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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.




How to Use This Manual

Readers This manual is intended for user engineers who wish to understand the functions of the
RL78/G13 and design and develop application systems and programs for these devices.
The target products are as follows.

e 20-pin: R5F1006x (x = A, C, D, E) e 44-pin:  R5F100Fx (x=A, C,D, E, F, G, H,J, K, L)
R5F1016x (x = A, C, D, E) R5F101Fx (x =A, C, D, E, F, G, H, J, K, L)

e 24-pin: R5F1007x (x = A, C, D, E) e 48pin:  R5F100Gx (x=A,C,D, E, F, G, H, J, K, L)
R5F1017x (x= A, C, D, E) R5F101Gx (x=A, C, D, E, F, G, H, J, K, L)

e 25-pin: R5F1008x (x = A, C, D, E) e 52-pin:  R5F100Jx (x=C, D, E, F, G, H, J, K, L)
R5F1018x (x = A, C, D, E) R5F101Jx (x=C, D, E, F, G, H, J, K, L)

e 30-pin: R5F100Ax (x=A,C,D, E, F, G) * 64-pin: R5F100Lx (x=C, D, E, F, G, H, J, K, L)
R5F101Ax (x=A,C,D, E, F, G) R5F101Lx (x=C, D, E, F, G, H, J, K, L)

e 32-pin: R5F100Bx (x=A,C,D, E, F, G) ¢ 80-pin: R5F100Mx (x =F, G, H, J, K, L)
R5F101Bx (x=A, C,D, E, F, G) R5F101Mx (x=F, G, H, J, K, L)

e 36-pin: R5F100Cx (x=A, C,D, E, F, G) ¢ 100-pin: R5F100Px (x =F, G, H, J, K, L)
R5F101Cx (x=A,C, D, E, F, G) R5F101Px (x=F, G, H, J, K, L)

e 40-pin: R5F100Ex (x=A,C,D,E,F,G,H) e 128-pin: R5F100Sx (x = H, J, K, L)
R5F101Ex (x=A,C,D, E, F, G, H) R5F101Sx (x =H, J, K, L)

Purpose This manual is intended to give users an understanding of the functions described in the

Organization below.

Organization The RL78/G13 manual is separated into two parts: this manual and the instructions edition
(common to the RL78 Microcontroller).

RL78/G13 RL78 Microcontroller
User’s Manual User’s Manual
(This Manual) Software
e Pin functions e CPU functions
¢ Internal block functions o Instruction set
o Interrupts o Explanation of each instruction

Other on-chip peripheral functions

Electrical specifications

How to Read This Manual |t 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 bit 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.



e To know details of the RL78 Microcontroller instructions:
— Refer to the separate document RL78 Family User's Manual: Software

(RO1US0015E).
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 s X XXX OF XxxxB
Decimal S XXXX
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/G13 User’'s Manual Hardware This manual
RL78 Family User's Manual: Software R01US0015E

Documents Related to Flash Memory Programming

Document Name Document No.
PG-FP5 Flash Memory Programmer User's Manual —
RL78, 78K, V850, RX100, RX200, RX600 (Except RX64x), R8C, SH R20UT2923E
Common R20UT2922E
Setup Manual R20UT0930E

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 RL78 FAMILY R01CPO003E
Semiconductor Package Mount Manual Note
Semiconductor Reliability Handbook R51ZZ0001E

Note See the “Semiconductor Package Mount Manual” website (http://www.renesas.com/products/package/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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Mar 25, 2016

CHAPTER 1 OUTLINE

1.1 Features

Ultra-low power consumption technology
¢ Vop = single power supply voltage of 1.6 t0o 5.5 V
e HALT mode
e STOP mode
¢ SNOOZE mode

RL78 CPU core
e CISC architecture with 3-stage pipeline
e Minimum instruction execution time: Can be changed from high speed (0.03125 ps: @ 32 MHz operation with high-
speed on-chip oscillator) to ultra-low speed (30.5 ps: @ 32.768 kHz operation with subsystem clock)
e Address space: 1 MB
o General-purpose registers: (8-bit register x 8) x 4 banks
e On-chip RAM: 2 to 32 KB

Code flash memory
e Code flash memory: 16 to 512 KB
o Block size: 1 KB
o Prohibition of block erase and rewriting (security function)
¢ On-chip debug function
o Self-programming (with boot swap function/flash shield window function)

Data flash memory
o Data flash memory: 4 KB to 8 KB
e Back ground operation (BGO): Instructions can be executed from the program memory while rewriting the data flash
memory.
e Number of rewrites: 1,000,000 times (TYP.)
¢ Voltage of rewrites: Voo =1.8t0 5.5V

High-speed on-chip oscillator
e Select from 32 MHz, 24 MHz, 16 MHz, 12 MHz, 8 MHz, 6 MHz, 4 MHz, 3 MHz, 2 MHz, and 1 MHz
e High accuracy: £1.0 % (Voo = 1.8 t0 5.5 V, Ta = -20 to +85°C)

Operating ambient temperature
e Ta=-40to +85°C (A: Consumer applications, D: Industrial applications )
e Ta=-4010 +105°C (G: Industrial applications)

Power management and reset function
e On-chip power-on-reset (POR) circuit
e On-chip voltage detector (LVD) (Select interrupt and reset from 14 levels)

RO1UHO146EJ0330 Rev.3.30 R NS 1
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RL78/G13 CHAPTER 1 OUTLINE

DMA (Direct Memory Access) controller
e 2/4 channels
o Number of clocks during transfer between 8/16-bit SFR and internal RAM: 2 clocks

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)

Serial interface
e CSI: 2o 8 channels
o UART/UART (LIN-bus supported): 2 to 4 channels
o |’C/Simplified I°C communication: 2 to 8 channels

Timer
e 16-bit timer: 8 to 16 channels
e 12-bit interval timer: 1 channel
o Real-time clock: 1 channel (calendar for 99 years, alarm function, and clock correction function)
e Watchdog timer: 1 channel (operable with the dedicated low-speed on-chip oscillator)

A/D converter
e 8/10-bit resolution A/D converter (Vob = 1.6 t0 5.5 V)
e Analog input: 6 to 26 channels

