit units.
Reset signal generation clears this register to 0000H.

Figure 6-8. Format of Timer Data Register mn (TDRmn)

Address: FFF18H, FFF19H (TDRO0O0), FFF1AH, FFF1BH (TDRO1), After reset: 0000H R/W
FFF64H, FFF65H (TDRO2) to FFF6EH, FFF6FH (TDRO7),
FFF70H, FFF71H (TDR10) to FFF7EH, FFF7FH (TDR17),
FFF90H, FFF91H (TDR20) to FFF9EH, FFF9FH (TDR27)

FFF19H (TDRO0O) FFF18H (TDROO)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

gz N N N A O D D R

(i) When TDRmn is used as compare register

Counting down is started from the value set to TDRmn. When the count value reaches 0000H, an interrupt
signal (INTTMmn) is generated. TDRmn holds its value until it is rewritten.

Caution TDRmn does not perform a capture operation even if a capture trigger is input, when it is set
to the compare function.

(ii) When TDRmn is used as capture register
The count value of TCRmn is captured to TDRmn when the capture trigger is input.
A valid edge of the TImn pin can be selected as the capture trigger. This selection is made by TMRmn.

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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6.3 Registers Controlling Timer Array Unit

Timer array unit is controlled by the following registers.

¢ Peripheral enable register 0 (PERO)

e Timer clock select register m (TPSm)

e Timer mode register mn (TMRmn)

e Timer status register mn (TSRmn)

e Timer channel enable status register m (TEm)

e Timer channel start register m (TSm)

e Timer channel stop register m (TTm)

e Timer output enable register m (TOEm)

e Timer output register m (TOm)

o Timer output level register m (TOLm)

e Timer output mode register m (TOMm)

¢ Noise filter enable registers 0 to 2 (TNFENO to TNFEN2)
« Sampling clock select register (TNFSMPO to TNFSMP2)
« Noise filter clock select register (TNFCSO0 to TNFCS2)

e Timer input select registers 00, 01, 10, 11, 20, 21 (TIS00, 01, 10, 11, 20, 21)
e Timer output select registers 00, 01, 10, 11, 20, 21 (TOSO00, 01, 10, 11, 20, 21)
¢ Serial communication pin select register 1 (STSEL1)

« Timer input select else register (TISELSE)

¢ RTC1Hz pin select register (RTCSEL)

e Port mode registers 0, 1, 3,510 9, 13, 14

e Portregisters 0, 1, 3,510 9, 13, 14

Remark m: Unit number (m =0 to 2)
n: Channel number (n =010 7)
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(1) Peripheral enable register 0 (PERO)
PERO is used to enable or disable use of each peripheral hardware macro. Clock supply to a hardware macro that
is not used is stopped in order to reduce the power consumption and noise.
When the timer array unit O is used, be sure to set bit 0 (TAUOEN) of this register to 1.
When the timer array unit 1 is used, be sure to set bit 1 (TAUL1EN) of this register to 1.
When the timer array unit 2 is used, be sure to set bit 2 (TAU2EN) of this register to 1.
PERO can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 6-9. Format of Peripheral Enable Register 0 (PERO)

Address: FOOFOH  After reset: 00H R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>
PERO RTCEN LINIEN LINOEN SAU1EN SAUOEN TAU2EN TAU1EN TAUOEN
TAUmMEN Control of timer array unit m input clock
0 Stops supply of input clock.

o SFR used by the timer array unit m cannot be written.
e The timer array unit m is in the reset status.

1 Supplies input clock.
e SFR used by the timer array unit m can be read/written.

Cautions When setting the timer array unit, be sure to set TAUmMEN to 2 first. If TAUMEN = 0, writing to
a control register of the timer array unit is ignored, and all read values are default values
(except for timer input select register mn (TISmn), timer output select register mn (TOSmn),
noise filter enable registers 0 to 2 (TNFENO to TNFENZ2), serial communication pin select
register 1 (STSEL1), port mode registers 0, 1, 3, 5to 9, 13, 14).
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(2) Timer clock select register m (TPSm)

TPSm is a 16-bit register that is used to select four types of operation clocks (CKmO to CKm3) that are commonly
supplied to each channel. CKm3 is selected by bits 15 to 12 of TPSm, CKm2 is selected by bits 11 to 8 of TPSm,
CKm1 is selected by bits 7 to 4 of TPSm, and CKmO is selected by bits 3 to 0.

Rewriting of TPSm during timer operation is possible only in the following cases.

Rewriting of PRSm00 to PRSmO03 bits:

Rewriting of PRSm10 to PRSm13 bits:

Rewriting of PRSm20 to PRSm23 bits:

Rewriting of PRSm30 to PRSm33 bits:

Possible only when all the channels set to CKSmn0 = 0 and CKSmn1 =

0 are in the operation stopped state (TEmn = 0)

Possible only when all the channels set to CKSmn0O = 1 and CKSmn1l =

0 are in the operation stopped state (TEmn = 0)

Possible only when all the channels set to CKSmn0 = 0 and CKSmn1l =

1 are in the operation stopped state (TEmn = 0)

Possible only when all the channels set to CKSmn0 = 1 and CKSmn1l =

1 are in the operation stopped state (TEmn = 0)

TPSm can be set by a 16-bit memory manipulation instruction.

Reset signal generation clears this register to 0000H.

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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Figure 6-10. Format of Timer Clock Select Register m (TPSm)

Address: FO1B6H, FO1B7H (TPS0), FOLF6H, FOLF7H (TPS1)  After reset: 0000H  R/W
F0236H, F0237H (TPS2)
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TPSm PRS | PRS | PRS | PRS | PRS | PRS | PRS | PRS | PRS | PRS | PRS | PRS | PRS | PRS | PRS | PRS
m33 | m32 | m31 | m30 | m23 | m22 | m21 | m20 | m13 | m12 | m11 | m10 | mO3 | mO2 | m0O1 | mOO

PRS | PRS | PRS | PRS Selection of operation clock (CKmk)“°*®
mk3 | mk2 | mkl | mko felk = ferk = felk = felk = felk =
2 MHz 8 MHz 16 MHz 24 MHz 32 MHz

0 0 0 0 fok 2 MHz 8 MHz 16 MHz 24 MHz 32 MHz
0 0 0 1 | fow/2 1 MHz 4 MHz 8 MHz 12 MHz 16 MHz
0 0 1 0 | for2? 500 kHz 2 MHz 4 MHz 6 MHz 8 MHz
0 0 1 1| fow/2® 250 kHz 1 MHz 2 MHz 3 MHz 4 MHz
0 1 0 0 |fox/2* 125 kHz 0.5 MHz 1 MHz 1.5 MHz 2 MHz
0 1 0 1| fows2® 62.5 kHz 250 kHz 0.5 MHz 750 kHz 1 MHz
0 1 1 0 | fow/2® 31.25kHz | 125kHz 250 kHz 375 kHz 500 kHz
0 1 1 1| fews2’ 15.63kHz | 62.5 kHz 125 kHz 187.5kHz | 250 kHz
1 0 0 0 | fows2® 7.81 kHz 31.25kHz | 62.5kHz 93.75kHz | 125 kHz
1 0 0 1| fows2® 3.91 kHz 15.63kHz |31.25kHz |46.87kHz |62.5kHz
1 0 1 0 | fox/2® 1.95 kHz 7.81 kHz 15.63kHz |23.43kHz |31.25kHz
1 0 1 1 | fow/2™ 976 Hz 3.91 kHz 7.81 kHz 11.71 kHz | 15.63 kHz
1 1 0 0 | fow2® 488 Hz 1.95 kHz 3.91 kHz 5.85 kHz 7.81 kHz
1 1 0 1| fow/2® 244 Hz 976 Hz 1.95 kHz 2.92 kHz 3.91 kHz
1 1 1 0 | fox/2™ 122 Hz 488 Hz 976 Hz 1.46 kHz 1.95 kHz
1 1 1 1| fow/2® 61 Hz 244 Hz 488 Hz 732.42Hz | 976 Hz

Note When changing the clock selected for fcik (by changing the system clock control register (CKC) value),
stop the timer array unit (TTm = 00FFH).
The timer array unit must also be stopped if the operating clock specified by using the CKSmn bit
(fmex), or the valid edge of the signal input from the TImn pin is selected as the count clock (frcik).

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
k=0to3
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(3) Timer mode register mn (TMRmn)
TMRmn sets an operation mode of channel n. It is used to select an operation clock (fuck), a count clock, whether
the timer operates as the master or a slave, a start trigger and a capture trigger, the valid edge of the timer input,
and an operation mode (interval, capture, event counter, one-count, or capture & one-count).
Rewriting TMRmn is prohibited when the register is in operation (when TEm = 1). However, bits 7 and 6 (CISmn1,
CISmn0) can be rewritten even while the register is operating with some functions (when TEm = 1) (for details, see
6.7 Operation of Timer Array Unit as Independent Channel and 6.8 Operation of Plural Channels of Timer
Array Unit).
TMRmn can be set by a 16-bit memory manipulation instruction.
Reset signal generation clears this register to 0000H.

Figure 6-11. Format of Timer Mode Register mn (TMRmn) (1/3)

Address: FO190H, FO191H (TMROO0) to FO19EH, FO19FH (TMRO07),  After reset: 0000H R/W
FO1DOH, FO1D1H (TMR10) to FO1DEH, FO1DFH (TMR17),
F0210H, FO211H (TMR20) to FO21EH, FO21FH (TMR27)

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn CKS | CKS 0 CCS | MAST| STS | STS | STS | CIS | CIS 0 0 MD MD MD MD
mnl | mnO mnO | ERmn | mn2 | mnl | mnO | mnl | mn0 mn3 | mn2 | mnl | mnO
CKS | CKS Selection of operation clock (fuck) of channel n
mnl | mnO
0 0 Operation clock CKmO set byTPSm register
0 1 Operation clock CKm1 set by TPSm register
1 0 Operation clock CKm2 set by TPSm register
1 1 Operation clock CKm3 set by TPSm register

Operation clock (fuck) is used by the edge detector. A count clock (frck) is generated depending on the setting of
the CCSmn bit.

CcCs Selection of count clock (frcx) of channel n
mnO

0 Operation clock (fuck) specified by CKSmn bit

1 | Valid edge of input signal input from TImn pin

Count clock (frcwk) is used for the timer counter, output controller, and interrupt controller.

Cautions 1. Be sure to clear bits 13, 5, and 4 to “0”.

2. The timer array unit must be stopped (TTm = 00FFH) if the clock selected for fcik is
changed (by changing the value of the system clock control register (CKC)), even if the
operating clock specified by using the CKSmn bit (fmck), or the valid edge of the signal
input from the TImn pin is selected as the count clock (frcik).

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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Figure 6-11. Format of Timer Mode Register mn (TMRmn) (2/3)

Address: FO190H, FO191H (TMROO) to FO19EH, FO19FH (TMRO7),  After reset: 0000H R/W
FO1DOH, FO1D1H (TMR10) to FO1DEH, FO1DFH (TMR17),
F0210H, FO211H (TMR20) to FO21EH, FO21FH (TMR27)

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn CKS | CKS 0 CCS |MAST | STS | STS | STS | CIS | CIS 0 0 MD | MD | MD | MD
mnl | mnO mnO | ERmn | mn2 | mnl | mnO | mnl | mnO mn3 | mn2 [ mnl | mnO
MAS Selection of operation in single-operation function or as slave channel in combination-operation function/
TER operation as master channel in combination-operation function of channel n
mn
0 Operates in single-operation function or as slave channel in combination-operation function.
1 Operates as master channel in combination-operation function.
Only the even channel can be set as a master channel (MASTERmnN = 1).
Be sure to use the odd channel as a slave channel (MASTERmnN = 0).
Clear MASTERmMN to O for a channel that is used with the single-operation function.
STS | STS [STSm Setting of start trigger or capture trigger of channel n
mn2 | mnl n0
0 0 0 Only software trigger start is valid (other trigger sources are unselected).
0 0 1 Valid edge of TImn pin input is used as both the start trigger and capture trigger.
0 1 0 Both the edges of TImn pin input are used as a start trigger and a capture trigger.
1 0 0 Interrupt signal of the master channel is used (when the channel is used as a slave channel
with the combination operation function).
Other than the above | Setting prohibited
CIS | CIs Selection of TImn pin input valid edge
mnl | mnO
0 0 Falling edge
0 1 Rising edge
1 0 Both edges (when low-level width is measured)
Start trigger: Falling edge, Capture trigger: Rising edge
1 1 Both edges (when high-level width is measured)
Start trigger: Rising edge, Capture trigger: Falling edge
If both the edges are specified when the value of the STSmn2 to STSmnO bits is other than 010B, set the CISmn1l
to CISmnO bits to 10B.
Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
RO1UH0317EJ0110 Rev. 1.10 IZENESAS 377

Mar 23, 2015



RL78/D1A

CHAPTER 6 TIMER ARRAY UNIT

Figure 6-11. Form

at of Timer Mode Register mn (TMRmn) (3/3)

Address: FO190H, FO191H (TMROO) to FO19EH, FO19FH (TMRO7),  After reset: 0000H R/W
FO1DOH, FO1D1H (TMR10) to FO1DEH, FO1DFH (TMR17),
F0210H, FO211H (TMR20) to FO21EH, FO21FH (TMR27)
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn CKS | CKS 0 CCS | MAST | STS | STS | STS | CIS | CIS 0 0 MD | MD | MD | MD
mnl | mnO mnO | ERmn | mn2 | mnl | mnO0 | mnl | mn0O mn3 | mn2 | mnl | mnO
MD | MD | MD | MD Operation mode of channel n Corresponding function Count operation of
mn3 | mn2 | mnl | mnO TCR
0 0 0 1/0 | Interval timer mode Interval timer / Square wave Counting down
output / Divider function /
PWM output (master)
0 1 0 1/0 | Capture mode Input pulse interval Counting up
measurement
0 1 1 0 Event counter mode External event counter Counting down
1 0 0 1/0 | One-count mode Delay counter / One-shot Counting down
pulse output / PWM output
(slave)
1 1 0 0 Capture & one-count mode Measurement of high-/low- Counting up
level width of input signal
Other than the above Setting prohibited

The operation of MDmnO bits varies depending on each operation mode (see table below).

Operation mode MD Setting of starting counting and interrupt
(Value set by the MDmn3 to MDmn1 bits mno
(see table above))
o Interval timer mode 0 | Timer interrupt is not generated when counting is started
(0,0,0) (timer output does not change, either).
e Capture mode 1 | Timer interrupt is generated when counting is started
0,1,0) (timer output also changes).
e Event counter mode 0 | Timer interrupt is not generated when counting is started
©0,1,1) (timer output does not change, either).
e One-count mode 0 | Start trigger is invalid during counting operation.
1,0,0) At that time, interrupt is not generated, either.
1 Start trigger is valid during counting operation™*'®.
At that time, interrupt is also generated.
e Capture & one-count mode 0 | Timer interrupt is not generated when counting is started
(1,1,0 (timer output does not change, either).
Start trigger is invalid during counting operation.
At that time, interrupt is not generated, either.
Other than the above Setting prohibited

Note

If the start trigger (TSmn

1) is issued during operation, the counter is cleared, an interrupt is

generated, and recounting is started.

Remark m: Unit number (m =0 to 2)
n: Channel number (n=0to 7)
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(4) Timer status register mn (TSRmn)
TSRmn indicates the overflow status of the counter of channel n.

TSRmn is valid only in the capture mode (MDmn3 to MDmn1l = 010B) and capture & one-count mode (MDmn3 to
MDmn1 = 110B). It will not be set in any other mode. See Table 6-3 for the operation of the OVF bit in each

operation mode and set/clear conditions.
TSRmn can be read by a 16-bit memory manipulation instruction.

The lower 8 bits of TSRmn can be set with an 8-bit memory manipulation instruction with TSRmnL.

Reset signal generation clears this register to 0000H.

Figure 6-12. Format of Timer Status Register mn (TSRmn)

Address: FO1AOH, FO1A1H (TSRO00) to FO1AEH, FO1AFH (TSRO7),  After reset: 0000H R
FO1EOH, FO1E1H (TSR10) to FO1EEH, FO1EFH (TSR17),
FO0220H, FO221H (TSR20) to FO22EH, FO22FH (TSR27),

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
sken | 0 ] 0 ] 0 ] 0 ] o] o] oo o]o]o]o]olol]o o]
OVF Counter overflow status of channel n

0 Overflow does not occur.

1 Overflow occurs.

When OVF = 1, this flag is cleared (OVF = 0) when the next value is captured without overflow.

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)

Table 6-3. OVF Bit Operation and Set/Clear Conditions in Each Operation Mode

Timer Operation Mode OVF Set/Clear Conditions
e Capture mode clear | When no overflow has occurred upon capturing
e Capture & one-count mode set When an overflow has occurred upon capturing
¢ Interval timer mode clear -
e Event counter mode (Use prohibited, not set/cleared)
¢ One-count mode set

Remark The OVF bit does not change immediately after the counter has overflowed, but changes upon the

subsequent capture.
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(5) Timer channel enable status register m (TEm)
TEm is used to enable or stop the timer operation of each channel.
When a bit of timer channel start register m (TSm) is set to 1, the corresponding bit of this register is set to 1.
When a bit of timer channel stop register m (TTm) is set to 1, the corresponding bit of this register is cleared to O.
TEm can be read by a 16-bit memory manipulation instruction.
The lower 8 bits of TEm can be read with a 1-bit or 8-bit memory manipulation instruction with TEmL.
Reset signal generation clears this register to 0000H.

Figure 6-13. Format of Timer Channel Enable Status Register m (TEm)

Address: FO1BOH, FO1B1H (TEO), FOLFOH, FO1F1H (TE1), After reset: 0000H R
FO230H, FO231H (TE2)

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TEm | 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘TEm? ‘ TEm6 ‘ TEm5 ‘TEm4 ‘TEmS ‘TEmZ | TEm1l ‘TEmOl
TE Indication of operation enable/stop status of channel n
mn

0 Operation is stopped.

1 Operation is enabled.

Caution Be sure to clear bits 15 to 8 of TEm to O.

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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(6) Timer channel start register m (TSm)
TSm is a trigger register that is used to clear a timer counter (TCRmn) and start the counting operation of each
channel.
When a bit (TSmn) of this register is set to 1, the corresponding bit (TEmn) of timer channel enable status register
m (TEm) is setto 1. TSmn is a trigger bit and cleared immediately when TEmn = 1.
TSm can be set by a 16-bit memory manipulation instruction.
The lower 8 bits of TSm can be set with a 1-bit or 8-bit memory manipulation instruction with TSmL.
Reset signal generation clears this register to 0000H.

Figure 6-14. Format of Timer Channel Start Register m (TSm)

Address: FO1B2H, FO1B3H (TS0), FOLF2H, FOLF3H (TS1),  After reset: 0000H R/W
F0232H, F0233H (TS2)

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TSm | 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘TSm?‘TSmG‘TSmS‘TSm4‘TSm3‘TSm2|TSm1‘TSmO|
TS Operation enable (start) trigger of channel n
mn

0 No trigger operation

1 TEmn is set to 1 and the count operation becomes enabled.
The TCRmn count operation start in the count operation enabled state varies depending on each operation
mode (see Table 6-4).

Caution Be sure to clear bits 15to 8 of TSm to 0.

Remarks 1. When the TSm register is read, O is always read.
2. m: Unit number (m=0to 2)
n: Channel number (n = 0to 7)
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Table 6-4. Operations from Count Operation Enabled State to TCRmn Count Start

Timer Operation Mode

Operation When TSmn = 1 Is Set

e Interval timer mode

No operation is carried out from start trigger detection (TSmn=1) until count clock
generation.

The first count clock loads the value of TDRmn to TCRmn and the subsequent
count clock performs count down operation (see 6.3 (6) (a) Start timing in
interval timer mode).

e Event counter mode

Writing 1 to TSmn bit loads the value of TDRmn to TCRmn.

The subsequent count clock performs count down operation.

The external trigger detection selected by STSmn2 to STSmnO bits in the
TMRmn register does not start count operation (see 6.3 (6) (b) Start timing in
event counter mode).

e Capture mode

No operation is carried out from start trigger detection until count clock
generation.

The first count clock loads 0000H to TCRmn and the subsequent count clock
performs count up operation (see 6.3 (6) (c) Start timing in capture mode).

e One-count mode

When TSmn = 0, writing 1 to TSmn bit sets the start trigger wait state.

No operation is carried out from start trigger detection until count clock
generation.

The first count clock loads the value of TDRmn to TCRmn and the subsequent
count clock performs count down operation (see 6.3 (6) (d) Start timing in one-
count mode).

e Capture & one-count mode

When TSmn = 0, writing 1 to TSmn bit sets the start trigger wait state.

No operation is carried out from start trigger detection until count clock
generation.

The first count clock loads 0000H to TCRmn and the subsequent count clock
performs count up operation (see 6.3 (6) (e) Start timing in capture & one-
count mode).

Remark m: Unit number (m =0 to 2)

n: Channel number (n =0to 7)
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(@) Start timing in interval timer mode

<1> Writing 1 to TSmn sets TEmn = 1.

<2> The write data to TSmn is held until count clock generation.

<3> TCRmn holds the initial value until count clock generation.
<4> On generation of count clock, the “TDRmn value” is loaded to TCRmn and count starts.

Figure 6-15. Start Timing (In Interval Timer Mode)

fork |||

TSmn (write)

TEmn

Count clock

TSmn (write) hold signal

Start trigger detection signal

TCRmn

INTTMmn

Caution

<1>

U

U

UL

N

)

<2>

<3>

) <4>

Initial value

¥ TDRmn value

\

'
i

"~"When MDmnO = 1 is set

In the first cycle operation of count clock after writing TSmn, an error at a maximum of one clock
is generated since count start delays until count clock has been generated.

When the

information on count start timing is necessary, an interrupt can be generated at count start by

setting MDmnO = 1.

Remark

m: Unit number (m =0 to 2)

n: Channel number (h=0to 7)
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(b) Start timing in event counter mode

<1> While TEmn is set to 0, TCRmn holds the initial value.
<2> Writing 1 to TSmn sets 1 to TEmn.

<3> As soon as 1 has been written to TSmn and 1 has been set to TEmn, the “TDRmn value” is loaded to
TCRmn to start counting.
<4> After that, the TCRmn value is counted down according to the count clock.

Figure 6-16. Start Timing (In Event Counter Mode)

e UL U LU

TSmn (write)

TEmn <1> 7
—_——<2>
Count clock
TSmn (write) hold signal /

Start trigger detection signal

<1> )<3>
TCRmn Initial value ¥ TDRmn value TDRmn value-1
Remark m: Unit number (m =0 to 2)
n: Channel number (n=01to 7)
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(c) Start timing in capture mode

<1> Writing 1 to TSmn sets TEmn = 1.

<2> The write data to TSmn is held until count clock generation.
<3> TCRmn holds the initial value until count clock generation.

<4> On generation of count clock, 0000H is loaded to TCRmn and count starts.

Figure 6-17. Start Timing (In Capture Mode)

fork | I |

TSmn (write)

TEmn

Count clock

TSmn (write) hold signal

Start trigger detection signal

TCRmn

INTTMmn

oy

UL

A

<1>

)

<2>

<3>

) <4>

Initial value

¥ 0000H

\

'
! i

"~"When MDmn0 = 1 is set

Caution In the first cycle operation of count clock after writing TSmn, an error at a maximum of one clock

is generated since count start delays until count clock has been generated.

When the

information on count start timing is necessary, an interrupt can be generated at count start by

setting MDmnO = 1.

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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(d) Start timing in one-count mode

<1> Writing 1 to TSmn sets TEmn = 1.
<2> Enters the start trigger input wait status, and TCRmn holds the initial value.
<3> On start trigger detection, the “TDRmn value” is loaded to TCRmn and count starts.