Note 1

¢ Internal reference voltage (1.45 V) and temperature sensor

I/O port
e 1/O port: 16 to 120 (N-ch open drain I/O [withstand voltage of 6 V]: 0 to 4,
N-ch open drain I/O [Vop withstand voltage "*°*EVop withstand voltage “**°]: 5 to 25)
e Can be set to N-ch open drain, TTL input buffer, and on-chip pull-up resistor
« Different potential interface: Can connect to a 1.8/2.5/3 V device
e On-chip key interrupt function
e On-chip clock output/buzzer output controller

Others
e On-chip BCD (binary-coded decimal) correction circuit

Notes 1. Can be selected only in HS (high-speed main) mode
2. Products with 20 to 52 pins

3. Products with 64 to 128 pins

Remark The functions mounted depend on the product. See 1.6 Outline of Functions.
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O ROM, RAM capacities

Flash | Data | RAM RL78/G13
ROM | flash 20 pins 24 pins 25 pins 30 pins 32 pins 36 pins
128 8 KB 12 - - - R5F100AG R5F100BG R5F100CG
KB - KB - - - R5F101AG R5F101BG R5F101CG
96 8KB | 8KB - - - R5F100AF R5F100BF R5F100CF
KB
- - - - R5F101AF R5F101BF R5F101CF
64 4 KB 4 KB R5F1006E R5F1007E R5F1008E R5F100AE R5F100BE R5F100CE
KB - Note R5F1016E R5F1017E R5F1018E R5F101AE R5F101BE R5F101CE
48 4KB | 3KB R5F1006D R5F1007D R5F1008D R5F100AD R5F100BD R5F100CD
Note
KB - R5F1016D R5F1017D R5F1018D R5F101AD R5F101BD R5F101CD
32 4KB | 2KB R5F1006C R5F1007C R5F1008C R5F100AC R5F100BC R5F100CC
KB - R5F1016C R5F1017C R5F1018C R5F101AC R5F101BC R5F101CC
16 4 KB 2 KB R5F1006A R5F1007A R5F1008A R5F100AA R5F100BA R5F100CA
KB - R5F1016A R5F1017A R5F1018A R5F101AA R5F101BA R5F101CA
Flash | Data | RAM RL78/G13
ROM | flash 40 pins 44 pins 48 pins 52 pins 64 pins 80 pins 100 pins 128 pins
512 8 KB | 32KB - R5F100FL | R5F100GL | R5F100JL | R5F100LL | R5F100ML | R5F100PL | R5F100SL
Note
KB - - R5F101FL | R5F101GL | R5F101JL | R5F101LL | R5F101ML | R5F101PL | R5F101SL
384 8KB | 24 KB - R5F100FK | R5F100GK | R5F100JK | R5F100LK | R5F100MK | R5F100PK | R5F100SK
KB - - R5F101FK | R5F101GK | R5F101JK | R5F101LK | R5F101MK | RSF101PK | R5F101SK
256 8 KB | 20 KB - R5F100FJ | R5F100GJ | R5F100JJ | R5F100LJ | R5F100MJ | R5F100PJ | R5F100SJ
KB Note

- R5F101FJ | R5F101GJ | R5F101JJ | R5F101LJ | R5F101MJ | R5F101PJ | R5F101SJ

192 8 KB | 16 KB | R5F100EH | R5F100FH | R5F100GH | R5F100JH | R5F100LH | R5F100MH | R5F100PH | R5F100SH
KB - R5F101EH | R5F101FH | R5F101GH | R5F101JH | R5F101LH | R5F101MH | R5F101PH | R5F101SH

128 8 KB | 12KB | R5F100EG | R5F100FG | R5F100GG | R5F100JG | R5F100LG | R5F100MG | R5F100PG -
KB - R5F101EG | R5F101FG | R5F101GG | R5F101JG | R5F101LG | R5SF101MG | R5SF101PG -

96 8KB | 8KB | R5F100EF | R5F100FF | R5F100GF | R5F100JF | R5F100LF | R5F100MF | R5F100PF -
KB

- R5F101EF | R5F101FF | R5F101GF | R5F101JF | R5F101LF | R5F101MF | R5F101PF -

64 4KB | 4KB | R5F100EE | R5F100FE | R5F100GE | R5F100JE | R5F100LE - - -

Note
KB - R5F101EE | R5F101FE | R5F101GE | R5F101JE | R5F101LE - - -

48 4KB |3 KB "l R5F100ED | R5F100FD | R5F100GD | R5F100JD | R5F100LD - - -
KB

- R5F101ED | R5F101FD | R5F101GD | R5F101JD | R5F101LD - - -

32 4KB | 2KB | R5F100EC | R5F100FC | R5F100GC | R5F100JC | R5F100LC - - -
KB

- R5F101EC | R5F101FC | R5F101GC | R5F101JC | R5F101LC - - -

16 4KB | 2KB | R5F100EA | R5F100FA | R5F100GA - - - - -
KB

- R5F101EA | R5F101FA | R5F101GA - - - - -

Note  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.
R5F100xD, R5F101xD (x =610 8, Ato C, Eto G, J, L): Start address FF300H
R5F100xE, R5F101xE (x=6108, Ato C, Eto G, J, L): Start address FEFOOH
R5F100xdJ, R5F101xd (x =F, G, J, L, M, P): Start address FAFOOH
R5F100xL, R5F101xL (x =F, G, J, L, M, P, S): Start address F7FOOH
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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RL78/G13 CHAPTER 1 OUTLINE

1.2 List of Part Numbers

Figure 1-1. Part Number, Memory Size, and Package of RL78/G13

PartNo. R5F100LEAxxxFB #V0
L Packaging specification
#UO :Tray (HWQFN,VFBGA WFLGA)
#V0 :Tray (LFQFPLQFPLSSOP)
#WO : Embossed Tape (HWQFN,VFBGA,WFLGA)
#X0 :Embossed Tape (LFQFP, LQFP, LSSOP)
Package type:
SP: LSSOP, 0.65 mm pitch
FP : LFQFP, 0.80 mm pitch
FA : LFQFP, 0.65 mm pitch
FB : LFQFP, 0.50 mm pitch
NA : HWQFN, 0.50 mm pitch
LA : WFLGA, 0.50 mm pitch e 1
BG : VFBGA, 0.40 mm pitch yoe 1

ROM number (Omitted with blank products)

Fields of application:
A : Consumer applications, operating ambient temperature : -40°C to +85°C
D : Industrial applications, operating ambient temperature : -40°C to +85°C
G : Industrial applications, operating ambient temperature : -40°C to +105°C

ROM capacity:

: 16 KB

: 32KB

: 48 KB

: 64 KB

: 96 KB
1128 KB

: 192 KB
1256 KB

: 384 KBNote 2
1512 KB\ete 2

count:

1 20-pin

1 24-pin

: 25_pinNole1
: 30-pin

1 32-pin

: 36.pinNole1
1 40-pin

1 44-pin

: 48-pin

: 52-pin

1 64-pin

1 80-pin

: 100-pin

1 128-pinNote 2
RL78/G13 group

100 : Data flash is provided
101 : Data flash is not providedNet2

S rxeremmooO»

Pi

WIUZIr~«dmMmmOT@>»ON®

Memory type:
F : Flash memory

Renesas MCU

Renesas semiconductor product

Notes 1. Products only for “A: Consumer applications (Ta = —40 to +85°C)”, and "G: Industrial applications (Ta =

-40 to +105°C)"
2. Products only for “A: Consumer applications (Ta= —40 to +85°C)”, and "D: Industrial applications (Ta= -40
to +85°C)"
RO1UH0146EJ0330 Rev.3.30 RENESAS 4

Mar 25, 2016



RL78/G13

CHAPTER 1 OUTLINE

Table 1-1. List of Ordering Part Numbers

(1/12)

Pin
count

Package

Data
flash

Fields of
Application "

Ordering Part Number

20 pins

20-pin plastic LSSOP
(7.62 mm (300), 0.65
mm pitch)

Mounted

A

R5F1006AASP#V0, R5F1006CASP#V0, R5F1006 DASP#VO0,
R5F1006EASP#V0
R5F1006AASP#X0, R5F1006 CASP#X0, R5F1006DASP#XO0,
R5F1006EASP#X0
R5F1006ADSP#V0, R5F1006CDSP#V0, R5F1006DDSP#VO,
R5F1006EDSP#V0
R5F1006ADSP#X0, R5F1006CDSP#X0, R5F1006DDSP#X0,
R5F1006EDSP#X0
R5F1006AGSP#V0, R5F1006CGSP#V0, R5F1006DGSP#V0,
R5F1006EGSP#V0
R5F1006AGSP#X0, R5F1006CGSP#X0, R5F1006DGSP#XO0,
R5F1006EGSP#X0

Not
mounted

R5F1016AASP#V0, R5F1016CASP#V0, R5F1016DASP#V0,
R5F1016EASP#V0
R5F1016AASP#X0, R5F1016CASP#X0, R5F1016DASP#XO0,
R5F1016EASP#X0
R5F1016ADSP#V0, R5F1016CDSP#V0, R5F1016DDSP#V0,
R5F1016EDSP#V0
R5F1016ADSP#X0, R5F1016CDSP#X0, R5F1016DDSP#X0,
R5F1016EDSP#X0

24 pins

24-pin plastic HWQFN
(4 x 4mm, 0.5 mm
pitch)

Mounted

R5F1007AANA#UO, R5F1007CANA#UO, R5F1007DANA#UO,
R5F1007EANA#UO

R5F1007AANA#WO0, R5F1007CANA#WO0, R5F1007DANA#WO,
R5F1007EANA#WO

R5F1007ADNA#UO, R5F1007CDNA#UO, R5F1007DDNA#UO,
R5F1007EDNA#UO

R5F1007ADNA#WO0, R5F1007CDNA#WO0, R5F1007DDNA#WO,
R5F1007EDNA#WO

R5F1007AGNA#UO, R5F1007CGNA#UO, R5F1007DGNA#UO,
R5F1007EGNA#UO

R5F1007AGNA#WO0, R5F1007CGNA#WO0, R5F1007DGNA#WO,
R5F1007EGNA#WO0

Not
mounted

R5F1017AANA#UO, R5F1017CANA#UO, R5F1017DANA#UO,
R5F1017EANA#UO

R5F1017AANA#WO0, R5F1017CANA#WO, R5F1017DANA#WO,
R5F1017EANA#WO

R5F1017ADNA#UO, R5F1017CDNA#UO, R5F1017DDNA#UO,
R5F1017EDNA#UO

R5F1017ADNA#WO, R5F1017CDNA#WO0, R5F1017DDNA#WO,
R5F1017EDNA#WO0

Note

For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part

numbers, refer to the target product page of the Renesas Electronics website.

RO1UHO0146EJ0330 Rev.3.30
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Table 1-1. List of Ordering Part Numbers

(2/12)
Pin Package Data Fields of Ordering Part Number
count flash Application "
25 pins | 25-pin plastic WFLGA | Mounted | A R5F1008AALA#UO, R5F1008CALA#UO, R5F1008DALA#UO,
(3 x 3mm, 0.5 mm R5F1008EALA#UOQ
. R5F1008AALA#WO0, R5F1008CALA#WO0, R5F1008DALA#WO,
pitch) R5F1008EALA#WO
G R5F1008AGLA#UO, R5F1008CGLA#UO, R5F1008DGLA#UO,
R5F1008EGLA#UO
R5F1008AGLA#WO0, R5F1008CGLA#WO0, R5F1008DGLA#WO,
R5F1008EGLA#WO
Not A R5F1018AALA#UO, R5F1018CALA#UO0, R5F1018DALA#UO,
mounted R5F1018EALA#UO
R5F1018AALA#WO0, R5F1018CALA#WO0, R5F1018DALA#WO,
R5F1018EALA#WO0
30 pins | 30-pin plastic LSSOP Mounted | A R5F100AAASP#V0, R5F100ACASP#V0, R5F100ADASP#VO,

R5F100AEASP#V0, R5F100AFASP#V0, R5F100AGASP#V0
R5F100AAASP#X0, R5F100ACASP#X0, R5F100ADASP#X0
R5F100AEASP#X0, R5F100AFASP#X0, R5F100AGASP#X0
D R5F100AADSP#V0, R5F100ACDSP#V0, R5F100ADDSP#V0,
R5F100AEDSP#V0, R5F100AFDSP#V0, R5F100AGDSP#V0
R5F100AADSP#X0, R5F100ACDSP#X0, R5F100ADDSP#X0,
R5F100AEDSP#X0, R5F100AFDSP#X0, R5F100AGDSP#X0
G R5F100AAGSP#V0, R5F100ACGSP#VO0,
R5F100ADGSP#V0,R5F100AEGSP#V0,

R5F100AFGSP#V0, R5F100AGGSP#V0

R5F100AAGSP#X0, R5F100ACGSP#X0,
R5F100ADGSP#X0,R5F100AEGSP#XO0,

R5F100AFGSP#X0, R5F100AGGSP#X0

(7.62 mm (300), 0.65
mm pitch)