Figure 6-18. Start Timing (In One-count Mode)

e LML UL UL LT

<1>

)

TSmn (write)

TEmn

TImn edge detection signal

Count clock Nete ]

TSmn (write) hold signal

Start trigger detection signal

<2> )<3>
TCRmn Initial value ¥ TDRmn value

»
>

Start trigger input wait status
Note When the one-count mode is set, the operation clock (fuck) is selected as count clock (CCSmn = 0).

Caution An input signal sampling error is generated since operation starts upon start trigger detection
(The error is one count clock when TImn is used).

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)

RO1UH0317EJ0110 Rev. 1.10 R NS 386
Mar 23, 2015 ENES



RL78/D1A CHAPTER 6 TIMER ARRAY UNIT

(e) Start timing in capture & one-count mode
<1> Writing 1 to TSmn sets TEmn = 1.
<2> Enters the start trigger input wait status, and TCRmn holds the initial value.

<3> On start trigger detection, 0000H is loaded to TCRmn and count starts.

Figure 6-19. Start Timing (In Capture & One-count Mode)

e LML U UL

TSmn (write) <1>

TEmn ¥

TImn edge detection signal

Count clock Nete ]

TSmn (write) hold signal

Start trigger detection signal

<2> ) <3>
TCRmn Initial value ¥ 0000H

v

Start trigger input wait status

Note When the capture & one-count mode is set, the operation clock (fuck) is selected as count clock (CCSmn =
0).

Caution An input signal sampling error is generated since operation starts upon start trigger detection
(The error is one count clock when TImn is used).

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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(7) Timer channel stop register m (TTm)
TTm is a trigger register that is used to clear a timer counter (TCRmn) and stop the counting operation of each
channel.
When a bit (TTmn) of this register is set to 1, the corresponding bit (TEmn) of timer channel enable status register
m (TEm) is cleared to 0. TTmn is a trigger bit and cleared to 0 immediately when TEmn = 0.
TTm can be set by a 16-bit memory manipulation instruction.
The lower 8 bits of TTm can be set with a 1-bit or 8-bit memory manipulation instruction with TTmL.
Reset signal generation clears this register to 0000H.

Figure 6-20. Format of Timer Channel Stop Register m (TTm)

Address: FO1B4H, FO1B5H (TT0), FO1F4H, FO1F5H (TT1)  After reset: 0000H — R/W
F0234H, F0235H (TT2)

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TTm | 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘TTm? ‘ TTm6 ‘ TTm5 ‘ TTm4 ‘ TTm3 ‘ TTm2 | TTml ‘ TTm0|
TT Operation stop trigger of channel n
mn

0 No trigger operation

1 Operation is stopped (stop trigger is generated).

Caution Be sure to clear bits 15to 8 of TTm to 0.

Remarks 1. When the TTm register is read, 0 is always read.
2. m: Unit number (m=0to 2)
n: Channel number (n = 0to 7)
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(8) Timer output enable register m (TOEm)
TOEm is used to enable or disable timer output of each channel.
Channel n for which timer output has been enabled becomes unable to rewrite the value of the TOmn bit of the
timer output register (TOm) described later by software, and the value reflecting the setting of the timer output
function through the count operation is output from the timer output pin (TOmn).
TOEm can be set by a 16-bit memory manipulation instruction.
The lower 8 bits of TOEm can be set with a 1-bit or 8-bit memory manipulation instruction with TOEmL.
Reset signal generation clears this register to 0000H.

Figure 6-21. Format of Timer Output Enable Register m (TOEm)

Address: FO1BAH, FO1BBH (TOEO), FOLFAH, FOIFBH (TOE1),  After reset: 0000H R/W
FO23AH, FO23BH (TOE2),
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TOEm 0 0 0 0 0 0 0 0 TOE | TOE | TOE | TOE | TOE | TOE | TOE | TOE
m7 m6 m5 m4 m3 m2 ml mO

TOE Timer output enable/disable of channel n
mn

0 The TOmn operation stopped by count operation (timer channel output bit).

Writing to the TOmn bit is enabled.

The TOmn pin functions as data output, and it outputs the level set to the TOmn bit.
The output level of the TOmn pin can be manipulated by software.

1 The TOmn operation enabled by count operation (timer channel output bit).

Writing to the TOmn bit is disabled (writing is ignored).

The TOmn pin functions as timer output, and the TOEmn is set or reset depending on the timer operation.
The TOmn pin outputs the square-wave or PWM depending on the timer operation.

Caution Be sure to clear bits 15to 8 of TOEm to 0.

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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(9) Timer output register m (TOm)

TOm is a buffer register of timer output of each channel.
The value of each bit in this register is output from the timer output pin (TOmn) of each channel.
This register can be rewritten by software only when timer output is disabled (TOEmn = 0). When timer output is

enabled (TOEmn = 1), rewriting this register by software is ignored, and the value is changed only by the timer
operation.
To use the pins sharing timer output as port function pins, set the corresponding TOmn bit to “0”.

TOm can be set by a 16-bit memory manipulation instruction.
The lower 8 bits of TOm can be set with an 8-bit memory manipulation instruction with TOmL.
Reset signal generation clears this register to 0000H.

Address: FO1B8H, FO1B9H (TOO0), FO1F8H, FO1F9H (TO1),

FO0238H, F0239H (TO2)

After reset: 0000H R/W

Figure 6-22. Format of Timer Output Register m (TOm)

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TOm 0 0 0 0 0 0 0 0 TOm | TOm | TOm | TOm | TOm | TOm | TOm | TOm
7 6 5 4 3 2 1 0
TO Timer output of channel n
mn
0 Timer output value is “0".

1

Timer output value is “1".

Caution Be sure to clear bits 15to 8 of TOm to 0.

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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(10) Timer output level register m (TOLm)
TOLm is a register that controls the timer output level of each channel.
The setting of the inverted output of channel n by this register is reflected at the timing of set or reset of the timer
output signal while the timer output is enabled (TOEmn = 1) in the combination operation mode (TOMmn = 1). In
the toggle mode (TOMmn = 0), this register setting is invalid.
TOLm can be set by a 16-bit memory manipulation instruction.
The lower 8 bits of TOLm can be set with an 8-bit memory manipulation instruction with TOLmL.
Reset signal generation clears this register to 0000H.

Figure 6-23. Format of Timer Output Level Register m (TOLm)

Address: FO1BCH, FO1BDH (TOLO), FOLFCH, FOLFDH (TOL1),  After reset: 0000H R/W
F023CH, FO23DH (TOL?2)
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TOLm 0 0 0 0 0 0 0 0 TOL | TOL | TOL | TOL | TOL | TOL | TOL | TOL
m7 m6 m5 m4 m3 m2 ml mO

TOL Control of timer output level of channel n
mn

0 Positive logic output (active-high)

1 Inverted output (active-low)

Caution Be sure to clear bits 15to 8 of TOLm to 0.

Remarks 1. If the value of this register is rewritten during timer operation, the timer output is inverted when
the timer output signal changes next, instead of immediately after the register value is rewritten.
2. m: Unit number (m=0to 2)
n: Channel number (n=0to 7)
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(11) Timer output mode register m (TOMm)
TOMm is used to control the timer output mode of each channel.

When a channel is used for the single-operation function, set the corresponding bit of the channel to be used to 0.

When a channel is used for the combination operation function (PWM output, one-shot pulse output, or multiple

PWM output), set the corresponding bit of the master channel to 0 and the corresponding bit of the slave channel

to 1.

The setting of each channel n by this register is reflected at the timing when the timer output signal is set or reset

while the timer output is enabled (TOEmn = 1).
TOMm can be set by a 16-bit memory manipulation instruction.

The lower 8 bits of TOMm can be set with an 8-bit memory manipulation instruction with TOMmL.

Reset signal generation clears this register to 0000H.

Address: FO1BEH, FO1BFH (TOMO), FO1FEH, FO1FFH (TOM1),
FO23EH, FO23FH (TOM2),

Figure 6-24. Format of Timer Output Mode Register m (TOMm)

After reset: 0000H R/W

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TOMmM 0 0 0 0 0 0 0 0 [TOM |TOM | TOM | TOM | TOM | TOM | TOM | TOM
m7 mé m5 m4 m3 m2 ml mO
TOM Control of timer output mode of channel n
mn
0 Toggle mode (to produce toggle output by timer interrupt request signal (INTTMmn))

Combination operation mode (output is set by the timer interrupt request signal (INTTMmn) of the master
channel, and reset by the timer interrupt request signal (INTTMmp) of the slave channel.)

Caution Be sure to clear bits 15 to 8 of TOMm to 0.

Remark m: Unit number (m = 0 to 2), n: Channel number, p: Slave channel number
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(12) Noise filter enable registers 0to 2 (TNFENO to TNFENZ2)
TNFENO is used to set for each channel whether the noise filter can be used for the input signal from the timer
input pin of timer array unit 0.
TNFENL1 is used to set for each channel whether the noise filter can be used for the input signal from the timer
input pin of timer array unit 1.
TNFEN2 is used to set for each channel whether the noise filter can be used for the input signal from the timer
input pin of timer array unit 2.
Enable the noise filter by setting the corresponding bits to 1 on the pins in need of noise removal.
When the noise filter is ON, it detects the correspondence between the 2 clocks with the CPU/peripheral hardware
clock (fuck), and synchronizes them. When the noise filter is OFF, only synchronization is performed with the
CPU/peripheral hardware clock (fmck).
TNFENO to TNFEN2 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H.
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Figure 6-25. Format of Noise Filter Enable Register 0 (TNFENO)
Address: FOO60H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
TNFENO TNFENO7 TNFENO6 TNFENO5 TNFENO4 TNFENO3 TNFENO2 TNFENO1 TNFENOO
TNFENO7 Enable/disable using noise filter of TIO7 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFENO6 Enable/disable using noise filter of TIO6 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFENO5 Enable/disable using noise filter of TIO5 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFENO4 Enable/disable using noise filter of TIO4 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFENO3 Enable/disable using noise filter of TIO3 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFENO2 Enable/disable using noise filter of TIO2 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFENO1 Enable/disable using noise filter of TIO1 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFENOO Enable/disable using noise filter of TIOO pin input signal
0 Noise filter OFF
1 Noise filter ON

Remark The pins mounted differ depending on the product. See 6.3 (13) Timer input select registers 0, 1
(TISO, TIS1) for details.
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Figure 6-26. Format of Noise Filter Enable Register 1 (TNFEN1)
Address: FO064H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
TNFEN1 TNFEN17 TNFEN16 TNFEN15 TNFEN14 TNFEN13 TNFEN12 TNFEN11 TNFEN10
TNFEN17 Enable/disable using noise filter of TI17 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFEN16 Enable/disable using noise filter of TI16 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFEN15 Enable/disable using noise filter of TI15 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFEN14 Enable/disable using noise filter of TI14 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFEN13 Enable/disable using noise filter of TI13 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFEN12 Enable/disable using noise filter of TI12 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFEN11 Enable/disable using noise filter of TI11 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFEN10 Enable/disable using noise filter of TI10 pin input signal
0 Noise filter OFF
1 Noise filter ON

Remark The pins mounted differ depending on the product. See 6.3 (13) Timer input select registers 0, 1
(TISO, TIS1) for details.
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Address: FO068H

Symbol

TNFEN2

Figure 6-27. Format of Noise Filter Enable Register 2 (TNFEN2)

After reset: 00H R/W
7 6 5 4 3 2 1 0
TNFEN27 | TNFEN26 | TNFEN25 | TNFEN24 | TNFEN23 | TNFEN22 | TNFEN21 | TNFEN20
TNFEN27 Enable/disable using noise filter of TI27 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFEN26 Enable/disable using noise filter of TI26 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFEN25 Enable/disable using noise filter of TI25 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFEN24 Enable/disable using noise filter of TI24 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFEN23 Enable/disable using noise filter of TI23 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFEN22 Enable/disable using noise filter of TI22 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFEN21 Enable/disable using noise filter of TI21 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFEN20 Enable/disable using noise filter of TI20 pin input signal
0 Noise filter OFF
1 Noise filter ON
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(13) Sampling clock select register (TNFSMPO to TNFSMP2)

Address: FO061H

Symbol

Figure 6-28. Format of sampling clock select register (TNFSMPO to TNFSMP2)

After reset: 00H R/IW
7 6 5 4 3 2 1 0

TNFSMPO

NFSMP013

NFSMPO012 | NFSMPO0O11 | NFSMP010 | NFSMP0O03 | NFSMP002 | NFSMPOO1

NFSMPO000

Address: FO065H

Symbol

After reset: 00H R/IW
7 6 5 4 3 2 1 0

TNFSMP1

NFSMP113

NFSMP112 | NFSMP111 | NFSMP110 | NFSMP103 | NFSMP102 | NFSMP101

NFSMP100

Address: FOO69H

Symbol

After reset: 00H R/W
7 6 5 4 3 2 1 0

TNFSMP2

NFSMP213

NFSMP212 | NFSMP211 | NFSMP210 | NFSMP203 | NFSMP202 | NFSMP201

NFSMP200

n=0,1

NFSMPmn3 NFSMPmn2 NFSMPmn1 NFSMPmMnO Clock select

fCLK

fek/2

fCLK/22

fCLK/23

feu/2*

fol2®

fCLK/26

fCLK/27

fcu</28

fow/2®

fMAIN

fMAIN/2

fuwan/ 2

fuan/ 2°

fuan/ 2

P lkr|lPr|Pr P[P |P|r|lO|]lO|lOo|lOo|O|O|O |O
P lr|lr|r|lo|lo|lo|lo|r|kr|r|r|lo|lolo|o
b |k |lo|lo|kr|kr|lojlo|r|kr|lo|lo|r |k, |o]|o
» |lo|r |lo|r|lolr|loflr|lo|lr|lo|lr |o|r |o

f|L

Note In fact, NF clock is gated by TAUXEN. If not use TAU, NE is also disabled.
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(14) Noise filter clock select register (TNFCSO0 to TNFCS2)

Figure 6-29. Format of noise filter clock select register (TNFCSO to TNFCS2)

Address: FO062H  After reset: 00H R/IW

Symbol 7 6 5 4 3 2 1 0
TNFCSO TNFCSO07 TNFCS06 TNFCS05 TNFCS04 TNFCS03 TNFCS02 TNFCSO01 TNFCSO00
Address: FO066H  After reset: 00H R/IW
Symbol 7 6 5 4 3 2 1 0
TNFCS1 TNFCS17 | TNFCS16 | TNFCS15 | TNFCS14 | TNFCS13 | TNFCS12 | TNFCS11 | TNFCS10
Address: FOO6AH  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
TNFCS2 TNFCS27 TNFCS26 TNFCS25 TNFCS24 TNFCS23 TNFCS22 TNFCS21 TNFCS20
TNFCSmn Noise filter clock for TImn (m:TAU unit Number (0 to 2), n: channel Number (0 to 7))
0 NFSMPmO selected by TNFSMPmMOI[3:0]
1 NFSMPm1 selected by TNFSMPm1[3:0]
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(15) Timer input select register (TIS00, TIS01, TIS10, TIS11, TIS20, TIS21)
These registers are used for alternate switch of TAU input pins. TIS00 and TISO1 is for TAU unit0, TIS10 and
TIS11 for TAU unitl, TIS20 and TIS21 for TAU unit2.

Figure 6-30. Format of Timer Input Select Register 0 (TIS00, TIS01) (1/2)

Address: FOO70H  After reset: 00H R/W (Note: Bits 1 and 5 are read only bit)

Symbol 7 6 5 4 3 2 1 0
TIS00 TIS031 TIS030 0 TIS020 TIS011 TIS010 0 TIS000

Address: FOO71H  After reset: 00H R/W (Note: Bits 1 and 5 are read only bit)

Symbol 7 6 5 4 3 2 1 0
TISO1 TIS071 TIS070 0 TIS060 TIS051 TIS050 0 TIS040
TIS000 TI00 (TAU unit0 CHO) alternate pin selection
0 P00
1 P136
TIS011 TIS010 TIO1 (TAU unit0 CH1) alternate pin selection
0 0 P01
0 1 P80
1 0 P94
Other than the above Setting prohibited (same as “00” setting)

TIS020 TI02 (TAU unit0 CH2) alternate pin selection
0 P02
1 P50
TIS031 TIS030 TIO3 (TAU unit0 CH3) alternate pin selection
0 0 P03
0 1 P81
1 0 P95
1 1 P70
TIS040 TI04 (TAU unit0 CH4) alternate pin selection
0 P04
1 P51
TIS051 TIS050 TIO5 (TAU unit0 CH5) alternate pin selection
0 0 P05
0 1 P82
1 0 P96
Other than the above Setting prohibited (same as “00” setting)

TIS060 TI06 (TAU unit0O CH6) alternate pin selection
0 P06
1 P52
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Figure 6-30. Format of Timer Input Select Register 0 (TIS00, TIS01) (2/2)

TISO071 TIS070 TI07 (TAU unit0 CH7) alternate pin selection
0 0 P07
0 1 P83
1 0 P97

Other than the above

Setting prohibited (same as “00” setting)
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Figure 6-31. Format of TIS10 and TIS11 Registers (1/2)

Address: FOO72H After reset: 00H

R/W: (Note: Bits 0, 1 and 5 are read only bit.)

Symbol 7 6 5 4 3 2 1 0
TIS10 TIS131 TIS130 0 TIS120 TIS111 TIS110 0 0
Address: FOO73H After reset: 00H R/IW
Symbol 7 6 5 4 3 2 1 0
TIS11 TIS171 TIS170 TIS161 TIS160 TIS151 TIS150 TIS141 TIS140
TIS111 TIS110 TI11 (TAU unitl CH1) alternate pin selection
0 0 P11
0 1 P84
1 0 P140
1 1 P64
TIS120 TI112 (TAU unitl CH2) alternate pin selection
0 P12
1 P02
TIS131 TIS130 TI13 (TAU unitl CH3) alternate pin selection
0 0 P13
0 1 P03
1 0 P53
1 1 P85
TIS141 TIS140 T114 (TAU unitl CH4) alternate pin selection
0 0 P14
0 1 P04
1 0 P54

Other than the above

Setting prohibited (same as “00” setting)

TIS151 TIS150

TI15 (TAU unitl CH5) alternate pin selection

0 0 P15
0 1 P05
1 0 P55
1 1 P86
TIS161 TIS160 TI16 (TAU unitl CH®6) alternate pin selection
0 0 P16
0 1 P06
1 0 P56

Other than the above

Setting prohibited (same as “00” setting)

RO1UH0317EJ0110 Rev. 1.10
Mar 23, 2015

RENESAS

401



RL78/D1A CHAPTER 6 TIMER ARRAY UNIT

Figure 6-31. Format of TIS10 and TIS11 Registers (2/2)

TIS171 TIS170 TI17 (TAU unitl CH7) alternate pin selection
0 0 P17
0 1 pPo7
1 0 P87
1 1 P57
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Figure 6-32. Format of TIS20 and TIS21 Registers (1/2)

Address: FO074H After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

TIS20 TIS231 TIS230 TIS221 TIS220 TIS211 TIS210 TIS201 TIS200

Address: FOO75H After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
TIS21 TIS271 TIS270 TIS261 TIS260 TIS251 TIS250 TIS241 TIS240
TIS201 TIS200 TI20 (TAU unit2 CHO) alternate pin selection
0 0 P60
0 1 P30
1 0 P132

Other than the above Setting prohibited (same as “00” setting)

TIS211 TIS210 TI121 (TAU unit2 CH1) alternate pin selection
0 0 P61
0 1 P31
1 0 P131
1 1 P90
TIS221 TIS220 TI22 (TAU unit2 CH2) alternate pin selection
0 0 P75
0 1 P32
1 0 P133

Other than the above Setting prohibited (same as “00” setting)

TIS231 TIS230 TI23 (TAU unit2 CH3) alternate pin selection
0 0 P74
0 1 P33
1 0 P91

Other than the above Setting prohibited (same as “00” setting)

TIS241 TIS240 TI24 (TAU unit2 CH4) alternate pin selection
0 0 P66
0 1 P34
1 0 P134

Other than the above Setting prohibited (same as “00” setting)

TIS251 TIS250 TI25 (TAU unit2 CH5) alternate pin selection
0 0 P65
0 1 P92
1 0 P35

Other than the above Setting prohibited (same as “00” setting)
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Figure 6-32. Format of TIS20 and TIS21 Registers (2/2)

TIS261 TIS260 TI26 (TAU unit2 CH6) alternate pin selection
0 0 P63
0 1 P36
1 0 P135

Other than the above

Setting prohibited (same as “00” setting)

TIS271 TIS270 TI27 (TAU unit2 CH7) alternate pin selection
0 0 P93
0 1 P62
1 0 P37

Other than the above

Setting prohibited (same as “00” setting)
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(16) Timer output select register (TOS00, TOS01, TOS10, TOS11, TOS20, TOS21)
These registers are used for alternate switch of TAU output pins. TOS00 to TOSO01 is for TAU unit0, TOS10 to
TOS11 for TAU unitl, TOS20 to TOS21 for TAU unit2.

Figure 6-33. Format of Timer Output Select Register 0 (TOSO0) (1/2)

Address: FOO76H After reset: 00H R/W: (Note: Bits 1 and 5 are read only bit.)
Symbol 7 6 5 4 3 2 1 0
TOS00 TOS031 TOS030 0 TOS020 TOS011 TOS010 0 TOS000

Address: FOO77H After reset: 00H R/W: (Note: Bits 1 and 5 are read only bit.)

Symbol 7 6 5 4 3 2 1 0
TOSO01 TOSO071 TOS070 0 TOS060 TOS051 TOS050 0 TOS040
TOS000 TOO0O0 (TAU unit0 CHO) alternate pin selection
0 P00
1 P136
TOSO011 TIS010 TOO1 (TAU unit0 CH1) alternate pin selection
0 0 PO1
0 1 P80
1 0 P94
Other than the above Setting prohibited (same as “00” setting)
TOS020 TOO02 (TAU unit0 CH2) alternate pin selection
0 P02
1 P50
TOS031 TOS030 TOO03 (TAU unit0 CH3) alternate pin selection
0 0 P03
0 1 P81
1 0 P95
1 1 P70
TOS040 TOO04 (TAU unit0 CH4) alternate pin selection
0 P04
1 P51
TOS051 TOS050 TOO05 (TAU unit0 CH5) alternate pin selection
0 0 P05
0 1 P82
1 0 P96
Other than the above Setting prohibited (same as “00” setting)

TOS060 TOO06 (TAU unit0 CHB6) alternate pin selection
0 P06
1 P52
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Figure 6-33. Format of Timer Output Select Register 0 (TOSO0) (2/2)

TOS071 TOSO070 TOO07 (TAU unit0 CH7) alternate pin selection
0 0 PO7
0 1 P83
1 0 P97

Other than the above

Setting prohibited (same as “00” setting)
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Figure 6-34. Format of TOS10 and TOS11 Registers (1/2)

Address: FOO79H After reset: 00H

R/W: (Note: Bits 0, 1 and 5 are read only bit.)

Symbol 7 6 5 4 3 2 1
TOS10 TOS131 TOS130 0 TOS120 TOS111 TOS110 0

Address: FOO7AH After reset: 00H R/W
5 4 3 2 1

Symbol 7 6

TOS11 TOS171 TOS170

TOS161 TOS160 TOS151 TOS150 TOS141

TOS111 TOS110

TO11 (TAU unitl CH1) alternate pin selection

0 0 P11
0 1 P84
1 0 P140
1 1 P64
TOS120 TO12 (TAU unitl CH2) alternate pin selection
0 P12
1 P02
TOS131 TOS130 TO13 (TAU unitl CH3) alternate pin selection
0 0 P13
0 1 P03
1 0 P53
1 1 P85
TOS141 TOS140 TO14 (TAU unitl CH4) alternate pin selection
0 0 P14
0 1 P04
1 0 P54

Other than the above

Setting prohibited (same as “00” setting)

TOS151 TOS150

TO15 (TAU unitl CH5) alternate pin selection

0 0 P15
0 1 P05
1 0 P55
1 1 P86
TOS161 TOS160 TO16 (TAU unitl CH6) alternate pin selection
0 0 P16
0 1 P06
1 0 P56

Other than the above

Setting prohibited (same as “00” setting)
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Figure 6-34. Format of TOS10 and TOS11 Registers (2/2)

TOS171 TOS170 TO17 (TAU unitl CH7) alternate pin selection
0 0 P17
0 1 PO7
1 0 P87
1 1 P57
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Figure 6-35. Format of TOS20 and TOS21 Registers (1/2)

Address: FOO7BH After reset: 00H R/W: (Note: Bits 0, 1 and 5 are read only bit.)