Not A R5F101AAASP#V0, R5F101ACASP#V0, R5F101ADASP#VO0,
R5F101AEASP#V0, R5F101AFASP#V0, R5F101AGASP#V0
R5F101AAASP#X0, R5F101ACASP#X0, R5F101ADASP#XO0,
R5F101AEASP#X0, R5F101AFASP#X0, R5F101AGASP#X0
D R5F101AADSP#V0, R5F101ACDSP#V0, R5F101ADDSP#VO0,
R5F101AEDSP#V0, R5F101AFDSP#V0, R5F101AGDSP#V0
R5F101AADSP#X0, R5F101ACDSP#X0, R5F101ADDSP#XO0,
R5F101AEDSP#X0, R5F101AFDSP#X0, R5F101AGDSP#X0

mounted

32 pins | 32-pin plastic HWQFN | Mounted | A R5F100BAANA#UO, R5F100BCANA#UO, R5F100BDANA#UO,
R5F100BEANA#UO, R5F100BFANA#UO, R5F100BGANA#UO
R5F100BAANA#WO0, R5F100BCANA#WO0, R5F100BDANA#WO,
R5F100BEANA#WO0, R5F100BFANA#WO0, R5F100BGANA#WO0
D R5F100BADNA#UO, R5F100BCDNA#UO, R5F100BDDNA#UO,
R5F100BEDNA#UO, R5F100BFDNA#UO, R5F100BGDNA#UO
R5F100BADNA#WO, R5F100BCDNA#WO0, R5F100BDDNA#WO,
R5F100BEDNA#WO0, R5F100BFDNA#WO0, R5F100BGDNA#WO0
G R5F100BAGNA#UO, R5F100BCGNA#UO, R5F100BDGNA#UO,
R5F100BEGNA#UO, R5F100BFGNA#UO, R5F100BGGNA#UO
R5F100BAGNA#WO0, R5F100BCGNA#WO0, R5F100BDGNA#WO,
R5F100BEGNA#WO0, R5F100BFGNA#WO0, R5F100BGGNA#WO0

(5 x5mm, 0.5 mm
pitch)

Not A R5F101BAANA#UO, R5F101BCANA#UO, R5F101BDANA#UO,
R5F101BEANA#UO, R5F101BFANA#UO, R5F101BGANA#UO
R5F101BAANA#WO0, R5F101BCANA#WO, R5F101BDANA#WO,
R5F101BEANA#WO0, R5F101BFANA#WO0, R5F101BGANA#WO0
D R5F101BADNA#UO, R5F101BCDNA#UO, R5F101BDDNA#UO,
R5F101BEDNA#UO, R5F101BFDNA#UO, R5F101BGDNA#UO
R5F101BADNA#WO0, R5F101BCDNA#WO0, R5F101BDDNA#WO,
R5F101BEDNA#WO0, R5F101BFDNA#WO0, R5F101BGDNA#WO0

mounted

Note For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part
numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G13

CHAPTER 1 OUTLINE

Table 1-1. List of Ordering Part Numbers

(3/12)

Pin
count

Package

Data flash

Fields of
Application "

Ordering Part Number

36 pins

36-pin plastic WFLGA
(4 x 4 mm, 0.5 mm pitch)

Mounted

A

R5F100CAALA#UO, R5F100CCALA#UO, R5F100CDALA#UO,
R5F100CEALA#UO, R5F100CFALA#UO, R5F100CGALA#UO
R5F100CAALA#WO0, R5F100CCALA#WO0, R5F100CDALA#WO,
R5F100CEALA#WO0, R5F100CFALA#WO0, R5F100CGALA#WO0
R5F100CAGLA#UO, R5F100CCGLA#UO, R5F100CDGLA#UO,
R5F100CEGLA#UO, R5F100CFGLA#UO, R5F100CGGLA#UO
R5F100CAGLA#WO0, R5F100CCGLA#WO0, R5F100CDGLA#WO,
R5F100CEGLA#WO0, R5F100CFGLA#WO0, R5SF100CGGLA#WO0

Not
mounted

R5F101CAALA#UO, R5F101CCALA#UO, R5F101CDALA#UO,
R5F101CEALA#UO, R5F101CFALA#UO, R5F101CGALA#UO
R5F101CAALA#WO0, R5F101CCALA#WO, R5F101CDALA#WO,
R5F101CEALA#WO0, R5F101CFALA#WO0, R5F101CGALA#WO0

40 pins

40-pin plastic HWQFN
(6 x 6 mm, 0.5 mm pitch)

Mounted

R5F100EAANA#UO, R5F100ECANA#UO, R5F100EDANA#UO,
R5F100EEANA#UO, R5F100EFANA#UO, R5F100EGANA#UO,
R5F100EHANA#UO

R5F100EAANA#WO0, R5SF100ECANA#WO, R5F100EDANA#WO,
R5F100EEANA#WO0, R5F100EFANA#WO, R5SF100EGANA#WO,
R5F100EHANA#WO

R5F100EADNA#UO, R5F100ECDNA#UO, R5F100EDDNA#UO,
R5F100EEDNA#UO, R5F100EFDNA#UO, R5F100EGDNA#UO,
R5F100EHDNA#UO

R5F100EADNA#WO0, R5F100ECDNA#WO,
R5F100EDDNA#WO0, R5F100EEDNA#WO0, R5F100EFDNA#WO,
R5F100EGDNA#WO, R5F100EHDNA#WO

R5F100EAGNA#UO, R5F100ECGNA#UO, R5F100EDGNA#UO,
R5F100EEGNA#UO, R5F100EFGNA#UO, R5F100EGGNA#UO,
R5F100EHGNA#UO

R5F100EAGNA#WO0, R5F100ECGNA#WO,
R5F100EDGNA#WO0, R5F100EEGNA#WO,
R5F100EFGNA#WO0, R5F100EGGNA#WO0, R5F100EHGNA#WO0

Not
mounted

R5F101EAANA#UO, R5F101ECANA#UO, R5F101EDANA#UO,
R5F101EEANA#UO, R5F101EFANA#UO, R5F101EGANA#UO,
R5F101EHANA#UO

R5F101EAANA#WO0, R5F101ECANA#WO, R5F101EDANA#WO,
R5F101EEANA#WO0, R5F101EFANA#WO, R5F101EGANA#WO,
R5F101EHANA#WO

R5F101EADNA#UO, R5F101ECDNA#UO, R5F101EDDNA#UO,
R5F101EEDNA#UO, R5F101EFDNA#UO, R5F101EGDNA#UO,
R5F101EHDNA#UO

R5F101EADNA#WO, R5F101ECDNA#WO,

R5F101EDDNA#WO0, R5F101EEDNA#WO0, R5F101EFDNA#WO,
R5F101EGDNA#WO0, R5F101EHDNA#WO

Note

For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part

numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G13 CHAPTER 1 OUTLINE

Table 1-1. List of Ordering Part Numbers

(4/12)
Pin Package Data flash Fields of Ordering Part Number
count Application "

44 pins | 44-pin plastic LQFP Mounted A R5F100FAAFP#V0, R5SF100FCAFP#V0, R5F100FDAFP#VO,
(10 x 10 mm, 0.8 mm R5F100FEAFP#V0, R5SF100FFAFP#V0, R5F100FGAFP#VO0,
pitch) R5F100FHAFP#V0, R5F100FJAFP#V0, R5F100FKAFP#VO0,

R5F100FLAFP#V0

R5F100FAAFP#X0, R5F100FCAFP#X0, R5F100FDAFP#XO0,
R5F100FEAFP#X0, R5F100FFAFP#X0, R5F100FGAFP#X0,

R5F100FHAFP#X0, R5F100FJAFP#X0, R5F100FKAFP#XO0,

R5F100FLAFP#X0

D R5F100FADFP#V0, R5F100FCDFP#V0, R5F100FDDFP#VO,
R5F100FEDFP#V0, R5F100FFDFP#V0, R5SF100FGDFP#VO,
R5F100FHDFP#VO0, R5F100FJDFP#V0, R5F100FKDFP#VO,

R5F100FLDFP#V0

R5F100FADFP#X0, R5F100FCDFP#X0, R5F100FDDFP#X0,
R5F100FEDFP#X0, R5F100FFDFP#X0, R5F100FGDFP#XO0,
R5F100FHDFP#X0, R5F100FJDFP#X0, R5F100FKDFP#XO0,

R5F100FLDFP#X0

G R5F100FAGFP#V0, R5F100FCGFP#V0, R5F100FDGFP#VO0,
R5F100FEGFP#V0, R5F100FFGFP#V0, R5SF100FGGFP#V0,
R5F100FHGFP#V0, R5F100FJGFP#V0

R5F100FAGFP#X0, R5F100FCGFP#X0, R5F100FDGFP#XO0,
R5F100FEGFP#X0, R5F100FFGFP#X0, R5F100FGGFP#X0,
R5F100FHGFP#X0, R5F100FJGFP#X0

Not A R5F101FAAFP#V0, R5F101FCAFP#V0, R5F101FDAFP#VO,

mounted R5F101FEAFP#V0, R5F101FFAFP#V0, R5F101FGAFP#VO0,
R5F101FHAFP#V0, R5F101FJAFP#V0, R5F101FKAFP#VO,
R5F101FLAFP#V0

R5F101FAAFP#X0, R5F101FCAFP#X0, R5F101FDAFP#XO0,
R5F101FEAFP#X0, R5F101FFAFP#X0, R5F101FGAFP#XO0,
R5F101FHAFP#X0, R5F101FJAFP#X0, R5F101FKAFP#XO0,

R5F101FLAFP#X0

D R5F101FADFP#V0, R5F101FCDFP#V0, R5F101FDDFP#VO,
R5F101FEDFP#V0, R5F101FFDFP#V0, R5F101FGDFP#VO,
R5F101FHDFP#VO0, R5F101FJDFP#V0, R5F101FKDFP#VO,
R5F101FLDFP#V0

R5F101FADFP#X0, R5F101FCDFP#X0, R5F101FDDFP#XO0,
R5F101FEDFP#X0, R5F101FFDFP#X0, R5F101FGDFP#XO,
R5F101FHDFP#X0, R5F101FJDFP#X0, R5F101FKDFP#X0,
R5F101FLDFP#X0

Note For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part
numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G13

CHAPTER 1 OUTLINE

Table 1-1. List of Ordering Part Numbers

(5/12)

Pin count

Package

Data flash

Fields of
Application "

Ordering Part Number

48 pins

48-pin plastic LFQFP
(7 x 7 mm, 0.5 mm
pitch)

Mounted

A

R5F100GAAFB#V0, R5F100GCAFB#V0, R5F100GDAFB#VO,
R5F100GEAFB#V0, R5F100GFAFB#V0, R5F100GGAFB#VO,
R5F100GHAFB#V0, R5F100GJAFB#V0, R5F100GKAFB#V0,
R5F100GLAFB#V0

R5F100GAAFB#X0, R5F100GCAFB#X0, R5F100GDAFB#X0,
R5F100GEAFB#X0, R5F100GFAFB#X0, R5F100GGAFB#XO0,
R5F100GHAFB#X0, R5F100GJAFB#X0, R5F100GKAFB#X0,
R5F100GLAFB#X0

R5F100GADFB#V0, R5F100GCDFB#V0, R5F100GDDFB#V0,
R5F100GEDFB#V0, R5F100GFDFB#V0, R5F100GGDFB#V0,
R5F100GHDFB#V0, R5F100GJDFB#V0, R5F100GKDFB#V0,
R5F100GLDFB#V0

R5F100GADFB#X0, R5F100GCDFB#X0, R5F100GDDFB#XO,
R5F100GEDFB#X0, R5F100GFDFB#X0, R5F100GGDFB#X0,
R5F100GHDFB#X0, R5F100GJDFB#X0, R5F100GKDFB#XO0,
R5F100GLDFB#X0

R5F100GAGFB#V0, R5F100GCGFB#V0, R5F100GDGFB#V0,
R5F100GEGFB#V0, R5F100GFGFB#V0, R5F100GGGFB#VO0,
R5F100GHGFB#V0, R5F100GJGFB#V0

R5F100GAGFB#X0, R5F100GCGFB#X0, R5F100GDGFB#XO0,
R5F100GEGFB#X0, R5F100GFGFB#X0, R5F100GGGFB#X0,
R5F100GHGFB#X0, R5F100GJGFB#X0

Not
mounted

R5F101GAAFB#V0, R5F101GCAFB#V0, R5F101GDAFB#VO,
R5F101GEAFB#V0, R5F101GFAFB#V0, R5F101GGAFB#VO0,
R5F101GHAFB#V0, R5F101GJAFB#V0, R5F101GKAFB#VO,
R5F101GLAFB#V0