Symbol 7 6 5 4 3 2 1 0
TOS20 TOS231 TOS230 TOS221 TOS220 TOS211 TOS210 TOS201 TOS200
Address: FOO7CH After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
TOS21 TOS271 TOS270 TOS261 TOS260 TOS251 TOS250 TOS241 TOS240
TOS201 TOS200 TO20 (TAU unit2 CHO) alternate pin selection

0 0 P60

0 1 P30

1 0 P132

Other than the above Setting prohibited (same as “00” setting)

TOS211 TOS210 TO21 (TAU unit2 CH1) alternate pin selection
0 0 P61
0 1 P31
1 0 P131
1 1 P90
TOS221 TOS220 TO22 (TAU unit2 CH2) alternate pin selection
0 0 P75
0 1 P32
1 0 P133

Other than the above Setting prohibited (same as “00” setting)

TOS231 TOS230 TO23 (TAU unit2 CH3) alternate pin selection
0 0 P74
0 1 P33
1 0 P91

Other than the above Setting prohibited (same as “00” setting)

TOS241 TOS240 TO24 (TAU unit2 CH4) alternate pin selection
0 0 P66
0 1 P34
1 0 P134

Other than the above Setting prohibited (same as “00” setting)

TOS251 TOS250 TO25 (TAU unit2 CH5) alternate pin selection
0 0 P65
0 1 P92
1 0 P35

Other than the above Setting prohibited (same as “00” setting)
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Figure 6-35. Format of TOS20 and TOS21 Registers (2/2)

TOS261 TOS260 TO26 (TAU unit2 CH6) alternate pin selection
0 0 P36
0 1 P63
1 0 P135

Other than the above Setting prohibited (same as “00” setting)

TIS271 TIS270 TI27 (TAU unit2 CH7) alternate pin selection
0 0 P93
0 1 P37
1 0 P62

Other than the above Setting prohibited (same as “00” setting)

Considering direct LED driving, or other large current application, 16-bit resolution PWM outputs are also alternated to
the SM pins. When configure pin function, the policy is that odd TO (ch1,3,5,7) of TAU should be output with higher priority.
In addition, 4 kinds of output with different periods using different master CH’s can be achieved if by this means.
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(17)Timer input select else register (TISELSE)
This register provides below selection function.
(@) TAU unit 0 channel5 input selection
The input source can be timer input signal (TI05) from port or internal/external clock.

(b) Timer conjunction function of timer output to timer input just like 78K0/Dx2.
TAU unit0 CH1 output can be connected to TAU unitO CHO. This function is controlled by bit6.
TAU unit2 CH1 output can be connected to TAU unit2 CHO. This function is controlled by bit7.
This function is used for measuring speed or taco pulse. If only use timer caupture function to measure, there will
be too many interrupts and increase the loading of software when input is higher (about 8kHz, 125us interrupt
interval). So division of interrupt is necessary. At this usage, one timer is used as capture mode, its output is
internally connected to another timer (operated as external event mode) to generate divided interrupt.
(Refer to TMP2 and TMP3 conjunction function of 78K0/Dx2)

Figure 6-36. Format of TISELSE Registers

Address: FFF3E  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
TISELSE | TOTICON1 | TOTICONO 0 0 0 0 TIOSSEL1 TIOSSELO
TIO5SEL1 TIO5SELO TIS051 TIS050 TAU unit0 CH5 input alternate selection

0 0 0 0 P05

0 0 0 1 P82

0 0 1 0 P96

0 1 X X Low-speed on-chip clock (fiL)

1 0 X X Sub system clock (fsus)

1 1 X X Main external clock (fex)

Other than the above Setting prohibited (same as “0000” setting)

Considering the below purposes, every peripheral clock is connected to TI05 of TAUO
e Low-speed on-chip clock: For Frequency Detection of Safefy Function.
e  Sub system clock: For the ultra accuracy trimming of high-speed on-chip oscillator "
e External main clock: For the ultra accuracy trimming of high-speed on-chip oscillator without sub system clock Note

Note: Count present operation frequency by timer. It is possible to change trimming code by access HIOTRM register.

TOTICONO Timer conjunction function control
0 Cut off the connection of TAU unit0 CH1 output to CHO input
1 Connect TAU unit0 CH1 output to TAU unit0O CHO input
TOTICONL1 Timer conjunction function control
0 Cut off the connection of TAU unit2 CH1 output to CHO input
1 Connect TAU unit2 CH1 output to TAU unit2 CHO input

The connection with TOTICONN is used to count external event (pulse) input to TI0O1/TI21 in long term such as 16-bit
counter is overflowed. Timer array unit O channel 1/timer array unit 2 channel 1 is worked as divider of input pulse and
generates slower pulse to TO01/TO21. Timer array unit 0 channel O/timer array unit 2 channel 0 is worked as external
event counter. Its expected value should be made the calculated value according to timer array unit O channel 1/timer
array unit 2 channel 1 divider setting.
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(18) Serial communication pin select register (STSELO, STSEL1)
These registers are used for alternate switch of serial input/output pins.

Figure 6-37. Format of STSELO Register
Address: FFF3CH  After reset: 0OH R/W

Symbol 7 6 5 4 3 2 1 0
STSELO 0 SCSI100 0 SCSI010 SCSI001 SCSI000 SUARTF1 SUARTFO
SUARTFO Communication pin selection of UARTFO
LTxDO LRxDO
0 P71 P70
1 P15 P14
SUARTF1 Communication pin selection of UARTF1
LTxD1 LRxD1
0 P10 P11
1 P131 P132
SCSI001 SCSI000 CSI00 communication pin selection
SCKO00 SI00 SO00
0 0 P10 P11 P12
0 1 P04 P03 P02
1 0 P34 P33 P32
Other than the above Setting prohibited (same as “00” setting)

SCSI010 CSI01 communication pin selection
SCKO01 SI01 SO01
0 P74 P75 P13
1 P56 P55 P54
SCSI100 CSI10 communication pin selection
SCK10 SI10 SO10
0 P133 P132 P131
1 P51 P52 P53
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Figure 6-38. Format of STSEL1 Register
Address: FFF3DH  After reset: 0OH R/W

Symbol 7 6 5 4 3 2 1 0
STSEL1 Slic1 SIICo 0 0 SCAN1 SCANO TMCAN1 TMCANO
TMCANO Input source switch of TAU unitl CH4
0 Input from T114 (after selected by TIS141 to O bits)
1 TSOUT of aFCANO (CANO time stamp function)
TMCAN1 Input source switch of TAU unitl CH5
0 Input from TI15 (after selected by TIS151 to O bits)
1 TSOUT of aFCAN1 (CANL1 time stamp function)
SCANO Communication pin selection of aFCANO
CTxDO CRxDO
0 P71 P70
1 P00 PO1
SCAN1 Communication pin selection of aFCAN1
CTxD1 CRxD1
0 P62 P63
1 P134 P135
SIIC1 SIICO Communication pin selection of 1IC11
SCL11 SDA11
0 0 P60 P61
0 1 P30 P31
1 0 P136 P50
Other than the above Setting prohibited
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(19) Port mode registers 0, 1, 3,5t0 9, 13, 14 (PMO, PM1, PM3, PM5 to PM9, PM13, PM14)
These registers set input/output of ports 0, 1, 3, 5to 9, 13, 14 in 1-bit units.
When using the pins as timer outputs or timer inputs, set the port register and port mode register as shown in
Table 6-5.
PMO, PM1, PM3, PM5 to PM9, PM13, PM14 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets these registers to FFH.

Table 6-5. Settings of Register, and Output Latch When Using Alternate Function (1/13)
(a) Alternate function of PO (1/2)

Alternate function Expanded control setting (Register.bit)
ort i PMxx Pxx LCDPFxx
P Function 110 Enable function Disable other function
name
P00 Input 1 X 0 TIS00.0=0
TIOO -
TISELSE.6 =0
TOO00 Output 0 0 0 TOS00.0=0 STSEL1.2=0
CTxDO Output 0 1 0 STSEL1.2=1 -
SEG14 Output X X 1 - -
PO1 TIO1 Input 1 X 0 TIS00.3,2 =00 -
TOO1 Output 0 0 0 TOS00.3,2 =00 -
CRxDO Input 1 X 0 STSEL12=1 -
SEG15 Output X X 1 - -
P02 TI02 Input 1 X 0 TI1S00.4=0 -
Output 0 0 0 STSELO.3,2 = 00/10
TO02 TOS00.4=0
TOS10.4=0
TI12 Input 1 X 0 TIS104=1 -
Output 0 0 0 STSELO.3,2 = 00/10
TO12 TOS104 =1
TOS00.4=0
SO00 Output 0 1 0 STSEL0.3,2=01 -
SEG16 Output X X 1 - -
P03 TIO3 Input 1 X 0 TIS00.7,6 = 00 -
TOO03 Output 0 0 0 TOS00.7,6 = 00 TOS10.7,6 = 00/10/11
TI13 Input 1 X 0 TIS10.7,6 =01 -
TO13 Output 0 0 0 TOS10.7,6 =01 TOS00.7,6 = 01/10/11
SI00 Input 1 X 0 STSELO0.3,2=01 -
SEG17 Output X X 1 - -
Po4 TI04 Input 1 X 0 TIS01.0=0
Output 0 0 0 STSELO.3,2 = 00/10
TO04 TOS01.0=0
TOS11.1,0 = 00/10
Input 1 X 0 TIS11.1,0=01
TI14 -
STSEL1.0=0
Output 0 0 0 STSELO.3,2 = 00/10
TO14 TOS11.1,0=01
TOS01.0=1
SCKO00 Output 0 1 0
STSELO0.3,2=01 -
Input 1 X
SEG18 Output X X - -
P05 Input 1 X 0 TIS01.3,2=00
TIO5 -
TISELSE.1,0 = 00
TOO05 Output 0 0 TOS01.3,2 =00 TOS11.3,2 = 00/10/11
Input 1 X 0 TIS11.3,2=01
TI15 -
STSEL1.1=0
TO15 Output 0 0 0 TOS11.3,2=01 TOS01.3,2 =01/10
SEG19 Output X X 1 - -
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Table 6-5. Settings of Register, and Output Latch When Using Alternate Function (2/13)

(a) Alternate function of PO (2/2)

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
name 110 Enable function Disable other function
P06 TI06 Input 1 X 0 TIS01.4=0
RTCSEL.0=0
TOO06 Output 0 0 0 TOS01.4=0 TOS11.5,4 = 00/10
TI16 Input 1 X 0 TIS11.54=01
RTCSEL.2=0
TO16 Output 0 0 0 TOS11.5,4 =01 TOS01.4=1
SEG20 Output X X 1 - -
P07 TIO7 Input 1 X 0 TIS01.7,6 = 00
RTCSEL.1=0 )
TOO07 Output 0 0 0 TOS01.7,6 = 00 TOS11.7,6 = 00/10/11
TI17 Input 1 X 0 TIS11.7,6 =01
RTCSEL.3=0 )
TO17 Output 0 0 0 TOS11.7,6 =01 TOS01.7,6 = 01/10
SEG21 Output X X 1 - -
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Table 6-5. Settings of Register, and Output Latch When Using Alternate Function (3/13)

(b) Alternate function of P1 (1/2)

Alternate function Expanded control setting (Register.bit)
port Function 110 PMxx Pxx LCDPPxx Enable function Disable other function
name
P10 INTP4 Input X - -
TI10 Input - -
TO10 Output 0 0 - STSELO.1=1
STSELO0.3,2 =01/10
LTxD1 Output 0 1 STSEL0.1=0 STSELO0.3,2 =01/10
SCKO00 Output 0 1 0 STSEL0.1=1
— 1 y STSELO0.3,2 =00 :
SEG31 Output X X 1 - -
P11 INTPLR1 Input 1 X 0 STSEL0.1=0 -
TI11 Input 1 X 0 TI1S10.3,2 =00 -
TO1l1 Output 0 0 0 TOS10.3,2 =00 -
LRxD1 Input 1 X 0 STSELO0.1=0 -
SI00 Input 1 X 0 STSELO0.3,2 =00 -
SEG30 Output X X 1 - -
P12 INTP2 Input 1 X 0 - -
TI12 Input 1 X 0 TIS10.4=0 -
TO12 Output 0 0 0 TOS10.4=0 STSELO0.3,2 =01/10
SO00 Output 0 1 0 STSELO.3,2 =00 TOS104=1
SEG29 Output X X 1 - -
P13 TI13 Input 1 X 0 T1S10.7,6 = 00 -
TO13 Output 0 0 0 TOS10.7,6 = 00 STSEL0.4=1
S001 Output 0 1 0 STSELO0.4=0 TOS10.7,6 = 01/10/11
SEG25 Output X X 1 - -
P14 INTPLRO Input 1 X 0 STSEL0.0=1 -
TI14 Input 1 X 0 TIS11.1,0 =00
STSEL1.0=0 -
TO14 Output 0 0 0 TOS11.1,0 =00 -
LRxDO Input 1 X 0 STSEL0.0=1 -
SEG24 Output X X 1 - -
P15 TI15 Input 1 X 0 TIS11.3,2 =00
STSEL1.1=0 '
TO15 Output 0 0 0 RTCSEL.7,6 = 00/10/11
TOS11.3,2 =00
STSEL0.0=0
RTC1HZ Output 0 0 0 RTCSEL.7.6 = 01 TOS11.3,2 = 01/10/11
STSEL0.0=0
LTxDO Output 0 1 0 TOS11.3,2 =01/10/11
STSEL0.0=1
RTCSEL.7,6 = 00/10/11
SEG23 Output X - -
P16 TI16 Input X 0 TIS11.5,4 =00
RTCSEL.2=0 '
TO16 Output 0 0 0 TOS11.5,4 =00 -
SEG22 Output X X - -
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Table 6-5. Settings of Register, and Output Latch When Using Alternate Function (4/13)

(b) Alternate function of P1

2/2)

Alternate function Expanded control setting (Register.bit)
port | Function PMxx Pxx LCDPFxx
110 Enable function Disable other function
name
P17 | INTPO Input 1 X 0 - -
TI17 Input 1 X 0 TIS11.7,6 = 00
RTCSEL.3=0 )
TO17 Output 0 0 0 TOS11.7,6 = 00 STSELO0.3,2 = 01/10
SEG28 Output X X 1 - -
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Table 6-5. Settings of Register, and Output Latch When Using Alternate Function (5/13)

c) Alternate function of P3

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
name 110 Enable function Disable other function
P30 TI20 Input 1 X 0 T1S20.1,0 =01
TISELSE.7 =0 )
TO20 Output 0 0 0 TOS20.1,0 =01 STSEL1.7,6 = 00/10
SCL11 Output 0 1 0 STSEL1.7,6 = 01 TOS20.1,0 = 00/10
SEG6 Output X X 1 - -
P31 TI21 Input 1 X 0 T1S20.3,2=01 -
TO21 Output 0 0 0 TOS20.3,2 =01 STSEL1.7,6 = 00/10
SDA11l /0 0 1 0 STSEL1.7,6 =01 TOS20.3,2 = 00/10/11
SEG7 Output X X 1 - -
P32 TI22 Input 1 - 0 T1S20.5,4 =01 -
TO22 Output 0 0 0 TOS20.5,4 =01 STSELO0.3,2 = 00/01
S0O00 Output 0 1 0 STSEL0.3,2 =10 TOS20.5,4 = 00/10
SEGS8 Output X X 1 - -
P33 TI23 Input 1 X 0 T1S20.7,6 =01 -
TO23 Output 0 0 0 TOS20.7,6 = 01 STSELO0.3,2 = 00/01
SI00 Input 1 X 0 STSELO0.3,2 =10 TOS20.7,6 = 00/10
SEG9 Output X X 1 - -
P34 TI24 Input 1 X 0 TIS21.1,0 =01 -
TO24 Output 0 0 0 TOS21.1,0=01 STSELO0.3,2 = 00/01
SCK00 Output 0 1 0 TOS21.1,0 = 00/10
STSEL0.3,2 =10
Input 1 X -
SEG10 Output X X 1 - -
P35 TI25 Input 1 X 0 TIS21.3,2=10 -
TO25 Output 0 0 0 TOS21.3,2=10 STSELO0.3,2 = 00/01
SEG11 Output X X 1 - -
P36 TI26 Input 1 X 0 TIS21.5,4=01 -
TO26 Output 0 0 0 TOS21.5,4 =00 -
SEG12 Output X X 1 - -
P37 TI27 Input 1 X 0 T1S21.7,6 = 10 -
TO27 Output 0 0 0 TOS21.7,6 =01 -
SEG13 Output X X 1 - -
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Table 6-5. Settings of Register, and Output Latch When Using Alternate Function (6/13)

d) Alternate function of P5

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
110 Enable function Disable other function
name
P50 TI02 Input 1 X 0 TIS00.4=1 -
TO02 Output 0 0 0 TOS00.4 =1 STSEL1.7,6 = 00/01
SDA11 1/0 0 1 0 STSEL1.7,6 = 10 TOS00.4=0
SEG49 Output X X 1 - -
P51 TI04 Input 1 X 0 TIS01.0=1 -
TOO04 Output 0 0 0 TOS01.0=1 STSEL0.6 =0
SCK10 | Output 0 1 0 STSEL0.6 =1 TOS01.0=0
Input 1 X -
SEG50 Output X X 1 - -
P52 TI06 Input 1 X 0 TIS01.4=1
RTCSEL.0 =0 )
TOO06 Output 0 0 0 TOS01.4=1 -
SI10 Input 1 X 0 STSELO.6 =1 -
SEG51 Output X X 1 - -
P53 TI13 Input 1 X 0 T1S10.7,6 = 10 -
TO13 Output 0 0 0 TOS10.7,6 = 10 STSEL0.6 =0
SO10 Output 0 1 0 STSEL0.6 =1 TOS10.7,6 = 00/01/11
SEG52 Output X X 1 - -
P54 TI14 Input 1 X 0 TIS11.1,0=10
STSEL1.0=0 )
TO14 Output 0 0 0 TOS11.1,0=10
SO01 Output 0 1 0 STSEL0.4=1
SEG2 Output X X 1 - -
P55 TI15 Input 1 X 0 TIS11.3,2=10
STSEL1.1=0 )
TO15 Output 0 0 0 TOS11.3,2=10
SIo1 Input 1 X 0 STSELO4=1 -
SEG3 Output X X 1 - -
P56 TI16 Input 1 X 0 TIS11.5,4=10
RTCSEL.2=0 )
TO16 Output 0 0 0 TOS11.54 =10 STSEL0.4=0
SCKO01 Output 0 1 0 STSELO.4=1 TOS11.5,4 = 00/01
Input 1 X -
SEG4 Output X X 1 - -
P57 TI17 Input 1 X 0 TIS11.7,6 =11
RTCSEL.3=0 )
TO17 Output 0 0 0 TOS11.7,6 =11 -
SEG5 Output X X 1 - -
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Table 6-5. Settings of Register, and Output Latch When Using Alternate Function (7/13)

(e) Alternate function of P6

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
name 110 Enable function Disable other function
P60 INTP1 Input 1 X N/A - -
TI20 Input 1 X T1S20.1,0 =00 -
TISELSE.7 =0
TO20 Output 0 0 TOS20.1,0 =00 STSEL1.7,6 = 01/10
SCL11 Output 0 1 STSEL1.7,6 =00 TOS20.1,0 = 01/10
P61 INTP3 Input 1 X N/A - -
TI21 Input 1 X T1S20.3,2 =00 -
TO21 Output 0 0 TOS20.3,2 =00 STSEL1.7,6 = 01/10
SDA11 110 0 1 STSEL1.7,6 = 00 TOS20.3,2 = 01/10/11
P62 TI27 Input 1 X N/A TIS21.7,6 =01 -
TO27 Output 1 0 TOS21.7,6 = 10 STSEL1.3=1
CTxD1 Output 0 1 STSEL1.3=0 TOS21.7,6 = 00/01
P63 TI26 Input 1 X N/A T1S21.5,4 =00 -
TO26 Output 0 0 TOS21.5,4 =01 -
CRxD1 Input 1 X STSEL1.3=0 -
P64 TI11 Input 1 X N/A TIS10.3,2=11 -
TO11 Output 0 0 TOS10.3,2=11 RTCSEL.7,6 = 01/10/11
RTC1HZ Output 0 0 RTCSEL.7,6 =00 TOS10.3,2 = 00/01/10
P65 TI25 Input 1 X N/A TIS21.3,2 =00 -
TO25 Output 0 0 TOS21.3,2 =00 -
P66 TI24 Input 1 X N/A T1S21.1,0 = 00 -
TO24 Output 0 0 TOS21.1,0 =00 SGSEL.3=0
PCL Output 0 0 SGSEL.3=1 TOS21.1,0 = 01/10
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Table 6-5. Settings of Register, and Output Latch When Using Alternate Function (8/13)

(f) Alternate function of P7
Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
name 110 Enable function Disable other function
P70 INTPLRO Input 1 X N/A STSEL0.0=0 -
TIO3 Input 1 X T1S00.7,6 =11 -
TOO03 Output 0 0 TOS00.7,6 =11 -
CRxDO Input 1 X STSEL1.2=0 -
LRxDO Input 1 X STSEL0.0=0 -
P71 CTxDO Output 0 1 N/A STSEL1.2=0 STSEL0.0=1
LTxDO Output 0 1 STSEL0.0=0 STSEL1.3=1
P72 ADTRG Input 1 X 0 - -
SGOA Output 0 0 0 SGSEL.2-0 = 000 -
SEG1 Output X X 1 - -
P73 SGO/SGOF Output 0 0 0 SGSEL.2-0 = 000 -
SEGO Output X X 1 - -
P74 TI23 Input 1 X 0 T1S20.7,6 = 00 -
TO23 Output 0 0 0 T0OS20.7,6 = 00 STSEL0.4=1
SCKO1 Output 0 1 0 STSEL0.4=0 TOS20.7,6 = 01/10
Input 1 X -
SEG26 Output X X 1 - -
P75 TI22 Input 1 X 0 T1S20.5,4 = 00 -
TO22 Output 0 0 0 TOS20.5,4 =00 SGSEL.3=1
PCL Output 0 0 0 SGSEL.3=0 TOS20.5,4 = 01/10
SI01 Input 1 X 0 STSEL0.4=0 -
SEG27 Output X X 1 - -
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Table 6-5. Settings of Register, and Output Latch When Using Alternate Function (9/13)