R5F101GAAFB#X0, R5F101GCAFB#X0, R5F101GDAFB#X0,
R5F101GEAFB#X0, R5F101GFAFB#X0, R5F101GGAFB#XO0,
R5F101GHAFB#X0, R5F101GJAFB#X0, R5F101GKAFB#X0,
R5F101GLAFB#X0

R5F101GADFB#V0, R5F101GCDFB#V0, R5F101GDDFB#VO0,
R5F101GEDFB#V0, R5F101GFDFB#V0, R5F101GGDFB#VO,
R5F101GHDFB#V0, R5F101GJDFB#V0, R5F101GKDFB#VO0,
R5F101GLDFB#V0

R5F101GADFB#X0, R5F101GCDFB#X0, R5F101GDDFB#X0,
R5F101GEDFB#X0, R5F101GFDFB#X0, R5F101GGDFB#X0,
R5F101GHDFB#X0, R5F101GJDFB#X0, R5F101GKDFB#XO0,
R5F101GLDFB#X0

Note

For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part

numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G13 CHAPTER 1 OUTLINE

Table 1-1. List of Ordering Part Numbers

(6/12)
Pin count Package Data flash Fields of Ordering Part Number
Application "
48 pins 48-pin plastic HWQFN | Mounted A R5F100GAANA#UO, R5F100GCANA#UO, R5F100GDANA#UO,
(7 x 7mm, 0.5 mm R5F100GEANA#UO, R5F100GFANA#UO, R5F100GGANA#UO,
pitch) R5F100GHANA#UO, R5F100GJANA#UO, R5F100GKANA#UO,

R5F100GLANA#UO

R5F100GAANA#WO, R5SF100GCANA#WO,
R5F100GDANA#WO0, R5F100GEANA#WO,
R5F100GFANA#WO0, R5F100GGANA#WO,
R5F100GHANA#WO0, R5F100GJANA#WO,
R5F100GKANA#WO0, R5F100GLANA#WO

D R5F100GADNA#UO, R5F100GCDNA#UO, R5F100GDDNA#UO,
R5F100GEDNA#UO, R5F100GFDNA#UO, R5F100GGDNA#UO,
R5F100GHDNA#UO, R5F100GJDNA#UO, R5F100GKDNA#UO,
R5F100GLDNA#UO

R5F100GADNA#WO0, R5F100GCDNA#WO,
R5F100GDDNA#WO0, R5F100GEDNA#WO,
R5F100GFDNA#WO0, R5F100GGDNA#WO,
R5F100GHDNA#WO0, R5F100GJDNA#WO,
R5F100GKDNA#WO0, R5F100GLDNA#WO0

G R5F100GAGNA#UO, R5F100GCGNA#UO,
R5F100GDGNA#UO, R5F100GEGNA#UO, R5F100GFGNA#UO,
R5F100GGGNA#UO, R5F100GHGNA#UO, R5F100GJGNA#UO
R5F100GAGNA#WO0, R5F100GCGNA#WO,
R5F100GDGNA#WO0, R5F100GEGNA#WO,
R5F100GFGNA#WO0, R5F100GGGNA#WO,
R5F100GHGNA#WO0, R5F100GJGNA#WO

Not A R5F101GAANA#UO, R5F101GCANA#UO, R5F101GDANA#UO,

mounted R5F101GEANA#UO, R5F101GFANA#UO, R5F101GGANA#UO,
R5F101GHANA#UO, R5F101GJANA#UO, R5F101GKANA#UO,
R5F101GLANA#UO

R5F101GAANA#WO, R5F101GCANA#WO,
R5F101GDANA#WO0, R5F101GEANA#WO,
R5F101GFANA#WO0, R5F101GGANA#WO,
R5F101GHANA#WO0, R5F101GJANA#WO,
R5F101GKANA#WO0, R5F101GLANA#WO

D R5F101GADNA#UO, R5F101GCDNA#UO, R5F101GDDNA#UO,
R5F101GEDNA#UO, R5F101GFDNA#UO, R5F101GGDNA#UO,
R5F101GHDNA#UO, R5F101GJDNA#UO, R5F101GKDNA#UO,
R5F101GLDNA#UO

R5F101GADNA#WO0, R5F101GCDNA#WO,
R5F101GDDNA#WO0, R5F101GEDNA#WO,
R5F101GFDNA#WO0, R5F101GGDNA#WO,
R5F101GHDNA#WO0, R5F101GJDNA#WO,
R5F101GKDNA#WO0, R5F101GLDNA#WO0

Note For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part
numbers, refer to the target product page of the Renesas Electronics website.
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Table 1-1. List of Ordering Part Numbers

(7/112)

Pin count

Package

Data flash

Fields of
Application "

Ordering Part Number

52 pins

52-pin plastic LQFP
(10 x 10 mm, 0.65
mm pitch)

Mounted

A

R5F100JCAFA#V0, R5F100JDAFA#V0, R5F100JEAFA#VO,
R5F100JFAFA#V0, R5F100JGAFA#V0, R5F100JHAFA#VO,
R5F100JJAFA#V0, R5F100JKAFA#V0, R5F100JLAFA#VO
R5F100JCAFA#X0, R5F100JDAFA#X0, R5SF100JEAFA#XO0,
R5F100JFAFA#X0, R5F100JGAFA#X0, R5F100JHAFA#XO0,
R5F100JJAFA#X0, R5F100JKAFA#X0, R5F100JLAFA#XO0
R5F100JCDFA#V0, R5F100JDDFA#V0, R5F100JEDFA#VO,
R5F100JFDFA#V0, R5F100JGDFA#V0, R5F100JHDFA#VO,
R5F100JJDFA#V0, R5F100JKDFA#V0, R5F100JLDFA#V0O
R5F100JCDFA#X0, R5F100JDDFA#X0, R5F100JEDFA#X0,
R5F100JFDFA#X0, R5F100JGDFA#X0, R5F100JHDFA#X0,
R5F100JJDFA#X0, R5F100JKDFA#X0, R5F100JLDFA#X0
R5F100JCGFA#V0, R5F100JDGFA#V0, R5F100JEGFA#VO0,
R5F100JFGFA#V0,R5F100JGGFA#V0, R5F100JHGFA#VO,
R5F100JJGFA#VO