(g) Alternate function of P8

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
name 110 Enable function Disable other function
P80 TIO1 Input 1 X 0 TIS00.3,2=01 -
TOO1 Output 0 0 0 TOS00.3,2 =01 SMPC.0 =0
SM11 Output 0 0 0 SMPC.0=1 TOS00.3,2 = 00/10
SEG32 Output X X 1 - -
P81 TIO3 Input 1 X 0 TIS00.7,6 = 01 -
TOO03 Output 0 0 0 TOS00.7,6 = 01 SMPC.0 =0
SM12 Output 0 0 0 SMPC.0=1 TOS00.7,6 = 00/10/11
SEG33 Output X X 1 - -
P82 TIO5 Input 1 X 0 TIS01.3,2=01 -
TISELSE.1,0 = 00
TOO05 Output 0 0 0 TOS01.3,2=01 SMPC.0 =0
SM13 Output 0 0 0 SMPC.0=1 TOS01.3,2 = 00/10
SEG34 Output X X 1 - -
P83 TIO7 Input 1 X 0 TIS01.7,6 =01 -
RTCSEL.1=0
TOO07 Output 0 0 0 TOS01.7,6 =01 SMPC.0=0
SM14 Output 0 0 0 SMPC.0=1 TOS01.7,6 = 00/10
ZPD14 Input X X 0 ZPDS0.3=1 -
SEG35 Output X X 1 - -
P84 TI11 Input 1 X 0 T1S10.3,2=01 -
TO11 Output 0 0 0 TOS10.3,2=01 SMPC.1=0
SM21 Output 0 0 0 SMPC.1=1 TOS10.3,2 = 00/10/11
SEG36 Output X X 1 - -
P85 TI13 Input 1 X 0 TIS10.7,6 =11 -
TO13 Output 0 0 0 TOS10.7,6 =11 SMPC.1=0
SM22 Output 0 0 0 SMPC.1=1 TOS10.7,6 = 00/01/10
SEG37 Output X X 1 - -
P86 TI15 Input 1 X 0 TIS11.3,2=11 -
STSEL1.1=0
TO15 Output 0 0 0 TOS11.32=11 SMPC.1=0
SM23 Output 0 0 0 SMPC.1=1 TOS11.3,2 = 00/01/10
SEG38 Output X X 1 - -
P87 TI17 Input 1 X 0 TIS11.7,6 = 10 -
RTCSEL.3=0
TO17 Output 0 0 0 TOS11.7,6 =10 SMPC.1=0
SM24 Output 0 0 0 SMPC.1=1 TOS11.7,6 = 00/01/11
ZPD24 Input X X 0 ZPDS0.7 =1 -
SEG39 Output X X 1 - -
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Table 6-5. Settings of Register, and Output Latch When Using Alternate Function (10/13)

(h) Alternate function of P9(1/2)

Alternate function Expanded control setting (Register.bit)
port F:':::gn 110 P P LCDPRXx Enable function Disable other function
P90 TI21 Input 1 X 0 T1S20.3,2=11 -
TO21 Output 0 0 0 TOS20.3,2 =11 SMPC.2=0
SM31 Output 0 0 0 SMPC.2=1 TOS20.3,2 = 00/01/10
SEG40 Output X X 1 - -
P91 TI23 Input 1 X 0 T1S20.7,6 = 10 -
TO23 Output 0 0 0 TOS20.7,6 = 10 SMPC.2=0
SM32 Output 0 0 0 SMPC.2=1 TOS20.7,6 = 00/01
SEG41 Output X X 1 - -
P92 TI25 Input 1 X 0 TIS21.3,2=01 -
TO25 Output 0 0 0 TOS21.3,2=01 SMPC.2=0
SGSEL.2-0 = 000/010/100 to 110
SM33 Output 0 0 0 SMPC.2=1 TOS21.3,2 = 00/10
SGSEL.2-0 = 000/010/100 to 110
SGOA Output 0 0 0 SGSEL.2-0 =001 SMPC.2=0
TOS21.3,2 = 00/10
SEG42 Output X X 1 - -
P93 TI27 Input 1 X 0 T1S21.7,6 = 00 -
TO27 Output 0 0 0 TOS21.7,6 =00 SMPC.2=0
SGSEL.1,0 = 00/10
SM34 Output 0 0 0 SMPC.2=1 TOS21.7,6 = 01/10
SGSEL.1,0 = 00/10
ZPD34 Input X X 0 ZPDS1.3=1 -
SGO/SGOF | Output 0 0 0 SGSEL.1,0=01 TOS21.7,6 = 01/10
SMPC.2 =0
SEG43 Output X X 1 - -
P94 TIO1 Input 1 X 0 T1S00.3,2 = 10 -
TOO1 Output 0 0 0 TOS00.3,2=10 SMPC.3=0
RTCSEL.7,6 = 00/01
RTC1HZ Output 0 0 0 RTCSEL.7,6 =10 TOS00.3,2 = 00/01
SMPC.3=0
SM41 Output 0 0 0 SMPC.3=1 TOS00.3,2 = 00/01
RTCSEL.7,6 = 00/01
SEG44 Output X X 1 - -
P95 TIO3 Input 1 X 0 T1S00.7,6 = 10 -
TOO03 Output 0 0 0 TOS00.7,6 = 10 SMPC.3=0
SM42 Output 0 0 0 SMPC.3=1 TOS00.7,6 = 00/01/11
SEG45 Output X X 1 - -
P96 TIO5 Input 1 X 0 TIS01.3,2 =10
TISELSE.1,0 = 00 -
TOO05 Output 0 TOS01.3,2=10 SMPC.3=0
SM43 Output 0 0 0 SMPC.3=1 TOS01.3,2 = 00/01
SEG46 Output X X 1 - -
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Table 6-5. Settings of Register, and Output Latch When Using Alternate Function (11/13)

(h) Alternate function of P9 (2/2)

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
110 Enable function Disable other function
name
P97 TIO7 Input 1 X 0 TIS01.7,6 = 10 -
RTCSEL.1=0
TOO7 Output 0 0 0 TOS01.7,6 =10 SMPC.3=0
SM44 Output 0 0 0 SMPC.3=1 TOS01.7,6 = 00/01
ZPD44 Input X X 0 ZPDS1.7=1 -
SEG47 Output X X 1 - -
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Table 6-5. Settings of Register, and Output Latch When Using Alternate Function (12/13)

(i) Alternate function of P13

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
110 Enable function Disable other function
name
P131 TI21 Input 1 X N/A T1S20.3,2 =10 -
TO21 Output 0 0 TOS20.3,2=10 STSEL0.6 =1
STSELO0.1=0
SO10 Output 0 1 STSEL0.6 =0 TOS20.3,2 = 00/01/11
STSELO0.1=0
LTxD1 Output 0 1 STSEL0.1=1 TOS20.3,2 = 00/01/11
STSELO.6 =1
P132 INTPLR1 Input 1 X N/A STSELO0.1=1 -
TI20 Input 1 X T1S20.1,0 =10 -
TISELSE.7 =0
TO20 Output 0 0 TOS20.1,0 =10 -
SI10 Input 1 X STSELO0.6 =0 -
LRxD1 Input 1 X STSELO.1=1 -
P133 TI22 Input 1 X N/A T1S20.5,4 = 10 -
TO22 Output 0 0 TOS20.5,4 =10 STSEL0.6 =1
SCK10 Output 0 1 STSEL0.6 =0 TOS20.5,4 = 00/01
Input 1 X -
P134 TI24 Input 1 X N/A TIS21.1,0=10 -
TO24 Output 0 0 TOS21.1,0=10 SGSEL.2-0 = 000/001/100 to 110
STSEL1.3=0
SGOA Output 0 0 SGSEL.2-0 =010 TOS21.1,0 = 00/01
STSEL1.3=0
CTxD1 Output 0 1 STSEL1.3=1 TOS21.1,0 = 00/01
SGSEL.2-0 = 000/001/100 to 110
P135 TI26 Input 1 X N/A TIS21.5,4 =10 -
TO26 Output 0 0 TOS21.54 =10 SGSEL.1, 0 = 00/01
SGO/SGOF | Output 0 0 SGSEL.1,0=10 TOS21.5,4 = 00/01
CRxD1 Input 1 X STSEL1.3=1 -
P136 TI00 Input 1 X 0 TIS00.0 =1 -
TISELSE.6 =0
TOO00 Output 0 0 0 TOS00.0=1 STSEL1.7,6 = 00/01
SCL11 Output 0 1 0 STSEL1.7,6 = 10 TOS00.0=0
SEG48 Output X X 1 - -
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Table 6-5. Settings of Register, and Output Latch When Using Alternate Function (13/13)

j) Alternate function of P14

Alternate function Expanded control setting (Register.bit)
port Function PMxx Pxx LCDPFxx
1/0 Enable function Disable other function
name
TI11 Input 1 X N/A TIS10.3,2=10 -
P14
TO11 Output 0 0 TOS10.3,2=10 -
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Figure 6-39.

Format of Port Mode Registers (1/7)
(48-pin products)

Address: FFF20H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PMO | 1 ‘ 1 | 1 1 ‘ 1 1 ‘ PMO1 ‘ PMO00 |
Address: FFF21H  After reset: FFH R/IW
Symbol 7 6 5 4 3 2 1 0
PM1 | 1 ‘ 1 | 1 PM14 ‘ PM13 PM12 ‘ PM11 ‘ PM10 |
Address: FFF23H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM3 | 1 ’ 1 | 1 1 ‘ PM33 1 ‘ PM31 ‘ PM30 |
Address: FFF25H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM5 | PM57 ’ PM56 | PM55 PM54 ‘ 1 1 ‘ 1 ‘ 1 |
Address: FFF26H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM6 | 1 ‘ 1 | 1 1 ‘ 1 1 ‘ PM61 ‘ PM60 |
Address: FFF27H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM7 | 1 ‘ 1 | PM75 PM74 ‘ PM73 PM72 ‘ 1 ‘ 1 |
Address: FFF28H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM8 | 1 ‘ 1 | 1 1 ‘ PM83 PM82 ‘ PM81 ‘ PM80 |
Address: FFF29H  After reset: FFH R/IW
Symbol 7 6 5 4 3 2 1 0
PM9 | 1 ‘ 1 | 1 PM94 ‘ PM93 PM92 ‘ PM91 ‘ PM90 |
PMmn Pmn pin I/O mode selection(m =0, 1,3,5t09;n=01t0 7)
0 Output mode (output buffer on)
1 Input mode (output buffer off)

Caution Be sure to set bits 2 to 7 of the PMO register, bits 5 to 7 of the PM1 register, bit 2 and bits 4 to 7 of the
PM3 register, bits 0 to 3 of the PM5 register, bits 2 to 7 of the PM6 register, bits 0 to 1 and 6 to 7 of the
PM7 register, bits 4 to 7 of the PM8 register, bits 5 to 7 of the PM9 register and bits 0 to 7 of the PM13
register to “1”.
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Figure 6-39. Format of Port Mode Registers (2/7)
(64-pin products)

Address: FFF20H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0

PMO | PMO7 ‘ 1 | PMO05 ‘ PMO04 ‘ PMO03 | PMO02 ‘ PMO1 ‘ PMO00 |

Address: FFF21H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0

PM1 | PM17 ‘ 1 | PM15 ‘ PM14 ‘ PM13 | PM12 ‘ PM11 ‘ PM10 |

Address: FFF23H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0

PM3 | 1 ‘ 1 | 1 ‘ 1 ‘ PM33 | PM32 ‘ PM31 ‘ PM30 |

Address: FFF25H  After reset: FFH R/IW
Symbol 7 6 5 4 3 2 1 0

PM5 | PM57 ‘ PM56 | PM55 ‘ PM54 ‘ 1 | 1 ‘ 1 ‘ 1 |

Address: FFF26H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM6 | 1 ’ 1 | 1 ‘ 1 ‘ 1 | 1 ‘ PM61 ‘ PM60 |

Address: FFF27H  After reset: FEH R/IW
Symbol 7 6 5 4 3 2 1 0
PM7 | 1 ’ 1 | PM75 ‘ PM74 ‘ PM73 | PM72 ‘ PM71 ‘ PM70 |

Address: FFF28H  After reset: FEH R/W
Symbol 7 6 5 4 3 2 1 0

PM8 | PM87 ‘ PM86 | PM85 ‘ PM84 ‘ PM83 | PM82 ‘ PM81 ‘ PM80 |

Address: FFF29H  After reset: FEH R/W

Symbol 7 6 5 4 3 2 1 0
PM9 | 1 ‘ 1 | 1 ‘ PM94 ‘ PM93 | PM92 ‘ PM9I1 ‘ PM90 |
PMmn Pmn pin I/O mode selection(m =10, 1,3,5t09; n=01t0 7)
0 Output mode (output buffer on)
1 Input mode (output buffer off)

Cautions 1. Be sure to set bit 6 of the PMO and PM1 registers, bits 4 to 6 of the PM2 register, bits 4 to 7 of the
PM3 register, bits 1 to 7 of the PM4 register, bits 0 to 3 of the PM5 register, bits 2 to 7 of the PM6
register, bits 6 and 7 of the PM7 register, and bits 5to 7 of the PM9 register to “1”.
2. If port is set to analog input by ADPC register, PM setting is invalid.
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Figure 6-39. Format of Port Mode Registers (3/7)
(80-pin products)

Address: FFF20H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0

PMO | PMO7 ‘ PMO06 | PMO05 ‘ PM04 ‘ PMO03 | PMO02 ‘ PMO1 ‘ PMOO |

Address: FFF21H  After reset: FFH R/IW
Symbol 7 6 5 4 3 2 1 0

PM1 | PM17 ‘ PM16 | PM15 ‘ PM14 ‘ PM13 | PM12 ‘ PM11 ‘ PM10 |

Address: FFF23H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM3 | PM37 ’ PM36 | PM35 ‘ PM34 ‘ PM33 | PM32 ‘ PM31 ‘ PM30 |

Address: FFF25H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM5 | PM57 ’ PM56 | PM55 ‘ PM54 ‘ 1 | 1 ‘ 1 ‘ 1 |

Address: FFF26H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0

PM6 | 1 ‘ PM66 | PM65 ‘ 1 ‘ 1 | 1 ‘ PM61 ‘ PM60 |

Address: FFF27H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0

PM7 | 1 ‘ 1 | PM75 ‘ PM74 ‘ PM73 | PM72 ‘ PM71 ‘ PM70 |

Address: FFF28H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0

PM8 | PM87 ‘ PM86 | PM85 ‘ PM84 ‘ PM83 | PM82 ‘ PM81 ‘ PM80 |

Address: FFF29H  After reset: FFH R/IW

Symbol 7 6 5 4 3 2 1 0
PM9 | PM97 ‘ PM96 | PM95 ‘ PM94 ‘ PM93 | PM92 ‘ PMO1 ‘ PM90 |
PMmn Pmn pin I/O mode selection(m=0,1,3,5t09;n=01t0 7)
0 Output mode (output buffer ON)
1 Input mode (output buffer OFF)

Cautions 1. Be sure to set bits 1 to 7 of the PM4 register, bits 0 to 3 of the PM5, bits 2 to 4 and 7 of the PM6
register, and bits 6 and 7 of the PM7 register to “1”.
2. If port is set to analog input by ADPC register, PM setting is invalid.
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Figure 6-39.

Format of Port Mode Registers (4/7)
(200-pin products) (1/2)

Address: FFF20H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PMO | PMO07 ‘ PMO06 | PMO05 ‘ PM04 PMO03 | PMO02 ‘ PMO1 ‘ PMO00O |
Address: FFF21H  After reset: FFH R/IW
Symbol 7 6 5 4 3 2 1 0
PM1 | PM17 ‘ PM16 | PM15 ‘ PM14 PM13 | PM12 ‘ PM11 ‘ PM10 |
Address: FFF23H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM3 | PM37 ’ PM36 | PM35 ‘ PM34 PM33 | PM32 ‘ PM31 ‘ PM30 |
Address: FFF25H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM5 | PM57 ’ PM56 | PM55 ‘ PM54 PM53 | PM52 ‘ PM51 ‘ PM50 |
Address: FFF26H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM6 | 1 ‘ PM66 | PM65 ‘ PM64 PM63 | PM62 ‘ PM61 ‘ PM60 |
Address: FFF27H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM7 | 1 ‘ 1 | PM75 ‘ PM74 PM73 | PM72 ‘ PM71 ‘ PM70 |
Address: FFF28H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM8 | PMm87 ‘ PM86 | PM85 ‘ PM84 PM83 | PM82 ‘ PmM81 ‘ PM80 |
Address: FFF29H  After reset: FFH R/IW
Symbol 7 6 5 4 3 2 1 0
PM9 | PM97 ‘ PM96 | PM95 ‘ PM94 PM93 | PM92 ‘ PM91 ‘ PM90 |
Address: FFF2DH  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM13 | 1 ’ PM136 | PM135 ‘ PM134 PM133 | PM132 ‘ PM131 ‘ 0 |
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Figure 6-39. Format of Port Mode Registers (5/7)
(200-pin products) (2/2)

Address: FFF2EH  After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0
PM14 | 1 ‘ 1 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ PM140 |
PMmn Pmn pin /O mode selection(m=0,1,3,51t09, 13,14;n=0t0 7)
0 Output mode (output buffer on)
1 Input mode (output buffer off)

Caution Be sure to set bit 7 of the PM6 register, bits 6 and 7 of the PM7 register, bit 7 of the PM13 register, and

bits 1 to 7 of the PM14 register to “1” and bit 0 of the PM13 register to “0”".
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<R>

Figure 6-39.

Format of Port Mode Registers (6/7)
(128-pin products) (1/2)

Address: FFF20H  After reset: FFH ~ R/W
Symbol 7 6 5 4 3 2 1 0
PMO | PMO07 ‘ PMO06 | PMO05 ‘ PM04 PMO03 PMO02 ‘ PMO1 ‘ PMO00O |
Address: FFF21H  After reset: FFH R/IW
Symbol 7 6 5 4 3 2 1 0
PM1 | PM17 ‘ PM16 | PM15 ‘ PM14 PM13 PM12 ‘ PM11 ‘ PM10 |
Address: FFF22H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM2 | PM27 ’ PM26 | PM25 ‘ PM24 PM23 PM22 ‘ PM21 ‘ PM20 |
Address: FFF23H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM3 | PM37 ’ PM36 | PM35 ‘ PM34 PM33 PM32 ‘ PM31 ‘ PM30 |
Address: FFF24H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM4 | PM47 ‘ PM46 | PM45 ‘ PM44 PM43 PM42 ‘ PM41 ‘ PM40 |
Address: FFF25H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM5 | PM57 ‘ PM56 | PM55 ‘ PM54 PM53 PM52 ‘ PM51 ‘ PM50 |
Address: FFF26H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM6 | 1 ‘ PM66 | PM65 ‘ PM64 PM63 PM62 ‘ PM61 ‘ PM60 |
Address: FFF27H  After reset: FFH R/IW
Symbol 7 6 5 4 3 2 1 0
PM7 | 1 ‘ 1 | PM75 ‘ PM74 PM73 PM72 ‘ PM71 ‘ PM70 |
Address: FFF28H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM8 | PM87 ’ PM86 | PM85 ‘ PM84 PM83 PM82 ‘ PM81 ‘ PM80 |
Address: FFF29H  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM9 | PM97 ’ PM96 | PM95 ‘ PM94 PM93 PM92 ‘ PM91 ‘ PM90 |
Address: FFF2AH  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0

PM10 | PM107 ‘ PM106 | PM105 ‘

PM104 ‘ PM103 |

PM102 ‘ PM101 ‘ PM100 |
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Address: FFF2BH
Symbol 7

Figure 6-39. Format of Port Mode Registers (7/7)
(128-pin products) (2/2)

After reset: FFH R/W
6 5 4 3 2 1 0

PM11 | PM117 ‘ PM116 | PM115 ‘ PM114 ‘ PM113 | PM112 ‘ PM111 ‘ PM110 |

Address: FFF2CH
Symbol 7

After reset: FFH R/IW
6 5 4 3 2 1 0

PM12 | PM127 ‘ PM126 | PM125 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ 1 |

Address: FFF2DH
Symbol 7

After reset: FFH R/W
6 5 4 3 2 1 0

PM13 | 1

’ PM136 | PM135 ‘ PM134 ‘ PM133 | PM132 ‘ PM131 ‘ 0 |

Address: FFF2EH
Symbol 7

After reset: FFH R/W
6 5 4 3 2 1 0

PM14 | 1

’ 1 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ PM140 |

Address: FFF2FH

Symbol 7 6 5 4 3 2 1 0
PM15 | 1 ‘ 1 | 1 ‘ 1 ‘ 1 | PM152 ‘ PM151 ‘ PM150 |
PMmn Pmn pin 1/O mode selection (m =0to 15;n=0to 7)
0 Output mode (output buffer on)
1 Input mode (output buffer off)

Caution Be sure to set bits 1 to 7 of the PM4 register, bits 7 of the PM6 register, bits 6 and 7 of the PM7 register,
bits 0 to 4 of the PM12 register, bits 7 of the PM13 register, bits 1 to 7 of the PM14, and bits 3 to 7 of
the PM15 registers to "1" and bit 0 of the PM13 register to "0".
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6.4 Channel Output (TOmn Pin) Control

6.4.1 TOmn pin output circuit configuration

Figure 6-40. Output Circuit Configuration

<5>
TOmn register
Interrupt signal of the master channel
INTTMmn =
e ra} s ) e
9 —
Interrupt signal of the slave channel § — TOmn pin
(INTTMmp) ,_:>— Reset/toggle
<1>
<2>
<3> <4>
TOLmnN
TOMmn Internal bus
TOEmn TOmn write signal

The following describes the TOmn pin output circuit.

<1> When TOMmn = 0 (toggle mode), the set value of the TOLmn register is ignored and only INTTMmp (slave

<2>

<3>

<4>

channel timer interrupt) is transmitted to the TOmn register.

When TOMmn = 1 (combination operation mode), both INTTMmn (master channel timer interrupt) and
INTTMmp (slave channel timer interrupt) are transmitted to the TOmn register.

At this time, the TOLmn register becomes valid and the signals are controlled as follows:

When TOLmn = 0: Forward operation (INTTMmn — set, INTTMmp — reset)
When TOLmn = 1: Reverse operation (INTTMmn — reset, INTTMmp — set)

When INTTMmn and INTTMmp are simultaneously generated, (0% output of PWM), INTTMmp (reset signal)
takes priority, and INTTMmn (set signal) is masked.

Remark m: Unit number (m = 0 to 2), n: Channel number, p: Slave channel number

When TOEmn = 1, INTTMmn (master channel timer interrupt) and INTTMmp (slave channel timer interrupt)
are transmitted to the TOmn register. Writing to the TOmn register (TOmn write signal) becomes invalid.
When TOEmn = 1, the TOmn pin output never changes with signals other than interrupt signals.

To initialize the TOmn pin output level, it is necessary to set TOEmn = 0 and to write a value to TOmn.

When TOEmn = 0, writing to TOmn bit to the target channel (TOmn write signal) becomes valid. When
TOEmMnN = 0 neither INTTMmn (master channel timer interrupt) nor INTTMmp (slave channel timer interrupt) is
transmitted to TOmn register.

<5> The TOmn register can always be read, and the TOmn pin output level can be checked.

Remark m: Unit number (m = 0 to 2), n: Channel number, p: Slave channel number
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6.4.2 TOmn pin output setting

The following figure shows the procedure and status transition of TOmn output pin from initial setting to timer operation

start.

Figure 6-41. Status Transition from Timer Output Setting to Operation Start

TCRmn

(Counter)

Timer alternate-function pin = == = === === == == = = =

Timer output signal —l
TOmn |

Undefined value (FFFFH after reset) | I\

[

TOEmMn \

!

(Write operation enabled period to TOmnX Write operation disabled period to TOmn
f

A K A A A

<1> Set the TOMmn <2> Set the TOmn <3> Set the TOEmn <4> Set the port to <5> Timer operation start
Set the TOLmn output mode

<1> The operation mode of timer output is set.

e TOMmn bit (0: Toggle mode, 1: Combination operation mode)
e TOLmn bit (0: Forward output, 1: Reverse output)

<2> The timer output signal is set to the initial status by setting TOmn.

<3> The timer output operation is enabled by writing 1 to TOEmn (writing to TOmn is disabled).

<4> The port I/O setting is set to output (see 6.3 (19) Port mode registers 0to 9, 13 to 15).
<5> The timer operation is enabled (TSmn = 1).

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)

RO1UH0317EJ0110 Rev. 1.10 R NS
Mar 23, 2015 ENES

435



RL78/D1A CHAPTER 6 TIMER ARRAY UNIT

6.4.3 Cautions on channel output operation
(1) Changing values set in registers TOm, TOEm, TOLm, and TOMm during timer operation

Since the timer operations (operations of TCRmn and TDRmn) are independent of the TOmn output circuit and
changing the values set in TOm, TOEm, TOLm, and TOMm does not affect the timer operation, the values can be
changed during timer operation. To output an expected waveform from the TOmn pin by timer operation, however,
set TOm, TOEm, TOLm, and TOMm to the values stated in the register setting example of each operation.