R5F100JCGFA#X0, R5F100JDGFA#X0, R5F100JEGFA#XO0,
R5F100JFGFA#X0,R5F100JGGFA#X0, R5F100JHGFA#XO0,
R5F100JJGFA#X0

Not
mounted

R5F101JCAFA#V0, R5F101JDAFA#V0, R5F101JEAFA#VO,
R5F101JFAFA#V0, R5F101JGAFA#V0, R5F101JHAFA#VO,
R5F101JJAFA#VO0, R5F101JKAFA#V0, R5F101JLAFA#VO
R5F101JCAFA#X0, R5F101JDAFA#X0, R5F101JEAFA#XO0,
R5F101JFAFA#X0, R5F101JGAFA#X0, R5F101JHAFA#XO0,
R5F101JJAFA#X0, R5F101JKAFA#X0, R5F101JLAFA#X0
R5F101JCDFA#V0, R5F101JDDFA#V0, R5F101JEDFA#VO,
R5F101JFDFA#V0, R5F101JGDFA#V0, R5F101JHDFA#VO,
R5F101JJDFA#V0, R5F101JKDFA#V0, R5F101JLDFA#V0
R5F101JCDFA#X0, R5F101JDDFA#X0, R5F101JEDFA#X0,
R5F101JFDFA#X0, R5F101JGDFA#X0, R5F101JHDFA#X0,
R5F101JJDFA#X0, R5F101JKDFA#X0, R5SF101JLDFA#X0

Note

For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part
numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G13 CHAPTER 1 OUTLINE

Table 1-1. List of Ordering Part Numbers

(8/12)
Pin count Package Data flash Fields of Ordering Part Number
Application "
64 pins 64-pin plastic LQFP Mounted A R5F100LCAFA#V0, R5F100LDAFA#V0, R5F100LEAFA#VO,
(12 x 12 mm, 0.65 mm R5F100LFAFA#V0, R5F100LGAFA#V0, R5F100LHAFA#VO,
pitch) R5F100LJAFA#V0, R5F100LKAFA#V0, R5F100LLAFA#V0

R5F100LCAFA#X0, R5F100LDAFA#X0, R5F100LEAFA#XO0,
R5F100LFAFA#X0, R5F100LGAFA#X0, R5F100LHAFA#XO,
R5F100LJAFA#X0, R5F100LKAFA#X0, R5F100LLAFA#X0

D R5F100LCDFA#V0, R5F100LDDFA#V0, R5F100LEDFA#VO0,
R5F100LFDFA#V0, R5F100LGDFA#V0, R5F100LHDFA#VO,
R5F100LJDFA#V0, R5F100LKDFA#V0, R5F100LLDFA#VO0
R5F100LCDFA#X0, R5F100LDDFA#X0, R5F100LEDFA#XO0,
R5F100LFDFA#X0, R5F100LGDFA#X0, R5F100LHDFA#XO0,
R5F100LJDFA#X0, R5F100LKDFA#X0, R5F100LLDFA#X0
G R5F100LCGFA#V0, R5F100LDGFA#V0, R5F100LEGFA#V0,
R5F100LFGFA#VO0

R5F100LCGFA#X0, R5F100LDGFA#X0, R5F100LEGFA#XO0,
R5F100LFGFA#X0

R5F100LGGFA#V0, R5F100LHGFA#V0, R5F100LJGFA#VO0
R5F100LGGFA#X0, R5F100LHGFA#X0, R5SF100LJGFA#X0

Not A R5F101LCAFA#V0, R5F101LDAFA#V0, R5F101LEAFA#VO0,
mounted R5F101LFAFA#V0, R5F101LGAFA#V0, R5F101LHAFA#VO0,
R5F101LJAFA#V0, R5F101LKAFA#V0, R5F101LLAFA#VO
R5F101LCAFA#X0, R5F101LDAFA#X0, R5F101LEAFA#XO0,
R5F101LFAFA#X0, R5F101LGAFA#X0, R5F101LHAFA#XO0,
R5F101LJAFA#X0, R5F101LKAFA#X0, R5F101LLAFA#X0
D R5F101LCDFA#V0, R5F101LDDFA#V0, R5F101LEDFA#VO0,
R5F101LFDFA#V0, R5F101LGDFA#V0, R5F101LHDFA#VO0,
R5F101LJDFA#V0, R5F101LKDFA#V0, R5F101LLDFA#VO0
R5F101LCDFA#X0, R5F101LDDFA#X0, R5F101LEDFA#XO0,
R5F101LFDFA#X0, R5F101LGDFA#X0, R5F101LHDFA#XO0,
R5F101LJDFA#X0, R5F101LKDFA#X0, R5F101LLDFA#X0

Note For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part
numbers, refer to the target product page of the Renesas Electronics website.
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Table 1-1. List of Ordering Part Numbers

(9/12)

Pin count Package Data flash Fields of Ordering Part Number
Application "

64 pins 64-pin plastic LFQFP Mounted A R5F100LCAFB#V0, R5F100LDAFB#V0, R5F100LEAFB#VO0,
(10 x 10 mm, 0.5 mm R5F100LFAFB#V0, R5F100LGAFB#V0, R5F100LHAFB#VO0,
. R5F100LJAFB#V0, R5F100LKAFB#V0, R5F100LLAFB#V0
pitch) R5F100LCAFB#X0, R5F100LDAFB#X0, R5F100LEAFB#XO0,
R5F100LFAFB#X0, R5F100LGAFB#X0, R5F100LHAFB#XO0,
R5F100LJAFB#X0, R5F100LKAFB#X0, R5F100LLAFB#X0
D R5F100LCDFB#V0, R5F100LDDFB#V0, R5F100LEDFB#VO0,
R5F100LFDFB#V0, R5F100LGDFB#V0, R5F100LHDFB#VO0,
R5F100LJDFB#V0, R5F100LKDFB#V0, R5F100LLDFB#V0
R5F100LCDFB#X0, R5F100LDDFB#X0, R5F100LEDFB#XO0,
R5F100LFDFB#X0, R5F100LGDFB#X0, R5F100LHDFB#XO,
R5F100LJDFB#X0, R5F100LKDFB#X0, R5F100LLDFB#X0
G R5F100LCGFB#V0, R5F100LDGFB#V0, R5F100LEGFB#VO0,
R5F100LFGFB#V0
R5F100LCGFB#X0, R5F100LDGFB#X0, R5F100LEGFB#XO0,
R5F100LFGFB#X0
R5F100LGGFB#V0, R5F100LHGFB#V0, R5F100LJGFB#VO0
R5F100LGGFB#X0, R5F100LHGFB#X0, R5F100LJGFB#X0