When the values set in TOEm, TOLm, and TOMm (except for TOm) are changed close to the timer interrupt
(INTTMmn), the waveform output to the TOmn pin may be different depending on whether the values are changed
immediately before or immediately after the timer interrupt (INTTMmn) signal generation timing.

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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(2) Default level of TOmn pin and output level after timer operation start

The following figure shows the TOmn pin output level transition when writing has been done in the state of TOEmn
= 0 before port output is enabled and TOEmn = 1 is set after changing the default level.

(@) When operation starts with TOMmn = 0 setting (toggle output)

The setting of TOLmn is invalid when TOMmn = 0. When the timer operation starts after setting the default

level, the toggle signal is generated and the output level of TOmn pin is reversed.

(Same output waveform as TOLmn = 0)

(Same output waveform as TOLmn = 0) '

Figure 6-42. TOmn Pin Output Status at Toggle Output (TOMmn = 0)

TOEmMN

Default level, TOLmn setting
TOmn =0, TOLMn =0 Hi-Z

|
:
|

TOmn =1, TOLmn =0 Hi-Z

J
]
9

TOmn =0, TOLmn=1 Hiz |

!
:
9

TOmn=1,TOLmn=1 Hi-z |

|
]
F

1
| | . . .
> ) Independent of TOLmn setting
Dependent on TOmn setting
1

-

Port output is enabled

|>.....
|>..-....
|>..-....
D
|>..-.....-..-

Toggle Toggle Toggle Toggle Toggle

TOmN pin transition

Remarks 1. Toggle: Reverse TOmn pin output status

2. m: Unit number (m =0to 2)
n: Channel number (n = 0to 7)
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(b) When operation starts with TOMmn = 1 setting (Combination operation mode (PWM output))
When TOMmn = 1, the active level is determined by TOLmn setting.

Figure 6-43. TOmn Pin Output Status at PWM Output (TOMmn = 1)

TOEmMn

Default level, TOLmn setting

TOmn =0, TOLmn =0
(Active high)

|
[
[

Hi-Z

TOmn=1,TOLmMn=0
(Active high)

TOmn=0,TOLmMn =1
(Active low)

Hi-Z

L
L

No change;

Hi-Z

|
|

TOmn=1,TOLmn=1 Hi-Z
(Active low)

J
1
]

1
1
>
Dependent on TOmn setting
A 1

Depen'dent on TOLmh setting

Port output is enabled '

|>....-..-....

A A A A
Set Reset Set Reset Set

TOmnN pin transition

Remarks 1. Set: The output signal of TOmn pin changes from inactive level to active level.
Reset: The output signal of TOmn pin changes from active level to inactive level.
2. m: Unit number (m=0to 2)
n: Channel number (n =0to 7)
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(3) Operation of TOmn pin in combination operation mode (TOMmn = 1)

(@) When TOLmn setting has been changed during timer operation

When the TOLmn setting has been changed during timer operation, the setting becomes valid at the
generation timing of TOmn change condition. Rewriting TOLmn does not change the output level of TOmn.

The following figure shows the operation when the value of TOLmn has been changed during timer operation
(TOMmn = 1).

Figure 6-44. Operation When TOLmn Has Been Changed During Timer Operation

Internal set signal I I I I

Internal reset signal ( I ( [ \

?

TOLmMn \ \ /I\ > >
»/»’I /»’I ; )
[ 1

TOmnN pin

TOmn does not change  Set/reset signals are inverted
Remarks 1. Set:  The output signal of TOmn pin changes from inactive level to active level.

Reset: The output signal of TOmn pin changes from active level to inactive level.
2. m: Unit number (m=0to 2)

n: Channel number (n =0to 7)

(b) Set/reset timing
To realize 0%/100% output at PWM output, the TOmn pin/TOmn set timing at master channel timer interrupt
(INTTMmn) generation is delayed by 1 count clock by the slave channel.

If the set condition and reset condition are generated at the same time, a higher priority is given to the latter.
Figure 6-40 shows the set/reset operating statuses where the master/slave channels are set as follows.

Master channel: TOEmn =1, TOMmn =0, TOLmn =0
Slave channel: TOEmp =1, TOMmp =1, TOLmp =0
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Master channel

Slave channel

fok | |

Count clock

INTTMmn

to_reset
(Internal signal)

TOmn pin/
TOmn

to_set
(Internal signal)

INTTMmp

to_reset
(Internal signal)

TOmp pin/
TOmp

L

L

Figure 6-45. Set/Reset Timing Operating Statuses

JEERERERS

L L

Toggle

Delays to_reset by 1 count
clock with slave channel

\—

Set

Remarks 1. to_reset: TOmn pin reset/toggle signal

to_set:

2. m: Unit number (m = 0 to 2), n: Channel number, p: Slave channel number

TOmn pin set signal

Reset

RO1UH0317EJO0110 Rev. 1.10

Mar 23, 2015

RENESAS

440



RL78/D1A

CHAPTER 6 TIMER ARRAY UNIT

6.4.4 Collective manipulation of TOmn bits

In the TOm register, the setting bits (TOmn) for all the channels are located in one register in the same way as the TSm
register (channel start trigger). Therefore, TOmn of all the channels can be manipulated collectively. Only specific bits
can also be manipulated by setting the corresponding TOEmn = 0 to a target TOmn (channel output).

Before writing

Figure 6-46. Example of TOOn Bits Collective Manipulation

TOO 0 0 0 0 0 0 0 TOOQ7 | TO06 | TOO5 | TO04 | TO03 | TO02 | TOO1 | TOOO

0 0 1 0 0 0 1 0

TOEO 0 0 0 0 0 0 0 |TOEO7|TOEO6| TOEDS| TOE04| TOEO3| TOEO2 | TOEO1 | TOEQD
0 0 1 0 1 1 1 1

Data to be written

loJoJofoJoJofoJofaf[asfoJofofofa[a]

After writing ? ? % ? f f f f
TOO 0 0 0 0 0 0 0 |TOO07|TO06|TOO5|TO04 | TOO3 | TOO2 | TOO1 | TO00

1 1 1 0 0 0 1 0

Writing is done only to TOmn bits with TOEmn = 0, and writing to TOmn bits with TOEmn = 1 is ignored.
TOmn (channel output) to which TOEmn = 1 is set is not affected by the write operation. Even if the write operation is
done to TOmn, it is ignored and the output change by timer operation is normally done.

Figure 6-47. TOmn Pin Statuses by Collective Manipulation of TOOn Bits

TOO7

TOO06

TOO05

TO04

TOO03

TO02

TOO1

TOO00

Two or more TOON output can

Output does not change

Writing to TOOn register

is ignored when TOEONn

‘4// be changed simultaneously
: =l
: VY when value does not
| : i >< change
— E i
— E : E ' /ﬁ g
. | Ve
A A

Before writing

Writing to TOOn register

Caution When TOEmn = 1, even if the output by timer interrupt of each channel (INTTMmn) contends with
writing to TOmn, output is normally done to TOmn pin.

Remark m Unit number (m=0to 2)
n: Channel number (n =0to 7)
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6.4.5 Timer interrupt and TOmn pin output at count operation start

In the interval timer mode or capture mode, the MDmnO bit in the TMRmn register sets whether or not to generate a
timer interrupt at count start.

When MDmnO is set to 1, the count operation start timing can be known by the timer interrupt (INTTMmn) generation.

In the other modes, neither timer interrupt at count operation start nor TOmn output is controlled.

Figures 6-48 and 6-49 show operation examples when the interval timer mode (TOEmn =1, TOMmn = 0) is set.

Figure 6-48. When MDmnO Is Set to 1

TCRmn
TEmn I
INTTMmn A0 M M

TOmn l E | [

Count operation start

When MDmnO is set to 1, a timer interrupt (INTTMmn) is output at count operation start, and TOmn performs a toggle
operation.

Figure 6-49. When MDmnO Is Set to 0

TCRmMn

TEmn I

INTTMmn

TOmMnN

AN
Count operation start

When MDmnO is set to 0, a timer interrupt (INTTMmn) is not output at count operation start, and TOmn does not
change either. After counting one cycle, INTTMmn is output and TOmn performs a toggle operation.

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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6.5 Channel Input (TImn Pin) Control
6.5.1 TImn edge detection circuit

(1) Edge detection basic operation timing
Edge detection circuit sampling is done in accordance with the operation clock (fmck).

Figure 6-50. Edge Detection Basic Operation Timing

e JTTUUUTTUUUTUUU T U UL
operationcockwed | 1 [ 1L 1 T1T T1T TL T T1 T

Synchronized (noise filter)
internal TImn signal J |

Rising edge detection |_|
internal trigger

Falling edge detection |_|
internal trigger

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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6.6 Basic Function of Timer Array Unit

6.6.1 Overview of single-operation function and combination operation function

The timer array unit (TAU) consists of several channels and has a single-operation function that allows each channel to
operate independently, and a combination operation function that uses two or more channels in combination.

The single-operation function can be used for any channel, regardless of the operation mode of the other channels.

The combination operation function is realized by combining a master channel (reference timer that mainly counts
periods) and a slave channel (timer that operates in accordance with the master channel), and several rules must be
observed when using this function.

6.6.2 Basic rules of combination operation function
The basic rules of using the combination operation function are as follows.

(1) Only an even channel (channel 0, 2, 4, etc.) can be set as a master channel.
(2) Any channel, except channel 0, can be set as a slave channel.
(3) The slave channel must be lower than the master channel.
Example: If channel 2 of the TAUO is set as a master channel, channel 3 or those that follow (channels 3, 4, 5,
etc.) can be set as a slave channel.

(4) Two or more slave channels can be set for one master channel. A slave channel, however, cannot be set across a
unit.
(5) When two or more master channels are to be used, slave channels with a master channel between them may not
be set.
Example: If channels 0 and 4 of the TAUO are set as master channels, channels 1 to 3 can be set as the slave
channels of master channel 0. Channels 5 to 7 cannot be set as the slave channels of master channel
0.

(6) The operation clock for a slave channel in combination with a master channel must be the same as that of the
master channel. The CKS1 and CKSO bits (bits 15 and 14 of the TMRmn register) of the slave channel that
operates in combination with the master channel must be the same value as that of the master channel.

(7) A master channel can transmit INTTMmn (interrupt), start software trigger, and count clock to the lower channels.

(8) A slave channel can use the INTTMmn (interrupt), start software trigger, and count clock of the master channel, but
it cannot transmit its own INTTMmn (interrupt), start software trigger, and count clock to the lower channel.

(9) A master channel cannot use the INTTMmn (interrupt), start software trigger, and count clock from the other
master channel.

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)

(10) To simultaneously start channels that operate in combination, the TSmn bit of the channels in combination must be
set at the same time.

(11) During a counting operation, the TSmn bit of all channels that operate in combination or only the master channel
can be set. TSmn of only a slave channel cannot be set.

(12) To stop the channels in combination simultaneously, the TTmn bit of the channels in combination must be set at
the same time.

Remark m: Unit number (m =0 to 2)
n: Channel number (hn=0to 7)

RO1UHO0317EJO110 Rev. 1.10 R NS 444
Mar 23, 2015 ENES



RL78/D1A CHAPTER 6 TIMER ARRAY UNIT

6.6.3 Applicable range of basic rules of combination operation function

The rules of the combination operation function are applied in a channel group (a master channel and slave channels
forming one combination operation function).

If two or more channel groups that do not operate in combination are specified, the basic rules of the combination
operation function in 6.6.2 Basic rules of combination operation function do not apply to the channel groups.

Example

CKmoO / Channel group 1
g | Channel 0: Master ; / (combination-operation function)
E e
; | Channel 1: Slave | :
: : Channel group 2
| Channel 2: Slave | : (combination-operation function)
| Channel 3: Single-operation function | /
CKm1 /
—> | Channel 4: Master | : * The operation clock of channel group 1 may
! ! be different from that of channel group 2.
CKmO ! - - - !
——— | Channel 5: Single-operation function | :
; | Channel 6: Slave | : * A channel that singly operates may be
N\, between channel group 1 and channel
[t group 2.

| Channel 7: Single-operation function |

* A channel that singly operates may be
between a master and a slave of channel
group 2. Furthermore, the operating clock
may be set separately.
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6.7 Operation of Timer Array Unit as Independent Channel

6.7.1

@

@

Operation as interval timer/square wave output

Interval timer
The timer array unit can be used as a reference timer that generates INTTMmn (timer interrupt) at fixed intervals.
The interrupt generation period can be calculated by the following expression.

| Generation period of INTTMmn (timer interrupt) = Period of count clock x (Set value of TDRmn + 1) |

Operation as square wave output

TOmn performs a toggle operation as soon as INTTMmn has been generated, and outputs a square wave with a
duty factor of 50%.

The period and frequency for outputting a square wave from TOmn can be calculated by the following expressions.

| » Period of square wave output from TOmn = Period of count clock x (Set value of TDRmn + 1) x 2 |

| e Frequency of square wave output from TOmn = Frequency of count clock/{(Set value of TDRmn + 1) x 2} |

TCRmn operates as a down counter in the interval timer mode.

TCRmn loads the value of TDRmn at the first count clock after the channel start trigger bit (TSmn) is set to 1. If
MDmnO of TMRmn = 0 at this time, INTTMmn is not output and TOmn is not toggled. If MDmnO of TMRmn = 1,
INTTMmn is output and TOmn is toggled.

After that, TCRmn counts down in synchronization with the count clock.

When TCRmn = 0000H, INTTMmn is output and TOmn is toggled at the next count clock. At the same time,
TCRmn loads the value of TDRmn again. After that, the same operation is repeated.

TDRmn can be rewritten at any time. The new value of TDRmn becomes valid from the next period.

Figure 6-51. Block Diagram of Operation as Interval Timer/Square Wave Output

CKm3
CKm2
CKm1
CKmO

Operation clock Timer counter Output

— (TCRmn) controller

5

Data register Interrupt
(TDRmn) controller

© TOmn pin

Clock selection

— Interrupt signal
(INTTMmn)

TSmn

Trigger selection

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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Figure 6-52. Example of Basic Timing of Operation as Interval Timer/Square Wave Output (MDmnO = 1)

TSmn

TEmn

TCRmMn
0000H

TDRmMn

TOmn

INTTMmn

Remark m: Unit number (m=0to 2)
n: Channel number (n =0to 7)

a+l at+l

a+l

b+1

b+1

b+1
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Figure 6-53. Example of Set Contents of Registers During Operation as Interval Timer/Square Wave Output

(@) Timer mode register mn (TMRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MA
TMRmMnN | cksmnt | CKSmno CCSmn0 TERr?\n STSmn2|STSMn1{STSmnO|CISmn1|CISmn0 MDmn3 | MDmn2 [ MDmn1 | MDmnO

1/0 | 1/0 0 0 0 0 0 0 0 0 0 0 0 0 0 1/0

Operation mode of channel n
000B: Interval timer

Setting of operation when counting is started
0: Neither generates INTTMmn nor inverts
timer output when counting is started.
1: Generates INTTMmn and inverts timer
output when counting is started.

|___Selection of TImn pin input edge
00B: Sets 00B because these are not used.

| Start trigger selection
000B: Selects only software start.

|__Slave/master selection
0: Cleared to 0 when single-operation function is selected.

|___Count clock selection
0: Selects operation clock.

| Operation clock selection

00B: Selects CKmO as operation clock of channel n.
01B: Selects CKm1 as operation clock of channel n.
10B: Selects CKm2 as operation clock of channel n.
11B: Selects CKm3 as operation clock of channel n.

(b) Timer output register m (TOm)

Bit n
TOm TOmn 0: Outputs 0 from TOmn.
1/0 1: Outputs 1 from TOmn.

(c) Timer output enable register m (TOEm)

Bit n
TOEmM |TOEmn 0: Stops the TOmn output operation by counting operation.
1/0 1: Enables the TOmn output operation by counting operation.

(d) Timer output level register m (TOLm)
Bit n

TOLM |ToLmn 0: Cleared to 0 when TOMmn = 0 (toggle mode).
0

(e) Timer output mode register m (TOMm)
Bit n

TOMmM  |ToMmn 0: Sets toggle mode.
0

Remark m: Unit number (m =0 to 2)
n: Channel number (n=0to 7)
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Figure 6-54. Operation Procedure of Interval Timer/Square Wave Output Function (1/2)
Software Operation Hardware Status
TAU Power-off status
default (Clock supply is stopped and writing to each register is
setting disabled.)

Sets the TAUOEN bit, TAU1EN bit of the PERO register to 19 Power-on status. Each channel stops operating.

Sets the TPSm register.
Determines clock frequencies of CKmO0 to CKm3.

(Clock supply is started and writing to each register is
enabled.)

A4

Channel | Sets the TMRmn register (determines operation mode of | Channel stops operating.
default channel). (Clock is supplied and some power is consumed.)
setting Sets interval (period) value to the TDRmn register.
To use the TOmn output The TOmn pin goes into Hi-Z output state.
Clears the TOMmn bit of the TOMm register to 0
(toggle mode).
Clears the TOLmn bit to 0.
Sets the TOmn bit and determines default level of the
TOmnN output. » The TOmn default setting level is output when the port mode
register is in the output mode and the port register is 0.
Sets TOEmn to 1 and enables operation of TOmn.j TOmn does not change because channel stops operating.
Clears the port register and port mode register to 0. The TOmn pin outputs the TOmn set level.
Operatio | Sets TOEmn to 1 (only when operation is resumed).
n start Sets the TSmn bit to 1. TEmn = 1, and count operation starts.
The TSmn bit automatically returns to 0 because it is a Value of TDRmn is loaded to TCRmn at the count clock
trigger bit. input. INTTMmn is generated and TOmn performs toggle
operation if the MDmnO bit of the TMRmn register is 1.
During Set values of TMRmn register, TOMmn, and TOLmn bits | Counter (TCRmn) counts down. When count value reaches
operation | cannot be changed. 0000H, the value of TDRmn is loaded to TCRmn again and
Set value of the TDRmn register can be changed. the count operation is continued. By detecting TCRmn =
The TCRmn register can always be read. 0000H, INTTMmn is generated and TOmn performs toggle
The TSRmn register is not used. operation.
Set values of the TOm and TOEm registers can be After that, the above operation is repeated.
changed.
Operatio | The TTmn bit is set to 1. TEmn = 0, and count operation stops.
n stop The TTmn bit automatically returns to 0 because it is a TCRmn holds count value and stops.
trigger bit. The TOmn output is not initialized but holds current status.
TOEmn is cleared to 0 and value is set to TOmn bit. —irThe TOmN pin outputs the TOmn set level.
Remark m: Unit number (m =0 to 2)

n: Channel number (n =0to 7)
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Figure 6-54. Operation Procedure of Interval Timer/Square Wave Output Function (2/2)

Software Operation

Hardware Status

TAU stop | To hold the TOmn pin output level
Clears TOmn bit to 0 after the value to
be held is set to the port register. ——————® The TOmn pin output level is held by port function.
When holding the TOmn pin output level is not necessary
Switches the port mode register to input mode. ———» The TOmn pin output level goes into Hi-Z output state.
The TAUOEN bit, TAU1EN bit of the PERO register are
cleared to 0. » Power-off status
All circuits are initialized and SFR of each channel is also
initialized.
(The TOmn bit is cleared to 0 and the TOmn pin is set to
port mode.)
Remark m: Unit number (m =0 to 2)

n: Channel number (n=0to 7)
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6.7.2 Operation as external event counter

The timer array unit can be used as an external event counter that counts the number of times the valid input edge
(external event) is detected in the TImn pin. When a specified count value is reached, the event counter generates an
interrupt. The specified number of counts can be calculated by the following expression.

| Specified number of counts = Set value of TDRmn + 1

TCRmn operates as a down counter in the event counter mode.

When the channel start trigger bit (TSmn) is set to 1, TCRmn loads the value of TDRmn.

TCRmn counts down each time the valid input edge of the TImn pin has been detected. When TCRmn = 0000H,
TCRmn loads the value of TDRmn again, and outputs INTTMmn.

After that, the above operation is repeated.

TOmnN must not be used because its waveform depends on the external event and irregular.

TDRmn can be rewritten at any time. The new value of TDRmn becomes valid during the next count period.

Figure 6-55. Block Diagram of Operation as External Event Counter

c
S
©

. Edge -

Timn pm@—» ) 7] Timer counter
detection ~ TCR
3 —] ( mn)
O
: /T
=
|53
TS % Data register Interrupt Interrupt signal
mn = TDRmn

qg ( ) controller (INTTMmn)
=

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)

Figure 6-56. Example of Basic Timing of Operation as External Event Counter

TSmn

TEmn

LB N | I I |

3 3
2 2 2 2
TCRmn 1
OOOOH‘\ L 0 / 1 0 > : 0 >
TDRmn 0003H X 0002H
INTTMmn
4 events 4 events 3 events
Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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Figure 6-57. Example of Set Contents of Registers in External Event Counter Mode (1/2)

(@) Timer mode register mn (TMRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MA:!
TMRmMnN  |cksmn1| cKSmno CCSmn TER:‘m STSmn2|STSMNn1{STSmMnO|CISmn1|CISmn0 MDmn3 | MDmn2 [ MDmn1 | MDmnO

1/0 | 1/0 0 1 0 0 0 0 1/0 | 1/0 0 0 0 1 1 0

Operation mode of channel n
011B: Event count mode

Setting of operation when counting is started
0: Neither generates INTTMmn nor inverts
timer output when counting is started.

|__Selection of TImn pin input edge
00B: Detects falling edge.
01B: Detects rising edge.
10B: Detects both edges.
11B: Setting prohibited

| Start trigger selection
000B: Selects only software start.

|__Slave/master selection
0: Cleared to 0 when single-operation function is selected.

| __Count clock selection
1: Selects the TImn pin input valid edge.

|__Operation clock selection

00B: Selects CKmO as operation clock of channel n.
01B: Selects CKmL1 as operation clock of channel n.
10B: Selects CKm2 as operation clock of channel n.
11B: Selects CKm3 as operation clock of channel n.

(b) Timer output register m (TOm)
Bit n

TOm TOmn 0: Outputs 0 from TOmn.
0

(c) Timer output enable register m (TOEm)
Bit n

TOEmM |TOEmn 0: Stops the TOmn output operation by counting operation.
0

(d) Timer output level register m (TOLm)
Bit n

TOLmM |ToLmn 0: Cleared to 0 when TOMmn = 0 (toggle mode).
0

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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Figure 6-57. Example of Set Contents of Registers in External Event Counter Mode (2/2)

(e) Timer output mode register m (TOMm)

TOMmM

Bit n

TOMmN
0

0: Sets toggle mode.

Remark m: Unit number (m =0 to 2)

n: Channel number (n =0to 7)

Figure 6-58. Operation Procedure When External Event Counter Function Is Used

Software Operation

Hardware Status

TAU Power-off status
default (Clock supply is stopped and writing to each register is
setting disabled.)
Sets the TAUOEN bit, TAULEN bit of the PERQ register to 1. ®Power-on status. Each channel stops operating.
(Clock supply is started and writing to each register is
enabled.)
Sets the TPSm register.
Determines clock frequencies of CKmO0 to CKm3.
Channel | Sets the TMRmn register (determines operation mode of | Channel stops operating.
default channel). (Clock is supplied and some power is consumed.)
setting Sets number of counts to the TDRmn register.
Clears the TOEmn bit of the TOEm register to 0.
Operatio | Sets the TSmn bit to 1. TEmn = 1, and count operation starts.
n start The TSmn bit automatically returns to 0 because it is a Value of TDRmn is loaded to TCRmn and detection of
trigger bit. the TImn pin input edge is awaited.
During Set value of the TDRmn register can be changed. Counter (TCRmn) counts down each time input edge of
operation | The TCRmn register can always be read. the TImn pin has been detected. When count value
The TSRmn register is not used. reaches 0000H, the value of TDRmn is loaded to TCRmn
Set values of the TMRmn register, TOMmn, TOLmn, again, and the count operation is continued. By detecting
TOmn, and TOEmn bits cannot be changed. TCRmn = 0000H, the INTTMmn output is generated.
After that, the above operation is repeated.
Operatio | The TTmn bit is set to 1. TEmn = 0, and count operation stops.
n stop The TTmn bit automatically returns to 0 because it is a TCRmn holds count value and stops.
trigger bit.
TAU stop | The TAUOEN bit, TAU1EN bit of the PERO register are
cleared to 0. Power-off status
All circuits are initialized and SFR of each channel is
also initialized.
Remark m: Unit number (m =0 to 2)

n: Channel number (n=01to 7)
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6.7.3 Operation as frequency divider

The timer array unit can be used as a frequency divider that divides a clock input to the TImn pin and outputs the result
from TOmn.

The divided clock frequency output from TOmn can be calculated by the following expression.

¢ When rising edge/falling edge is selected:

Divided clock frequency = Input clock frequency/{(Set value of TDRmn + 1) x 2}
¢ When both edges are selected:

Divided clock frequency = Input clock frequency/(Set value of TDRmn + 1)

TCRmn operates as a down counter in the interval timer mode.

After the channel start trigger bit (TSmn) is set to 1, TCRmn loads the value of TDRmn when the TImn valid edge is
detected. If MDmMnO of TMRmn = 0 at this time, INTTMmn is not output and TOmn is not toggled. If MDmnO of TMRmn =
1, INTTMmn is output and TOmn is toggled.

After that, TCRmn counts down at the valid edge of TImn. When TCRmn = 0000H, it toggles TOmn. At the same time,
TCRmn loads the value of TDRmn again, and continues counting.

If detection of both the edges of TImn is selected, the duty factor error of the input clock affects the divided clock period
of the TOmn output.

The period of the TOmn output clock includes a sampling error of one period of the operation clock.

Clock period of TOmn output = Ideal TOmn output clock period + Operation clock period (error) |

TDRmn can be rewritten at any time. The new value of TDRmn becomes valid during the next count period.

Figure 6-59. Block Diagram of Operation as Frequency Divider

S
Edge E
TImn pin @)—> . & Timer counter Output .
detection ¥ L (TCRmn) controller © TOmn pin
O /T
% Data register
TSmn - (TDRmn)
.g
Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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Figure 6-60. Example of Basic Timing of Operation as Frequency Divider (MDmnOQ = 1)

TSmn
TEmn
min LU UL U LU U
2 2 2
1 1 1 1 1 1 1
TCR
mn 0000H> 0> o> o‘) o‘) o‘> o‘) 0
TDRmn 0002H X 0001H
TOmMnN
INTTMmn
Divided ~—Divided—
by 6 by 4
Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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Figure 6-61. Example of Set Contents of Registers When Frequency Divider Is Used (1/2)

(@) Timer mode register mn (TMRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MA
TMRmMnN  jcksmni|cksmno| CCSmn TERnSm STSmn2|STSMn1{STSmnO| CISmn1|CISmn0 MDmn3 | MDmn2 [ MDmn1 | MDmnO

1/0 | 1/0 0 1 0 0 0 0 1/0 | 1/0 0 0 0 0 0 1/0

LI [ [ [ [ \_'_l

Operation mode of channel n
000B: Interval timer

Setting of operation when counting is started
0: Neither generates INTTMmn nor inverts
timer output when counting is started.
1: Generates INTTMmn and inverts timer
output when counting is started.

L__Selection of TImn pin input edge
00B: Detects falling edge.
01B: Detects rising edge.
10B: Detects both edges.
11B: Setting prohibited

| Start trigger selection
000B: Selects only software start.

L__Slave/master selection
0: Cleared to 0 when single-operation function is selected.

L__Count clock selection
1: Selects the TImn pin input valid edge.

L__Operation clock selection

00B: Selects CKmO as operation clock of channel n.
01B: Selects CKm1 as operation clock of channel n.
10B: Selects CKm2 as operation clock of channel n.
11B: Selects CKm3 as operation clock of channel n.

(b) Timer output register m (TOm)

Bit n
TOm TOmn 0: Outputs 0 from TOmn.
1/0 1: Outputs 1 from TOmn.

(c) Timer output enable register m (TOEm)

Bit n
TOEmM |TOEmn 0: Stops the TOmn output operation by counting operation.
1/0 1: Enables the TOmn output operation by counting operation.

(d) Timer output level register m (TOLm)
Bit n

TOLM |ToLmn 0: Cleared to 0 when TOMmn = 0 (toggle mode).
0

Remark m: Unit number (m =0 to 2)
n: Channel number (n=0to 7)
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Figure 6-61. Example of Set Contents of Registers When Frequency Divider Is Used (2/2)

(e) Timer output mode register m (TOMm)

TOMmM

Bit n

TOMmn
0

0: Sets toggle mode.

Remark m: Unit number (m=0to 2)
n: Channel number (n =0to 7)
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Figure 6-62. Operation Procedure When Frequency Divider Function Is Used
Software Operation Hardware Status
TAU Power-off status
default (Clock supply is stopped and writing to each register is
setting disabled.)

Sets the TAUOEN bit, TAU1EN bit of the PERO register to - Power-on status. Each channel stops operating.

Sets the TPSm register.
Determines clock frequencies of CKmO to CKm3.

(Clock supply is started and writing to each register is
enabled.)

Channel | Sets the TMRmn register (determines operation mode of | Channel stops operating.
default channel). (Clock is supplied and some power is consumed.)
setting Sets interval (period) value to the TDRmn register.
Clears the TOMmn bit of the TOMm register to O (toggle | The TOmn pin goes into Hi-Z output state.
mode).
Clears the TOLmn bit to 0.
Sets the TOmn bit and determines default level of the
TOmnN output. The TOmn default setting level is output when the port mode
register is in output mode and the port register is 0.
Sets TOEmn to 1 and enables operation of TOmn.—®»TOmn does not change because channel stops operating.
Clears the port register and port mode register to 0. —® The TOmn pin outputs the TOmn set level.
Operatio | Sets the TOEmn to 1 (only when operation is resumed).
n start Sets the TSmn bit to 1. TEmn = 1, and count operation starts.
The TSmn bit automatically returns to 0 because it is a Value of TDRmn is loaded to TCRmn at the count clock
trigger bit. input. INTTMmn is generated and TOmn performs toggle
operation if the MDmnO bit of the TMRmn register is 1.
During Set value of the TDRmn register can be changed. Counter (TCRmn) counts down. When count value reaches
operation | The TCRmn register can always be read. 0000H, the value of TDRmn is loaded to TCRmn again, and
The TSRmn register is not used. the count operation is continued. By detecting TCRmn =
Set values of TOm and TOEm registers can be changed. | 0000H, INTTMmn is generated and TOmn performs toggle
Set values of TMRmn register, TOMmn, and TOLmn bits | operation.
cannot be changed. After that, the above operation is repeated.
Operatio | The TTmn bit is set to 1. » TEmn = 0, and count operation stops.
n stop The TTmn bit automatically returns to 0 because it is a TCRmn holds count value and stops.
trigger bit. The TOmn output is not initialized but holds current status.
TOEmn is cleared to 0 and value is set to the TOmn bit—® The TOmn pin outputs the TOmn set level.
TAU stop | To hold the TOmn pin output level

Clears TOmn bit to 0 after the value to

be held is set to the port register.
When holding the TOmn pin output level is not
necessary

P The TOmn pin output level is held by port function.

Switches the port mode register to input mode. ———® The TOmn pin output level goes into Hi-Z output state.

The TAUOEN bit, TAU1EN bit of the PERO register are
cleared to 0.

» Power-off status

All circuits are initialized and SFR of each channel is also
initialized.

(The TOmn bit is cleared to 0 and the TOmn pin is set to
port mode).

Remark m: Unit number (m =0 to 2)

n: Channel number (n =010 7)
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6.7.4 Operation as input pulse interval measurement
The count value can be captured at the TImn valid edge and the interval of the pulse input to TImn can be measured.
The pulse interval can be calculated by the following expression.

TImn input pulse interval = Period of count clock x ((L0000H x TSRmn: OVF) + (Capture value of TDRmn + 1))

Caution The TImn pin input is sampled using the operation clock selected with the CKSmn bit of the
TMRmn register, so an error at a maximum of one clock is generated.

TCRmn operates as an up counter in the capture mode.

When the channel start trigger (TSmn) is set to 1, TCRmn counts up from 0000H in synchronization with the count
clock.

When the TImn pin input valid edge is detected, the count value is transferred (captured) to TDRmn and, at the same
time, the counter (TCRmn) is cleared to 0000H, and the INTTMmn is output. If the counter overflows at this time, the OVF
bit of the TSRmn register is set to 1. If the counter does not overflow, the OVF bit is cleared. After that, the above
operation is repeated.

As soon as the count value has been captured to the TDRmn register, the OVF bit of the TSRmn register is updated
depending on whether the counter overflows during the measurement period. Therefore, the overflow status of the
captured value can be checked.

If the counter reaches a full count for two or more periods, it is judged to be an overflow occurrence, and the OVF bit of
the TSRmn register is set to 1. However, the OVF bit is configured as a cumulative flag, the correct interval value cannot
be measured if an overflow occurs more than once.

Set STSmn2 to STSmnO of the TMRmn register to 001B to use the valid edges of TImn as a start trigger and a capture
trigger.

When TEmn = 1, instead of the TImn pin input, a software operation (TSmn = 1) can be used as a capture trigger.

Figure 6-63. Block Diagram of Operation as Input Pulse Interval Measurement

CKm3 5
_ CKm2 b
Operation clock cKmil & Timer counter
m B _— (TCRmn)
CKmO )
Ed 5 \l
. ge =
TImn pinQ—= - ]
p detection é Data register Interrupt | _ Interrupt signal
5 (TDRmn) controller
TsSmn—— | 8 (INTTMmn)
=
Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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Figure 6-64. Example of Basic Timing of Operation as Input Pulse Interval Measurement (MDmnO = 0)

TSmn

TEmn

TImn "

FFFFH

TCRmMnN a
0000H

TDRmn 0000H X a b c d

INTTMmn I

OVFmn

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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Figure 6-65. Example of Set Contents of Registers to Measure Input Pulse Interval (1/2)

(@) Timer mode register mn (TMRmn)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MAS
TMRmMnN  jcksmni{cksmno| CCSsmn TERMN STSmn2|STSMn1{STSmnO| CISmn1|CISmn0 MDmn3 | MDmn2 [ MDmn1 | MDmnO

1/0 | 1/0 0 0 0 0 0 1 1/0 | 1/0 0 0 0 1 0 1/0

I I I I I | I

Operation mode of channel n
010B: Capture mode

Setting of operation when counting is started
0: Does not generate INTTMmn when
counting is started.
1: Generates INTTMmn when counting is
started.

L__Selection of TImn pin input edge
00B: Detects falling edge.
01B: Detects rising edge.
10B: Detects both edges.
11B: Setting prohibited

L__Capture trigger selection
001B: Selects the TImn pin input valid edge.

L__Slave/master selection
0: Cleared to 0 when single-operation function is selected.

L__Count clock selection
0: Selects operation clock.

| Operation clock selection

00B: Selects CKmO as operation clock of channel n.
01B: Selects CKm1 as operation clock of channel n.
10B: Selects CKm2 as operation clock of channel n.
11B: Selects CKm3 as operation clock of channel n.

(b) Timer output register m (TOm)
Bit n

TOm TOmn 0: Outputs 0 from TOmn.
0

(c) Timer output enable register m (TOEm)
Bit n

TOEmM |TOEmn 0: Stops TOmn output operation by counting operation.
0

(d) Timer output level register m (TOLm)
Bit n

TOLmM |ToLmn 0: Cleared to 0 when TOMmn = 0 (toggle mode).
0

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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Figure 6-65. Example of Set Contents of Registers to Measure Input Pulse Interval (2/2)

(e) Timer output mode register m (TOMm)

TOMmM

Bit n

TOMmN
0

0: Sets toggle mode.

Remark m: Unit number (m =0 to 2)

n: Channel number (n =0to 7)

Figure 6-66. Operation Procedure When Input Pulse Interval Measurement Function Is Used

Software Operation

Hardware Status

TAU Power-off status
default (Clock supply is stopped and writing to each register is
setting disabled.)
Sets the TAUOEN bit, TAU1EN bit of the PERO register to 1% Power-on status. Each channel stops operating.
(Clock supply is started and writing to each register is
enabled.)
Sets the TPSm register.
Determines clock frequencies of CKmO0 to CKm3.
Channel | Sets the TMRmn register (determines operation mode of | Channel stops operating.
default channel). (Clock is supplied and some power is consumed.)
setting
Operatio | Sets TSmn bitto 1. TEmn = 1, and count operation starts.
n start The TSmn bit automatically returns to 0 because it is a TCRmn is cleared to 0000H at the count clock input.
trigger bit. When the MDmnO bit of the TMRmn register is 1,
INTTMmn is generated.
During Set values of only the CISmn1 and CISmnO bits of the Counter (TCRmn) counts up from 0000H. When the TImn
operation | TMRmn register can be changed. pin input valid edge is detected, the count value is
The TDRmn register can always be read. transferred (captured) to TDRmn. At the same time,
The TCRmn register can always be read. TCRmn is cleared to 0000H, and the INTTMmn signal is
The TSRmn register can always be read. generated.
Set values of TOMmn, TOLmn, TOmn, and TOEmn bits If an overflow occurs at this time, the OVF bit of the
cannot be changed. TSRmn register is set; if an overflow does not occur, the
OVF bit is cleared.
After that, the above operation is repeated.
Operatio | The TTmn bit is set to 1. TEmn = 0, and count operation stops.
n stop The TTmn bit automatically returns to 0 because it is a TCRmn holds count value and stops.
trigger bit. The OVF bit of the TSRmn register is also held.
TAU stop | The TAUOEN bit, TAU1EN bit of the PERO register are

cleared to 0.

Power-off status
All circuits are initialized and SFR of each channel is
also initialized.

Remark m: Unit number (m =0 to 2)

n: Channel number (h=0to 7)
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6.7.5 Operation as input signal high-/low-level width measurement

By starting counting at one edge of TImn and capturing the number of counts at another edge, the signal width (high-
level width/low-level width) of TImn can be measured. The signal width of TImn can be calculated by the following
expression.

Signal width of TImn input = Period of count clock x ((L0000H x TSRn: OVF) + (Capture value of TDRmn + 1))

Caution The TImn pin input is sampled using the operation clock selected with the CKSmn bit of the
TMRmn register, so an error at a maximum of one clock is generated.

TCRmn operates as an up counter in the capture & one-count mode.

When the channel start trigger (TSmn) is set to 1, TEmn is set to 1 and the TImn pin start edge detection wait status is
set.

When the TImn start valid edge (rising edge of TImn when the high-level width is to be measured) is detected, the
counter counts up in synchronization with the count clock. When the valid capture edge (falling edge of TImn when the
high-level width is to be measured) is detected later, the count value is transferred to TDRmn and, at the same time,
INTTMmn is output. If the counter overflows at this time, the OVF bit of the TSRmn register is set to 1. If the counter does
not overflow, the OVF bit is cleared. TCRmn stops at the value “value transferred to TDRmn + 1", and the TImn pin start
edge detection wait status is set. After that, the above operation is repeated.

As soon as the count value has been captured to the TDRmn register, the OVF bit of the TSRmn register is updated
depending on whether the counter overflows during the measurement period. Therefore, the overflow status of the
captured value can be checked.

If the counter reaches a full count for two or more periods, it is judged to be an overflow occurrence, and the OVF bit of
the TSRmn register is set to 1. However, the OVF bit is configured as an integral flag, and the correct interval value
cannot be measured if an overflow occurs more than once.

Whether the high-level width or low-level width of the TImn pin is to be measured can be selected by using the CISmn1
and CISmnO bits of the TMRmn register.

Because this function is used to measure the signal width of the TImn pin input, TSmn cannot be set to 1 while TEmn is

CISmn1, CISmn0 of TMRmn = 10B: Low-level width is measured.

CISmn1, CISmn0 of TMRmn = 11B: High-level width is measured.

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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Figure 6-67. Block Diagram of Operation as Input Signal High-/Low-Level Width Measurement

CKm3 g
Operation clock CKm2 %
CKml "l @ Timer counter
CKm0 ———~ ¢ —] (TCRmn)
O
s J
S
8 ,
. Edge T Data register Interrupt .
Timn pinQO—- ) Nt TDRmN — Interrupt signal
detection § ( ) controller (INTTMmn)
=

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)

Figure 6-68. Example of Basic Timing of Operation as Input Signal High-/Low-Level Width Measurement

TSmn

TEmn

Timn | |

FFFFH a
TCRmn N b c
0000H ’) \) T
TDRmMn 0000H a b c
INTTMmn
OVF |
Remark m: Unit number (m =0 to 2)
n: Channel number (n=0to 7)
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Figure 6-69. Example of Set Contents of Registers to Measure Input Signal High-/Low-Level Width

(@) Timer mode register mn (TMRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TMRmMnN  [cksmni|cksmno CCSmn Tzli‘r?\n STSmn2|STSMn1{STSmnO|CISmn1|CISmn0 MDmn3 | MDmn2 [ MDmn1 | MDmnO
1/0 1/0 0 0 0 0 1 0 1 1/0 0 0 1 1 0 0

Operation mode of channel n
110B: Capture & one-count

Setting of operation when counting is started
0: Does not generate INTTMmn when
counting is started.

L__Selection of TImn pin input edge
10B: Both edges (to measure low-level width)
11B: Both edges (to measure high-level width)

L__Start trigger selection
010B: Selects the TImn pin input valid edge.

L__Slave/master selection
0: Cleared to 0 when single-operation function is selected.

L__Count clock selection
0: Selects operation clock.

| Operation clock selection

00B: Selects CKmO as operation clock of channel n.
01B: Selects CKm1 as operation clock of channel n.
10B: Selects CKm2 as operation clock of channel n.
11B: Selects CKm3 as operation clock of channel n.

(b) Timer output register m (TOm)
Bit n

TOm TOmn 0: Outputs 0 from TOmn.
0

(c) Timer output enable register m (TOEm)
Bit n

TOEmM |TOEmn 0: Stops the TOmn output operation by counting operation.
0

(d) Timer output level register m (TOLm)
Bit n

TOLM |ToLmn 0: Cleared to 0 when TOMmn = 0 (toggle mode).
0

(e) Timer output mode register m (TOMm)
Bit n

TOMmM  |TOMmn 0: Sets toggle mode.
0

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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Figure 6-70. Operation Procedure When Input Signal High-/Low-Level Width Measurement Function Is Used

Software Operation

Hardware Status

TAU Power-off status
default (Clock supply is stopped and writing to each register is
setting disabled.)
Sets the TAUOEN bit, TAU1EN bit of the PERO register to 1. Power-on status. Each channel stops operating.
(Clock supply is started and writing to each register is
enabled.)
Sets the TPSm register.
Determines clock frequencies of CKmO0 to CKm3.
Channel | Sets the TMRmn register (determines operation mode of | Channel stops operating.
default channel). (Clock is supplied and some power is consumed.)
setting Clears TOEmn to 0 and stops operation of TOmn.
Operatio | Sets the TSmn bit to 1. » TEmn = 1, and the TImn pin start edge detection wait
n start The TSmn bit automatically returns to 0 because itis a | status is set.
trigger bit.
Detects TImn pin input count start valid edge. —» Clears TCRmn to 0000H and starts counting up.
During Set value of the TDRmn register can be changed. When the TImn pin start edge is detected, the counter
operation | The TCRmn register can always be read. (TCRmn) counts up from 0000H. If a capture edge of the
The TSRmn register is not used. TImn pin is detected, the count value is transferred to
Set values of the TMRmn register, TOMmn, TOLmn, TDRmn and INTTMmn is generated.
TOmnN, and TOEmn bits cannot be changed. If an overflow occurs at this time, the OVF bit of the
TSRmn register is set; if an overflow does not occur, the
OVF bit is cleared. TCRmn stops the count operation
until the next TImn pin start edge is detected.
After that, the above operation is repeated.
Operatio | The TTmn bit is set to 1. TEmn = 0, and count operation stops.
n stop TTmn bit automatically returns to O because it is a TCRmn holds count value and stops.
trigger bit. The OVF bit of the TSRmn register is also held.
TAU stop | The TAUOEN bit, TAU1EN bit of the PERO register are
cleared to 0. » Power-off status
All circuits are initialized and SFR of each channel is
also initialized.
Remark m: Unit number (m =0 to 2)

n: Channel number (n=01to 7)
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6.8 Operation of Plural Channels of Timer Array Unit

6.8.1 Operation as PWM function
Two channels can be used as a set to generate a pulse of any period and duty factor.
The period and duty factor of the output pulse can be calculated by the following expressions.

Pulse period = {Set value of TDRmn (master) + 1} x Count clock period

Duty factor [%] = {Set value of TDRmp (slave)}/{Set value of TDRmn (master) + 1} x 100
0% output:  Set value of TDRmp (slave) = 0000H

100% output: Set value of TDRmp (slave) > {Set value of TDRmn (master) + 1}

Remark Although the duty factor exceeds 100% if the set value of TDRmp (slave) > (set value of TDRmn
(master) + 1), it is summarized into 100% output.

The master channel operates in the interval timer mode and counts the periods. When the channel start trigger (TSmn)
is setto 1, INTTMmn is output. TCRmn counts down starting from the loaded value of TDRmn, in synchronization with the
count clock. When TCRmn = 0000H, INTTMmn is output. TCRmn loads the value of TDRmn again. After that, it
continues the similar operation.

TCRmp of a slave channel operates in one-count mode, counts the duty factor, and outputs a PWM waveform from the
TOmp pin. TCRmp of the slave channel loads the value of TDRmp, using INTTMmn of the master channel as a start
trigger, and stops counting until the next start trigger (INTTMmn of the master channel) is input.

The output level of TOmp becomes active one count clock after generation of INTTMmn from the master channel, and
inactive when TCRmp = 0000H.

Caution To rewrite both TDRmn of the master channel and TDRmp of the slave channel, a write access is
necessary two times. The timing at which the values of TDRmn and TDRmp are loaded to TCRmn
and TRCmp is upon occurrence of INTTMmn of the master channel. Thus, when rewriting is
performed split before and after occurrence of INTTMmn of the master channel, the TOmp pin cannot
output the expected waveform. To rewrite both TDRmn of the master and TDRmp of the slave,
therefore, be sure to rewrite both the registers immediately after INTTMmn is generated from the
master channel.

Remark m: Unit number (m = 0 to 2), n: Master channel number, p: Slave channel number (p = n + 1)
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Master channel
(interval timer mode)

Operation clock

Slave channel
(one-count mode)

Operation clock

Figure 6-71. Block Diagram of Operation as PWM Function

CKm3 8
Km2————| &
cKml & Timer counter
Ko § - (TCRmn)
m k<!
O
o
S
8
S Data register Interrupt | ianal
TSmn o (TDRmn) controller nterrupt signaj
g (INTTMmn)
=
CKm3 8
CKm2 8
Timer counter
cKm1 2 Output TOmp pi
] — (TCRmp) controller ©TOmp pin
o
CKmoO s
o
S
8 -
3 Data register Interupt L _ | terrupt signal
Py TDRmM
g ( p) controller (INTTMmp)
=

Remark m: Unit number (m = 0 to 2), n: Master channel number, p: Slave channel number (p = n + 1)
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Remark m: Unit number (m =0 to 2), n:

TSmn

TEmn

TCRmn

TDRmMn

TOmMnN

INTTMmn

TSmp

TEmp

TCRmp

TDRmp

TOmp

INTTMmp

Figure 6-72. Example of Basic Timing of Operation as PWM Function

FFFFH

0000H \ \\
/ / ) )
a X b
1 |
_"(
—|
0000H \ A
) )
c X d
— |
_ a+l - a+l ‘E’bﬂ

Master channel number, p: Slave channel number (p = n + 1)
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Figure 6-73. Example of Set Contents of Registers When PWM Function (Master Channel) Is Used

(@) Timer mode register mn (TMRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MA
TMRmMnN  jcksmni|cksmno| CCSmn TERnSm STSmn2|STSMn1{STSmnO| CISmn1|CISmn0 MDmn3 | MDmn2 [ MDmn1 | MDmnO

1/0 | 1/0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

Operation mode of channel n
000B: Interval timer

Setting of operation when counting is started
1: Generates INTTMmn when counting is
started.

L__Selection of TImn pin input edge
00B: Sets 00B because these are not used.

| Start trigger selection
000B: Selects only software start.

L__Slave/master selection
1: Channel 1 is set as master channel.

L__Count clock selection
0: Selects operation clock.

| Operation clock selection

00B: Selects CKmO as operation clock of channel n.
01B: Selects CKm1 as operation clock of channel n.
10B: Selects CKm2 as operation clock of channel n.
11B: Selects CKm3 as operation clock of channel n.

(b) Timer output register m (TOm)
Bit n

TOm TOmn 0: Outputs 0 from TOmn.
0

(c) Timer output enable register m (TOEm)
Bit n

TOEmM |TOEmn 0: Stops the TOmn output operation by counting operation.
0

(d) Timer output level register m (TOLm)
Bit n

TOLmM |ToLmn 0: Cleared to 0 when TOMmn = 0 (toggle mode).
0

(e) Timer output mode register m (TOMm)
Bit n

TOMmM  |ToMmn 0: Sets toggle mode.
0

Remark m: Unit number (m =0 to 2)
n: Channel number (n=01to 7)

RO1UH0317EJ0110 Rev. 1.10 R NS 470
Mar 23, 2015 ENES



RL78/D1A CHAPTER 6 TIMER ARRAY UNIT

Figure 6-74. Example of Set Contents of Registers When PWM Function (Slave Channel) Is Used

(@) Timer mode register mp (TMRmp)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MA:!
TMRmp CKSmp1|CKSmpO| CCSmp TERnSwp STSmMp2|STSmp1|{STSmpO|CISmpl|CISmpO MDmp3 | MDmp2 | MDmp1 [ MDmpO

1/0 | 1/0 0 0 0 1 0 0 0 0 0 0 1 0 0 1

L | I L

Operation mode of channel p
100B: One-count mode

Start trigger during operation
1: Trigger input is valid.

L__Selection of TImp pin input edge
00B: Sets 00B because these are not used.

L__Start trigger selection
100B: Selects INTTMmn of master channel.

L__Slave/master selection
0: Channel 0 is set as slave channel.

L__Count clock selection
0: Selects operation clock.

| Operation clock selection

00B: Selects CKmO as operation clock of channel p.
01B: Selects CKm1 as operation clock of channel p.
10B: Selects CKm2 as operation clock of channel p.
11B: Selects CKm3 as operation clock of channel p.
* Make the same setting as master channel.

(b) Timer output register m (TOm)

Bit p
TOm TOmp 0: Outputs 0 from TOmp.
1/0 1: Outputs 1 from TOmp.

(c) Timer output enable register m (TOEm)

Bit p
TOEmM |TOEmp 0: Stops the TOmp output operation by counting operation.
1/0 1: Enables the TOmp output operation by counting operation.

(d) Timer output level register m (TOLm)

Bit p
TOLm |ToLmp 0: Positive logic output (active-high)
1/0 1: Inverted output (active-low)

(e) Timer output mode register m (TOMm)
Bit p

TOMmM  |ToMmp 1: Sets the combination operation mode.
1

Remark m: Unit number (m = 0 to 2), n: Master channel number, p: Slave channel number (p =n + 1)
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Figure 6-75. Operation Procedure W

hen PWM Function Is Used (1/2)

Software Operation

Hardware Status

TAU Power-off status
default (Clock supply is stopped and writing to each register is
setting disabled.)
Sets the TAUOEN bit, TAULEN bit of the PERO register to 1. % Power-on status. Each channel stops operating.
(Clock supply is started and writing to each register is
enabled.)
Sets the TPSm register.
Determines clock frequencies of CKmO0 to CKm3.
Channel | Sets the TMRmn and TMRmp registers of two channels Channel stops operating.
default to be used (determines operation mode of channels). (Clock is supplied and some power is consumed.)
setting An interval (period) value is set to the TDRmn register of
the master channel, and a duty factor is set to the
TDRmp register of the slave channel.
Sets slave channel. The TOmp pin goes into Hi-Z output state.
The TOMmp bit of the TOMm register is set to 1
(combination operation mode).
Sets the TOLmp bit.
Sets the TOmp bit and determines default level of the
TOmp output. The TOmp default setting level is output when the port
mode register is in output mode and the port register is 0.
Sets TOEmp to 1 and enables operation of TOmp. —® TOmp does not change because channel stops operating.
Clears the port register and port mode register to 0.—ir The TOmp pin outputs the TOmp set level.
Remark m: Unit number (m = 0 to 2), n: Master channel number, p: Slave channel number (p = n + 1)
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Operation is resumed.
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Figure 6-75. Operation Procedure When PWM Function Is Used (2/2)

Software Operation

Hardware Status

Operation | Sets TOEmp (slave) to 1 (only when operation is
start resumed).
The TSmn (master) and TSmp (slave) bits of the TSm
register are set to 1 at the same time. ———— » TEmn=1, TEmp=1
The TSmn and TSmp bits automatically return to 0 When the master channel starts counting, INTTMmn is
because they are trigger bits. generated. Triggered by this interrupt, the slave
channel also starts counting.
During Set values of the TMRmn and TMRmp registers, The counter of the master channel loads the TDRmn
operation | TOMmn, TOMmp, TOLmn, and TOLmp bits cannot be value to TCRmn, and counts down. When the count
changed. value reaches TCRmn = 0000H, INTTMmn output is
Set values of the TDRmn and TDRmp registers can be generated. At the same time, the value of the TDRmn
changed after INTTMmn of the master channel is register is loaded to TCRmn, and the counter starts
generated. counting down again.
The TCRmn and TCRmp registers can always be read. At the slave channel, the value of TDRmp is loaded to
The TSRmn and TSRmp registers are not used. TCRmp, triggered by INTTMmn of the master channel,
Set values of the TOm and TOEm registers cannot be and the counter starts counting down. The output level of
changed. TOmp becomes active one count clock after generation of
the INTTMmn output from the master channel. It
becomes inactive when TCRmp = 0000H, and the
counting operation is stopped.
After that, the above operation is repeated.
Operation | The TTmn (master) and TTmp (slave) bits are set to 1 at
stop the same time. TEmn, TEmp = 0, and count operation stops.
The TTmn and TTmp bits automatically return to O TCRmn and TCRmp hold count value and stops.
because they are trigger bits. The TOmp output is not initialized but holds current
status
TOEmp of slave channel is cleared to 0 and value is set
to the TOmp bit. P The TOmp pin outputs the TOmn set level.
TAU stop | To hold the TOmp pin output level

Clears TOmp bit to 0 after the valueto ——
be held is set to the port register.
When holding the TOmp pin output level is not

necessary

>The TOmp pin output level is held by port function.

Switches the port mode register to input mode.———® The TOmp pin output level goes into Hi-Z output state.

The TAUOEN bit, TAU1EN bit of the PERO register are
cleared to 0.

P Power-off status

All circuits are initialized and SFR of each channel is
also initialized.

(The TOmp bit is cleared to 0 and the TOmp pin is set
to port mode.)

Remark m: Unit number (m = 0 to 2), n: Master channel number, p: Slave channel number (p =n + 1)
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6.8.2 Operation as one-shot pulse output function

By using two channels as a set, a one-shot pulse having any delay pulse width can be generated from the signal input
to the TImn pin.

The delay time and pulse width can be calculated by the following expressions.

Delay time = {Set value of TDRmn (master) + 2} x Count clock period
Pulse width = {Set value of TDRmp (slave)} x Count clock period

The master channel operates in the one-count mode and counts the delays. TCRmn of the master channel starts
operating upon start trigger detection and TCRmn loads the value of TDRmn. TCRmn counts down from the value of
TDRmn it has loaded, in synchronization with the count clock. When TCRmn = 0000H, it outputs INTTMmn and stops
counting until the next start trigger is detected.

The slave channel operates in the one-count mode and counts the pulse width. TCRmp of the slave channel starts
operation using INTTMmn of the master channel as a start trigger, and loads the TDRmp value. TCRmp counts down
from the value of TDRmp it has loaded, in synchronization with the count value. When TCRmp = 0000H, it outputs
INTTMmp and stops counting until the next start trigger (INTTMmn of the master channel) is detected. The output level of
TOmp becomes active one count clock after generation of INTTMmn from the master channel, and inactive when TCRmp
= 0000H.

Instead of using the TImn pin input, a one-shot pulse can also be output using the software operation (TSmn = 1) as a
start trigger.

Caution The timing of loading of TDRmn of the master channel is different from that of TDRmp of the slave
channel. If TDRmn and TDRmp are rewritten during operation, therefore, an illegal waveform is

output. Rewrite the TDRmn after INTTMmn is generated and the TDRmp after INTTMmp is generated.

Remark m: Unit number (m = 0 to 2), n: Master channel number, p: Slave channel number (p = n + 1)
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Figure 6-76. Block Diagram of Operation as One-Shot Pulse Output Function

Master channel
(one-count mode)

ckm3—— | §
CKm2—— %
Operation clock CKm1 7] Timer counter
m El — (TCRmn)
CKmO )
o
S
(&)
TSmn % Data register Interrupt | Interrupt signal
. Edge g (TDRmn) controller INTTM
O— mn
Timn pin detection g ( )
Slave channel
(one-count mode)
CKm3 S
(&)
o . ock CKm2 <
peration cloc » Timer counter Output
CKm1l x pu .
Km0 8 ] (TCRmp) controller ©TOmp pin
O
o
S
g
] Data register Interrupt Int t i |
s TDRmM — Interrupt signal
g ( p) controller (INTTMmp)
=

Remark m: Unit number (m = 0 to 2), n: Master channel number, p: Slave channel number (p = n + 1)

RO1UH0317EJO0110 Rev. 1.10

Mar 23, 2015

RENESAS

475



RL78/D1A CHAPTER 6 TIMER ARRAY UNIT

Figure 6-77. Example of Basic Timing of Operation as One-Shot Pulse Output Function

TSmn _ﬂ

TEmn _ |

TIimn

Master
channel

FFFFH

TCRmMn
0000H

TDRmMn a

TOmMN

INTTMmn ;I

TSmp _ﬂ /

TEmp _|

FFFFH

TCRmp
Slave 0000H

channel } } }

TDRmp b

TOmp

INTTMmp 1

a+2 b a+2 b

Remark m: Unit number (m = 0 to 2), n: Master channel number, p: Slave channel number (p = n + 1)
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Figure 6-78. Example of Set Contents of Registers
When One-Shot Pulse Output Function Is Used (Master Channel)

(&) Timer mode register mn (TMRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MA:!
TMRmMnN  |cksmni{ckSmno CCsmn TERnSwn STSmMN2|STSmn1|STSmMn0|CISmn1|CISmnO MDmn3 | MDmn2 | MDmn1 [ MDmnO

1/0 | 1/0 0 0 1 0 0 1 1/0 | 1/0 0 0 1 0 0 0

L | I I | |_|_|

Operation mode of channel n

100B: One-count mode

Start trigger during operation
0: Trigger input is invalid.

L__Selection of TImn pin input edge
00B: Detects falling edge.
01B: Detects rising edge.
10B: Detects both edges.
11B: Setting prohibited

L__Start trigger selection
001B: Selects the TImn pin input valid edge.

L__Slave/master selection
1: Channel 1 is set as master channel.

L__Count clock selection
0: Selects operation clock.

| Operation clock selection

00B: Selects CKmO as operation clock of channel n.
01B: Selects CKm1 as operation clock of channel n.
10B: Selects CKm2 as operation clock of channel n.
11B: Selects CKm3 as operation clock of channel n.

(b) Timer output register m (TOm)
Bit n

TOm TOmn 0: Outputs 0 from TOmn.
0

(c) Timer output enable register m (TOEm)
Bit n

TOEmM |TOEmn 0: Stops the TOmn output operation by counting operation.
0

(d) Timer output level register m (TOLm)
Bit n

TOLmM |ToLmn 0: Cleared to 0 when TOMmn = 0 (toggle mode).
0

(e) Timer output mode register m (TOMm)
Bit n

TOMmM  |ToMmn 0: Sets toggle mode.
0

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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Figure 6-79. Example of Set Contents of Registers
When One-Shot Pulse Output Function Is Used (Slave Channel)

(&) Timer mode register mp (TMRmp)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TMRmMp  |cksmpi|cksmpo CcCSmp T’I\EA:rip STSmp2[STSMp1{STSMpO| CISmp1 | CISmp0 MDmp3 | MDmp2 | MDmp1 | MDmpO
1/0 1/0 0 0 0 1 0 0 0 0 0 0 1 0 0 0

Operation mode of channel p
100B: One-count mode

Start trigger during operation
0: Trigger input is invalid.

L__Selection of TImp pin input edge
00B: Sets 00B because these are not used.

L__Start trigger selection
100B: Selects INTTMmn of master channel.

L__Slave/master selection
0: Channel 0 is set as slave channel.

| __Count clock selection
0: Selects operation clock.

|__Operation clock selection

00B: Selects CKmO as operation clock of channel p.

01B: Selects CKm1 as operation clock of channel p.

10B: Selects CKm2 as operation clock of channel p.

11B: Selects CKm3 as operation clock of channel p.
* Make the same setting as master channel.

(b) Timer output register m (TOm)

Bit p
TOm TOmp 0: Outputs 0 from TOmp.
1/0 1: Outputs 1 from TOmp.

(c) Timer output enable register m (TOEm)

Bit p
TOEmM |TOEmp 0: Stops the TOmp output operation by counting operation.
1/0 1: Enables the TOmp output operation by counting operation.

(d) Timer output level register m (TOLm)

Bit p
TOLmM |ToLmp 0: Positive logic output (active-high)
1/0 1: Inverted output (active-low)

(e) Timer output mode register m (TOMm)
Bit p

TOMmM  |ToMmp 1: Sets the combination operation mode.
1

Remark m: Unit number (m = 0 to 2), n: Master channel number, p: Slave channel number (p = n + 1)
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Figure 6-80. Operation Procedure of One-Shot Pulse Output Function (1/2)

Software Operation

Hardware Status

TAU Power-off status
default (Clock supply is stopped and writing to each register is
setting disabled.)
Sets the TAUOEN bit, TAUOEN bit of the PERO register
to 1. » Power-on status. Each channel stops operating.
(Clock supply is started and writing to each register is
enabled.)
Sets the TPSm register.
Determines clock frequencies of CKmO0 to CKm3.
Channel | Sets the TMRmn and TMRmp registers of two channels | Channel stops operating.
default to be used (determines operation mode of channels). (Clock is supplied and some power is consumed.)
setting An output delay is set to the TDRmn register of the
master channel, and a pulse width is set to the TDRmp
register of the slave channel.
Sets slave channel. The TOmp pin goes into Hi-Z output state.
The TOMmp bit of the TOMm register is set to 1
(combination operation mode).
Sets the TOLmp bit.
Sets the TOmp bit and determines default level of the
TOmp output. The TOmp default setting level is output when the port
mode register is in output mode and the port register is 0.
Sets TOEmp to 1 and enables operation of TOmp. —» TOmp does not change because channel stops operating.
Clears the port register and port mode register to 0. —®»The TOmp pin outputs the TOmp set level.
Remark m: Unit number (m = 0 to 2), n: Master channel number, p: Slave channel number (p =n + 1),
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Operation is resumed.
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Figure 6-80. Operation Procedure of One-Shot Pulse Output Function (2/2)

Software Operation

Hardware Status

Operation | Sets TOEmp (slave) to 1 (only when operation is
start resumed).
The TSmn (master) and TSmp (slave) bits of the TSm
register are set to 1 at the same time. TEmn and TEmp are set to 1 and the master channel
The TSmn and TSmp bits automatically return to O enters the TImn input edge detection wait status.
because they are trigger bits. Counter stops operating.
Detects the TImn pin input valid edge of master channel-® Master channel starts counting.
During Set values of only the CISmn1 and CISmnO bits of the Master channel loads the value of TDRmn to TCRmn
operation | TMRmn register can be changed. when the TImn pin valid input edge is detected, and the
Set values of the TMRmp, TDRmn, TDRmp registers, counter starts counting down. When the count value
TOMmn, TOMmp, TOLmn, and TOLmp bits cannot be reaches TCRmn = 0000H, the INTTMmn output is
changed. generated, and the counter stops until the next valid edge
The TCRmn and TCRmp registers can always be read. is input to the TImn pin.
The TSRmn and TSRmp registers are not used. The slave channel, triggered by INTTMmn of the master
Set values of the TOm and TOEm registers can be channel, loads the value of TDRmp to TCRmp, and the
changed. counter starts counting down. The output level of TOmp
becomes active one count clock after generation of
INTTMmn from the master channel. It becomes inactive
when TCRmp = 0000H, and the counting operation is
stopped.
After that, the above operation is repeated.
Operation | The TTmn (master) and TTmp (slave) bits are set to 1 at
stop the same time. P TEmn, TEmp = 0, and count operation stops.
The TTmn and TTmp bits automatically return to O TCRmn and TCRmp hold count value and stops.
because they are trigger bits. The TOmp output is not initialized but holds current
status
TOEmp of slave channel is cleared to 0 and value is set
to the TOmp bit. P The TOmp pin outputs the TOmp set level.
TAU stop | To hold the TOmp pin output level

Clears TOmp bit to 0 after the value to

be held is set to the port register.
When holding the TOmp pin output level is not necessary
Switches the port mode register to input mode.———H

The TAUOEN bit, TAU1EN bit of the PERO register are

The TOmp pin output level is held by port function.

> The TOmp pin output level goes into Hi-Z output state.

cleared to 0.

Power-off status
All circuits are initialized and SFR of each channel is
also initialized.
(The TOmp bit is cleared to 0 and the TOmp pin is set

to port mode.)

Remark m: Unit number (m = 0 to 2), n: Master channel number, p: Slave channel number (p =n + 1),
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6.8.3 Operation as multiple PWM output function
By extending the PWM function and using two or more slave channels, many PWM output signals can be produced.
For example, when using two slave channels, the period and duty factor of an output pulse can be calculated by the
following expressions.

Pulse period = {Set value of TDRmn (master) + 1} x Count clock period
Duty factor 1 [%] = {Set value of TDRmp (slave 1)}/{Set value of TDRmn (master) + 1} x 100
Duty factor 2 [%] = {Set value of TDRm(q (slave 2)}/{Set value of TDRmn (master) + 1} x 100

Remark Although the duty factor exceeds 100% if the set value of TDRmp (slave 1) > {set value of TDRmn
(master) + 1} or if the {set value of TDRmq (slave 2)} > {set value of TDRmn (master) + 1}, it is
summarized into 100% output.

TCRmn of the master channel operates in the interval timer mode and counts the periods.

TCRmp of the slave channel 1 operates in one-count mode, counts the duty factor, and outputs a PWM waveform from
the TOmp pin. TCRmp loads the value of TDRmp to TCRmp, using INTTMmn of the master channel as a start trigger,
and start counting down. When TCRmp = 0000H, TCRmp outputs INTTMmp and stops counting until the next start trigger
(INTTMmn of the master channel) has been input. The output level of TOmp becomes active one count clock after
generation of INTTMmn from the master channel, and inactive when TCRmp = O000H.

In the same way as TCRmp of the slave channel 1, TCRmq of the slave channel 2 operates in one-count mode, counts
the duty factor, and outputs a PWM waveform from the TOmq pin. TCRmq loads the value of TDRmq to TCRmg, using
INTTMmn of the master channel as a start trigger, and starts counting down. When TCRmqg = 0000H, TCRmq outputs
INTTMmgq and stops counting until the next start trigger (INTTMmn of the master channel) has been input. The output
level of TOmq becomes active one count clock after generation of INTTMmn from the master channel, and inactive when
TCRmq = 0000H.

When channel 0 is used as the master channel as above, up to seven types of PWM signals can be generated for the
timer array units O to 2.

Caution To rewrite both TDRmn of the master channel and TDRmp of the slave channel 1, write access is
necessary at least twice. Since the values of TDRmn and TDRmp are loaded to TCRmn and TCRmp
after INTTMmn is generated from the master channel, if rewriting is performed separately before and
after generation of INTTMmn from the master channel, the TOmp pin cannot output the expected
waveform. To rewrite both TDRmn of the master and TDRmp of the slave, be sure to rewrite both the
registers immediately after INTTMmn is generated from the master channel (This applies also to
TDRmq of the slave channel 2).

(Remark is given on the next page.)

Remark m: Unit number (m = 0 to 2), n: Channel number, p, g: Slave channel number 1,2 (n<p<q<7)
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Figure 6-81. Block Diagram of Operation as Multiple PWM Output Function (Output Two Types of PWMs)

Master channel

(interval timer mode)
Km3—— | §
CKm2 8
Operation clock CcKm1l » Timer counter
E] e (TCRmn)
CKmO &)
o
S
8
e Data register Interrupt | ional
TSmn 5 (TDRmn) controller nterrupt signal
=2 (INTTMmn)
=
Slave channel 1
(one-count mode)
CKm3 S
CKm2 8
Operation clock 1) Timer counter o)
CKm1 ~ utput .
3 ™ (TCRmp) controller © TOmp pin
CKmO &)
=
S
8 ,
3 Data register Interrupt | Interrupt signal
= TDRmM
g ( p) controller (INTTMmp)
=
Slave channel 2
(one-count mode)
CKm3 §
oneration dock | K™ s
peration cloc 17 Timer counter Output .
CKml E —= (TCRma) controller ©T0mq pin
CKmoO [®)
o
S
8 ,
3 Data register Interrupt | Interrupt signal
5 TDRm
3 ( a) controller (INTTMma)
=

Remark m: Unit number (m = 0 to 2), n: Channel number, p, q: Slave channel number 1,2 (n<p<q<7)

RO1UH0317EJO0110 Rev. 1.10

482
Mar 23, 2015 RENESAS



RL78/D1A CHAPTER 6 TIMER ARRAY UNIT

Figure 6-82. Example of Basic Timing of Operation as Multiple PWM Output Function
(Output Two Types of PWMSs)

TSmn [

TEmn

FFFFH

Master
channel TCRmn 0000H \ \\

TDRmn a X b

TOmn

INTTMmn ] ]

TSmp

TEmp

FFFFH

TCRm
Slave P 0000H \ R

channel 1 } /
TDRmp c X d

TOmp

INTTMmp -I ]

a+l a+1 b+1

TSmq

TEmq

FFFFH

TCRm
Slave . 0000H |} X

channel 2

N %
N —7

TDRmq e X f

TOmq

INTTMmq

a+l a+l b+1

Remark m: Unit number (m = 0 to 2), n: Channel number, p, g: Slave channel number 1,2 (n<p<q<7)
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Figure 6-83. Example of Set Contents of Registers
When Multiple PWM Output Function (Master Channel) Is Used

(&) Timer mode register mn (TMRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TMRmMnN  [cksmni|cksmno| CcCSmn T'\E":;n STSmMN2|STSmMn1|{STSmMnO| CISmn1|CISmn0O MDmn3 | MDmn2 | MDmn1 | MDmnO
1/0 1/0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

Operation mode of channel n
000B: Interval timer

Setting of operation when counting is started
1: Generates INTTMmn when counting is
started.

L__Selection of TImn pin input edge
00B: Sets 00B because these are not used.

| Start trigger selection
000B: Selects only software start.

L__Slave/master selection
1: Channel 1 is set as master channel.

L__Count clock selection
0: Selects operation clock.

|___Operation clock selection

00B: Selects CKmO as operation clock of channel n.
01B: Selects CKm1 as operation clock of channel n.
10B: Selects CKm2 as operation clock of channel n.
11B: Selects CKm3 as operation clock of channel n.

(b) Timer output register m (TOm)
Bit n

TOm TOmn 0: Outputs 0 from TOmn.
0

(c) Timer output enable register m (TOEm)
Bit n

TOEmM |TOEmn 0: Stops the TOmn output operation by counting operation.
0

(d) Timer output level register m (TOLm)
Bit n

TOLM |ToLmn 0: Cleared to 0 when TOMmn = 0 (toggle mode).
0

(e) Timer output mode register m (TOMm)
Bit n

TOMmM  |ToMmn 0: Sets toggle mode.
0

Remark m: Unit number (m =0 to 2)
n: Channel number (n =0to 7)
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Figure 6-84. Example of Set Contents of Registers
When Multiple PWM Output Function (Slave Channel) Is Used (Output Two Types of PWMs) (1/2)

(&) Timer mode register mp, mq (TMRmp, TMRmq)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TMRmMp  |cksmp1|cksmpo CcCSmp T’I\EAI:rip STSmp2[STSMp1{STSMpO| CISmp1 | CISmp0 MDmp3 | MDmp2 | MDmp1 | MDmpO

1/0 | 1/0 0 0 0 1 0 0 0 0 0 0 1 0 0 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TMRmMQ |cksmgi|{cksmao CCSmq Tzsliq STSMQ2|STSMq1|{STSmqO| CISmgl | CISmq0 MDmg3 | MDmg2 | MDmq1 | MDmq0

1/0 | 1/0 0 0 0 1 0 0 0 0 0 0 1 0 0 1

L | | I L[ |

Operation mode of channel p, q

100B: One-count mode

Start trigger during operation
1: Trigger input is valid.

L__Selection of TImp and TImq pin input edge
00B: Sets 00B because these are not used.

L__Start trigger selection
100B: Selects INTTMmn of master channel.

L__Slave/master selection
0: Channel 0 is set as slave channel.

L__Count clock selection
0: Selects operation clock.

| Operation clock selection

00B: Selects CKmO as operation clock of channel p, g.

01B: Selects CKm1 as operation clock of channel p, g.

10B: Selects CKm2 as operation clock of channel p, q.

11B: Selects CKm3 as operation clock of channel p, q.
* Make the same setting as master channel.

(b) Timer output register m (TOm)

Bitg Bitp
TOm TOmgq | TOmp 0: Outputs 0 from TOmp or TOmMQ.
1/0 | 1/0 1: Outputs 1 from TOmp or TOmgq.

(c) Timer output enable register m (TOEm)

Bitg Bitp
TOEmM | TOEmq | TOEmp 0: Stops the TOmp or TOmq output operation by counting operation.
1/0 | 1/0 1: Enables the TOmp or TOmq output operation by counting operation.

(d) Timer output level register m (TOLm)

Bitq Bitp
TOLM  |TOLmq|TOLMp 0: Positive logic output (active-high)
1/0 | 1/0 1: Inverted output (active-low)

Remark m: Unit number (m = 0 to 2), n: Channel number, p, g: Slave channel number 1,2 (n<p<qg<7)
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Figure 6-84. Example of Set Contents of Registers
When Multiple PWM Output Function (Slave Channel) Is Used (Output Two Types of PWMs) (2/2)

(e) Timer output mode register m (TOMm)

TOMmM

Bitq Bitp
TOMmg | TOMmp
1 1

Remark m: Unit number (m = 0 to 2), n: Channel number, p, g: Slave channel number 1,2 (n<p<q<7)

1: Sets the combination operation mode.
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Operation is resumed (on the next page).
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Figure 6-85. Operation Procedure When Multiple PWM Output Function Is Used (1/2)

Software Operation

Hardware Status

TAU Power-off status
default (Clock supply is stopped and writing to each register is
setting disabled.)
Sets the TAUOEN bit, TAU1EN bit of the PERO register
to 1. Power-on status. Each channel stops operating.
(Clock supply is started and writing to each register is
enabled.)
Sets the TPSm register.
Determines clock frequencies of CKmO0 to CKm3.
Channel | Sets the TMRmn, TMRmp, and TMRmq registers of Channel stops operating.
default each channel to be used (determines operation mode of | (Clock is supplied and some power is consumed.)
setting channels).
An interval (period) value is set to the TDRmn register of
the master channel, and a duty factor is set to the
TDRmp and TDRmq registers of the slave channel.
Sets slave channel. The TOmp and TOmq pins go into Hi-Z output state.
The TOMmp and TOMmq bits of the TOMm register
are set to 1 (combination operation mode).
Clears the TOLmp and TOLmgq bits to 0.
Sets the TOmp and TOmq bits and determines default
level of the TOmp and TOmq outputs. —— P The TOmp and TOmq default setting levels are output
when the port mode register is in output mode and the port
register is 0.
Sets TOEmp and TOEmq to 1 and enables operation
of TOmp and TOmg. TOmp or TOmq does not change because channel stops
operating.
Clears the port register and port mode register to 0. —®The TOmp and TOmg pins output the TOmp and TOmq
set levels.
Operation | Sets TOEmp and TOEmq (slave) to 1 (only when
start operation is resumed).

The TSmn bit (master), and TSmp and TSmq (slave) bits

of the TSm register are set to 1 at the same time. —»

The TSmn, TSmp, and TSmq bits automatically return
to 0 because they are trigger bits.

TEmn=1, TEmp, TEmq=1
When the master channel starts counting, INTTMmn is
generated. Triggered by this interrupt, the slave

channel also starts counting.
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Operation is resumed (on the before page).
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Figure 6-85. Operation Procedure When Multiple PWM Output Function Is Used (2/2)

Software Operation

Hardware Status

During Set values of the TMRmn, TMRmp, TMRmq registers, The counter of the master channel loads the TDRmn
operation | TOMmn, TOMmp, TOMmg, TOLmn, TOLmp, and TOLmq | value to TCRmn and counts down. When the count value
bits cannot be changed. reaches TCRmn = 0000H, INTTMmn output is generated.
Set values of the TDRmn, TDRmp, and TDRm(q registers | At the same time, the value of the TDRmn register is
can be changed after INTTMmn of the master channel is | loaded to TCRmn, and the counter starts counting down
generated. again.
The TCRmn, TCRmp, and TCRmq registers can always At the slave channel 1, the values of TDRmp are
be read. transferred to TCRmp, triggered by INTTMmn of the
The TSRmn, TSRmp, and TSRmq registers are not used. | master channel, and the counter starts counting down.
Set values of the TOMm, TOLm, TOm, and TOEm The output levels of TOmp become active one count clock
registers can be changed. after generation of the INTTMmn output from the master
channel. It becomes inactive when TCRmp = 0000H, and
the counting operation is stopped.
At the slave channel 2, the values of TDRmq are
transferred to TCRmgq, triggered by INTTMmn of the
master channel, and the counter starts counting down.
The output levels of TOmq become active one count clock
after generation of the INTTMmn output from the master
channel. It becomes inactive when TCRmq = 0000H, and
the counting operation is stopped.
After that, the above operation is repeated.
Operation | The TTmn bit (master), TTmp, and TTmq (slave) bits are
stop set to 1 at the same time. TEmn, TEmp, and TEmqg = 0, and count operation stops.
The TTmn, TTmp, and TTmq bits automatically return TCRmn, TCRmp, and TCRmq hold count value and
to 0 because they are trigger bits. stop.
The TOmp and TOmq outputs are not initialized but hold
current status.
TOEmp or TOEmq of slave channel is cleared to 0
and value is set to the TOmp and TOmgq bits. —®»The TOmp and TOmq pins output the TOmp and TOmq
set levels.
TAU stop | To hold the TOmp and TOmq pin output levels

Clears TOmp and TOmgq bits to 0 after

the value to be held is set to the port register. ————— The TOmp and TOmq pin output levels are held by port

When holding the TOmp and TOmq pin output levels is
not necessary

function.

Switches the port mode register to input mode. —® The TOmp and TOmq pin output levels go into Hi-Z

The TAUOEN bit, TAU1EN bit of the PERO register are
cleared to 0.

output state.

P Power-off status

All circuits are initialized and SFR of each channel is
also initialized.
(The TOmp and TOmq bits are cleared to 0 and the

TOmp and TOmq pins are set to port mode.)

Remark m: Unit number (m = 0 to 2), n: Channel number, p, g: Slave channel number 1,2 (n<p<q<7)
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CHAPTER 7 REAL-TIME CLOCK

7.1 Functions of Real-time Clock

The real-time clock has the following features.

e Having counters of year, month, week, day, hour, minute, and second, and can count up to 99 years.
e Constant-period interrupt function (period: 0.5 seconds, 1 second, 1 minute, 1 hour, 1 day, 1 month)
Alarm interrupt function (alarm: week, hour, minute)
¢ Pin output function of 1 Hz

7.2 Configuration of Real-time Clock

The real-time clock includes the following hardware.

Table 7-1. Configuration of Real-time Clock

Item

Configuration

Counter

Sub-count register

Control registers

Peripheral enable register 0 (PERO)

RTC clock selection register (RTCCL)

Real-time clock control register 0 (RTCCO)

Real-time clock control register 1 (RTCC1)

Second count register (SEC)

Minute count register (MIN)

Hour count register (HOUR)

Day count register (DAY)

Week count register (WEEK)

Month count register (MONTH)

Year count register (YEAR)

Watch error correction register (SUBCUD)

Watch error correction register (SUBCUDW)

Alarm minute register (ALARMWM)

Alarm hour register (ALARMWH)

Alarm week register (ALARMWW)

RTC1Hz pin select register (RTCSEL)
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Real-time clock control register 1

Figure 7-1. Block Diagram of Real-time Clock

| WALE ‘ WALIE H WAFG

RIFG ‘ RWST ‘ RWAIT |

Real-time clock control register 0

| RTCE ‘RCLOEJ.” AMPM

CT2 ‘ CT1 ‘ CTo | |RTCCL7‘RTCCLG‘RTCCKSl‘RTCCSKO

!

4D—> RTC1HZ

Alarm_ week Alarm hour Alarm minute
register register register
(ALARMWW) (ALARMWH) | |(ALARMWM)
(7-bit) (6-bit) (7-bit)

AN

INTRTC

CTOto CT2

RIFG
s
o
Q@
‘eek coun 3
register —
(WEEK)
(3-bit) AMPM
RWST RWAIT | g5
1year 1 month 1 day 1 hour 1 minute seconds|
Count clock
Year count Month count Day count Hour count Minute count S:;S:‘d Sub-count | = 32,768 kiz
register register register register register register register .
(YEAR) |« (MONTH) — (DAY) (HOUR) (;\A:)N) (SEC)  |=—] Wait control [==+—{ (16-bif) frrc ;SUB
(8-bit) (5-bit) (6-bit) (6-bit) (7-bit) (7-bit) s
Mx/
1 T 5 fe—fwx/128
S fux/244
|53 MX/
Count enable/| =g 8 | fi/256
disable circuit corrention 3 fil122
(SU:CQL‘ASD‘(EELbn) fi/128
ISUBCUDW /244
Buffer Buffer Buffer Buffer Buffer Buffer Buffer RTCE aebit) fi/256
~ I8 I IR I t I RTCCL7, 6, RTCCKL, 0
<RTC clock selection register>
Internal bus g

RTC clock selection
register (RTCCL)

Caution The count of year, month, week, day, hour, minutes and second can only be performed when a
subsystem clock (fsus = 32.768 kHz) or the divided clock of fux and fiy nearly equal to 32.768kHz

is selected as the operation clock of the real-time clock.

When the low-speed oscillation clock (fi. = 15 kHz) is selected, only the constant-period interrupt
function is available. However, the constant-period interrupt interval when fi_ is selected will be
calculated with the constant-period (the value selected with RTCCO register) x fsyg/fi..
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7.3 Registers Controlling Real-time Clock
The real-time clock is controlled by the following registers.

 Peripheral enable register 0 (PERO)

* RTC clock selection register (RTCCL)

» Real-time clock control register 0 (RTCCO0)
« Real-time clock control register 1 (RTCC1)
« Second count register (SEC)

e Minute count register (MIN)

* Hour count register (HOUR)

« Day count register (DAY)

* Week count register (WEEK)

« Month count register (MONTH)

* Year count register (YEAR)

» Watch error correction register (SUBCUD)
» Watch error correction register (SUBCUDW)
* Alarm minute register (ALARMWM)

e Alarm hour register (ALARMWH)

» Alarm week register (ALARMWW)

* RTC1Hz pin select register (RTCSEL)
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(1) Peripheral enable register 0 (PERO)
This register is used to enable or disable supplying the clock to the peripheral hardware. Clock supply to a
hardware macro that is not used is stopped in order to reduce the power consumption and noise.
When the real-time clock is used, be sure to set bit 7 (RTCEN) of this register to 1.
The PERO register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 7-2. Format of Peripheral Enable Register 0 (PERO)

Address: FOOFOH  After reset: 00OH R/W

Symbol <7>

<6> <5> <4> <3> <2> <1> <0>

PERO RTCEN

LINIEN LINOEN SAU1EN SAUOEN TAUZ2EN TAU1EN TAUOEN

RTCEN

Control of real-time clock (RTC) and interval timer input clock supply

Stops input clock supply.
e SFR used by the real-time clock (RTC) and interval timer cannot be written.
* The real-time clock (RTC) and interval timer are in the reset status.

Enables input clock supply.
o SFR used by the real-time clock (RTC) and interval timer can be read and written.

Cautions 1.

When using the real-time clock, first set the RTCEN bit to 1, while oscillation of the
input clock (frrc) is stable. If RTCEN = 0, writing to a control register of the real-time
clock or interval timer is ignored, and, even if the register is read, only the default
value is read.

The subsystem clock supply to peripheral functions other than the real-time clock
and interval timer can be stopped in STOP mode or HALT mode when the subsystem
clock is used, by setting the RTCLPC bit of the operation speed mode control
register (OSMC) to 1. In this case, set the RTCEN bit of the PERO register to 1 and

the other bits (bits 0 to 6) to 0.
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(2) RTC clock selection register (RTCCL)

Figure 7-3. Format of RTC clock selection register (RTCCL)

Address: FOOF9H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
RTCCL RTCCL7 RTCCL6 0 0 0 0 RTCCKS1 | RTCCKSO
RTCCL7 Operation clock source selection for RTC/interval timer
0 RTClinterval timer uses External Main clock (fux)
1 RTClinterval timer uses High-speed on-chip oscillator clock (fin)
RTCCKS1 | RTCCKSO | RTCCL6 Operation selection of RTC macro and interval timer
0 0 0/1 Sub clock (fsug)
0 1 Low-speed on-chip oscillator clock (fi.,15K@typ)
(WUTMMCKO should be “1” to use this selection)
1 0 0 External Main or High-speed on-chip oscillator clock
(after selected by RTCCL7) /2’
1 1 0 External Main or High-speed on-chip oscillator clock
(after selected by RTCCL7) /2°
1 0 1 External Main or High-speed on-chip oscillator clock
(after selected by RTCCL7) /122
1 1 1 External Main or High-speed on-chip oscillator clock
(after selected by RTCCL7)/244

Caution WUTMMCKO should be set to “1” when f,_is used for RTC/interval timer clock.
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(3) Watch error correction register (SUBCUDW)

This register is used to correct the watch with high accuracy when it is slow or fast by changing the value that

overflows from the sub-count register to the second count register (SEC) (reference value: 7FFFH).
The SUBCUDW register can be set by a 16-bit memory manipulation instruction.
Reset signal generation clears this register to 0000H.

Figure 7-4. Format of Watch Error Correction Register (SUBCUDW)
Address: FFF34H  After reset: 0000H R/W
Symbol 15 14 13 12 11 10 9 8
SUBCUDW | DEV ‘ 0 ‘ 0 ‘ F12 ‘ F11 ‘ F10 ‘ F9 | F8 |
7 6 5 4 3 2 1 0
| F7 ‘ F6 ‘ F5 ’ F4 ’ F3 ‘ F2 ‘ F1 | FO |
DEV Setting of watch error correction timing
0 Corrects watch error when the second digits are at 00, 20, or 40 (every 20 seconds).
1 Corrects watch error only when the second digits are at 00 (every 60 seconds).
Writing to the SUBCUD register at the following timing is prohibited.
e When DEV =0 is set: For a period of SEC = 00H, 20H, 40H
e When DEV =1 is set: For a period of SEC = 00H
F12 Setting of watch error correction value
0 Increases by {(F11, F10, F9, F8, F7, F6, F5, F4, F3, F2, F1, FO) — 1} x 2.
1 Decreases by {(/F11, /F10, /F9, /F8, IF7, IF6, IF5, [F4, [F3, IF2, [F1, [FO) + 1} x 2.
When (F12, F11, F10, F9, F8, F7, F6, F5, F4, F3, F2, F1, F0) = (0,0,0,0,0,0,0,0,0,0,0,0,0), (0,0,0,0,0,0,0,0,0,0,0,0,1),
(1,0,0,0,0,0,0,0,0,0,0,0,0) or (1,0,0,0,0,0,0,0,0,0,0,0,1), the watch error is not corrected.
Range of correction value: (when F12=0) 2,4,6,8, ..., 8186, 8188
(when F12=1) -2,-4,-6,-8, ..., -8186, -8188
Note "/" means bit-inverted values.
The range of value that can be corrected by using the watch error correction register (SUBCUDW) is shown below.
DEV = 0 (correction every 20 seconds) DEV = 1 (correction every 60 seconds)
Correctable range -12496.9 ppm to 12496.9 ppm -4165.6 ppm to 4165.6 ppm
Maximum excludes +1.53 ppm +0.51 ppm
quantization error
Minimum resolution +3.05 ppm +1.02 ppm
Caution When correcting the RTC, use either this register or the watch error correction register
(SUBCUD) in (13).
Remark If the correctable range is -4165.6 ppm or lower and 4165.6 ppm or higher, set DEV to 0.
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(4) Real-time clock control register 0 (RTCCO)
The RTCCO register is an 8-bit register that is used to start or stop the real-time clock operation, control the
RTC1HZ pin, and set a 12- or 24-hour system and the constant-period interrupt function.
The RTCCO register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 7-5. Format of Real-time Clock Control Register 0 (RTCCO)

Address: FFF5DH  After reset: 0OH R/W

Symbol <7> 6 <5> 4 3 2 1 0
RTCCO RTCE 0 RCLOE1 0 AMPM CT2 CT1 CTO0
RTCE Real-time clock operation control
0 Stops counter operation.
1 Starts counter operation.
RCLOE1 RTC1HZ pin output control
0 Disables output of the RTC1HZ pin (1 Hz).
1 Enables output of the RTC1HZ pin (1 Hz).
AMPM Selection of 12-/24-hour system
0 12-hour system (a.m. and p.m. are displayed.)
1 24-hour system

* Rewrite the AMPM bit value after setting the RWAIT bit (bit O of real-time clock control register 1 (RTCC1)) to 1. If
the AMPM bit value is changed, the values of the hour count register (HOUR) change according to the specified
time system.

e Table 7-2 shows the displayed time digits that are displayed.

CT2 CT1 CTO0 Constant-period interrupt (INTRTC) selection
0 0 0 Does not use constant-period interrupt function.
0 0 1 Once per 0.5 s (synchronized with second count up)
0 1 0 Once per 1 s (same time as second count up)
0 1 1 Once per 1 m (second 00 of every minute)
1 0 0 Once per 1 hour (minute 00 and second 00 of every hour)
1 0 1 Once per 1 day (hour 00, minute 00, and second 00 of every day)
1 1 x Once per 1 month (Day 1, hour 00 a.m., minute 00, and second 00 of
every month)

When changing the values of the CT2 to CTO bits while the counter operates (RTCE = 1), rewrite the values of the
CT2 to CTO bits after disabling interrupt servicing INTRTC by using the interrupt mask flag register. Furthermore,
after rewriting the values of the CT2 to CTO bits, enable interrupt servicing after clearing the RIFG and RTCIF flags.

Caution Do not change the value of the RTCLOEL1 bit when RTCE = 1.

Remark x: don't care
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(5) Real-time clock control register 1 (RTCC1)
The RTCCL1 register is an 8-hit register that is used to control the alarm interrupt function and the wait time of the
counter.
The RTCC1 register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 7-6. Format of Real-time Clock Control Register 1 (RTCC1) (1/2)

Address: FFFS5EH  After reset: 00H R/W

Symbol <7> <6> 5 <4> <3> 2 <1> <0>
RTCC1 WALE WALIE 0 WAFG RIFG 0 RWST RWAIT
WALE Alarm operation control
0 Match operation is invalid.
1 Match operation is valid.

When setting a value to the WALE bit while the counter operates (RTCE = 1) and WALIE = 1, rewrite the WALE bit
after disabling interrupt servicing INTRTC by using the interrupt mask flag register. Furthermore, clear the WAFG
and RTCIF flags after rewriting the WALE bit. When setting each alarm register (WALIE flag of real-time clock
control register 1 (RTCC1), the alarm minute register (ALARMWM), the alarm hour register (ALARMWH), and the
alarm week register (ALARMWW)), set match operation to be invalid (“0”) for the WALE bit.

WALIE Control of alarm interrupt (INTRTC) function operation
0 Does not generate interrupt on matching of alarm.
1 Generates interrupt on matching of alarm.
WAFG Alarm detection status flag
0 Alarm mismatch
1 Detection of matching of alarm

This is a status flag that indicates detection of matching with the alarm. It is valid only when WALE = 1 and is set to
“1” one clock (32.768 kHz) after matching of the alarm is detected. This flag is cleared when “0” is written to it.
Writing “1” to it is invalid.
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Figure 7-7. Format of Real-time Clock Control Register 1 (RTCC1) (2/2)

RIFG Constant-period interrupt status flag
0 Constant-period interrupt is not generated.
1 Constant-period interrupt is generated.

This flag indicates the status of generation of the constant-period interrupt. When the constant-period interrupt is
generated, it is set to “1".
This flag is cleared when “0” is written to it. Writing “1” to it is invalid.

RWST Wait status flag of real-time clock
0 Counter is operating.
1 Mode to read or write counter value

This status flag indicates whether the setting of the RWAIT bit is valid.
Before reading or writing the counter value, confirm that the value of this flag is 1.

RWAIT Wait control of real-time clock
0 Sets counter operation.
1 Stops SEC to YEAR counters. Mode to read or write counter value

This bit controls the operation of the counter.
Be sure to write “1” to it to read or write the counter value.
As the sub-count register is continuing to run, complete reading or writing within one second and turn back to 0.

When RWAIT = 1, it takes up to 1 clock (frrc) until the counter value can be read or written (RWST = 1).
When the sub-count register overflowed while RWAIT = 1, it keeps the event of overflow until RWAIT = 0, then

counts up.

However, when it wrote a value to second count register, it will not keep the overflow event.

Caution If writing is performed to the RTCCL1 register with a 1-bit manipulation instruction, the RIFG flag
and WAFG flag may be cleared. Therefore, to perform writing to the RTCCL1 register, be sure to
use an 8-bit manipulation instruction. To prevent the RIFG flag and WAFG flag from being
cleared during writing, disable writing by setting 1 to the corresponding bit. If the RIFG flag and
WAFG flag are not used and the value may be changed, the RTCC1 register may be written by
using a 1-bit manipulation instruction.

Remark Fixed-cycle interrupts and alarm match interrupts use the same interrupt source (INTRTC). When using
these two types of interrupts at the same time, which interrupt occurred can be judged by checking the
fixed-cycle interrupt status flag (RIFG) and the alarm detection status flag (WAFG) upon INTRTC
occurrence.
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(6) Second count register (SEC)
The SEC register is an 8-bit register that takes a value of 0 to 59 (decimal) and indicates the count value of
seconds.
It counts up when the sub-counter overflows.
When data is written to this register, it is written t