Not A R5F101LCAFB#V0, R5F101LDAFB#V0, R5F101LEAFB#VO,
R5F101LFAFB#V0, R5F101LGAFB#V0, R5F101LHAFB#VO,
R5F101LJAFB#V0, R5F101LKAFB#V0, R5F101LLAFB#V0
R5F101LCAFB#X0, R5F101LDAFB#X0, R5F101LEAFB#X0,
R5F101LFAFB#X0, R5F101LGAFB#X0, R5F101LHAFB#X0,
R5F101LJAFB#X0, R5F101LKAFB#X0, R5F101LLAFB#X0
D R5F101LCDFB#V0, R5F101LDDFB#V0, R5F101LEDFB#VO0,
R5F101LFDFB#V0, R5F101LGDFB#V0, R5F101LHDFB#VO0,
R5F101LJDFB#V0, R5F101LKDFB#V0, R5F101LLDFB#V0
R5F101LCDFB#X0, R5F101LDDFB#X0, R5F101LEDFB#XO0,
R5F101LFDFB#X0, R5F101LGDFB#X0, R5F101LHDFB#XO0,
R5F101LJDFB#X0, R5F101LKDFB#X0, R5F101LLDFB#X0

mounted

64-pin plastic VFBGA Mounted A R5F100LCABG#UO0, R5F100LDABG#UO0, R5F100LEABG#UO,
R5F100LFABG#UO, R5F100LGABG#UO0, R5F100LHABG#UO,
R5F100LJABG#UO

R5F100LCABG#WO0, R5F100LDABG#WO0, R5F100LEABG#WO,
R5F100LFABG#WO0, R5F100LGABG#WO0, R5F100LHABG#WO,
R5F100LJABG#WO0

G R5F100LCGBG#U0, R5F100LDGBG#U0, R5F100LEGBG#UO,
R5F100LFGBG#UO0, R5F100LGGBG#U0, R5F100LHGBG#UO,
R5F100LJGBG#UO

R5F100LCGBG#WO0, R5F100LDGBG#WO0, R5F100LEGBG#WO0,
R5F100LFGBG#WO0, R5F100LGGBG#WO0, R5F100LHGBG#WO,
R5F100LJGBG#WO0

(4 x 4 mm, 0.4 mm
pitch)

Not A R5F101LCABG#UO0, R5F101LDABG#UO0, R5F101LEABG#UO,
R5F101LFABG#UO0, R5F101LGABG#UO0, R5F101LHABG#UO,
R5F101LJABG#UO

R5F101LCABG#WO0, R5F101LDABG#WO0, R5F101LEABG#WO,
R5F101LFABG#WO0, R5F101LGABG#WO0, R5F101LHABG#WO,
R5F101LJABG#WO

mounted

Note For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part
numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G13

CHAPTER 1 OUTLINE

Table 1-1. List of Ordering Part Numbers

(10/12)

Pin count

Package

Data flash

Fields of
Application "

Ordering Part Number

80 pins

80-pin plastic LQFP
(14 x 14 mm, 0.65 mm
pitch)

Mounted

A

R5F100MFAFA#V0, R5F100MGAFA#V0, R5F100MHAFA#VO0,
R5F100MJAFA#V0, R5F100MKAFA#V0, R5F100MLAFA#V0
R5F100MFAFA#X0, R5F100MGAFA#X0, R5F100MHAFA#XO0,
R5F100MJAFA#X0, R5F100MKAFA#X0, R5F100MLAFA#X0
R5F100MFDFA#V0, R5F100MGDFA#V0, R5F100MHDFA#VO0,
R5F100MJDFA#V0, R5F100MKDFA#V0, R5F100MLDFA#VO0
R5F100MFDFA#X0, R5F100MGDFA#X0, R5F100MHDFA#XO0,
R5F100MJDFA#X0, R5F100MKDFA#X0, R5F100MLDFA#X0
R5F100MFGFA#V0, R5F100MGGFA#VO0,
R5F100MHGFA#V0, R5F100MJGFA#VO0

R5F100MFGFA#X0, R5F100MGGFA#XO0,
R5F100MHGFA#X0, R5F100MJGFA#X0

Not
mounted

R5F101MFAFA#V0, R5F101MGAFA#V0, R5F101MHAFA#VO,
R5F101MJAFA#V0, R5F101MKAFA#V0, R5F101MLAFA#V0
R5F101MFAFA#X0, R5F101MGAFA#X0, R5F101MHAFA#XO,
R5F101MJAFA#X0, R5F101MKAFA#X0, R5F101MLAFA#X0
R5F101MFDFA#V0, R5F101MGDFA#V0, R5F101MHDFA#VO0,
R5F101MJDFA#V0, R5F101MKDFA#V0, R5F101MLDFA#VO0
R5F101MFDFA#X0, R5F101MGDFA#X0, R5F101MHDFA#XO0,
R5F101MJDFA#X0, R5SF101MKDFA#X0, R5F101MLDFA#X0

80-pin plastic LFQFP
(12 x 12 mm, 0.5 mm
pitch)

Mounted

R5F100MFAFB#V0, R5F100MGAFB#V0, R5F100MHAFB#VO0,
R5F100MJAFB#V0, R5F100MKAFB#V0, R5F100MLAFB#V0
R5F100MFAFB#X0, R5F100MGAFB#X0, R5F100MHAFB#XO0,
R5F100MJAFB#X0, R5F100MKAFB#X0, R5F100MLAFB#X0
R5F100MFDFB#V0, R5F100MGDFB#V0, R5F100MHDFB#VO0,
R5F100MJDFB#V0, R5F100MKDFB#V0, R5F100MLDFB#VO0
R5F100MFDFB#X0, R5F100MGDFB#X0, R5F100MHDFB#XO0,
R5F100MJDFB#X0, R5F100MKDFB#X0, R5F100MLDFB#X0
R5F100MFGFB#V0, R5F100MGGFB#VO0,
R5F100MHGFB#V0, R5F100MJGFB#V0

R5F100MFGFB#X0, R5F100MGGFB#XO0,
R5F100MHGFB#X0, R5F100MJGFB#X0

Not
mounted

R5F101MFAFB#V0, R5F101MGAFB#V0, R5F101MHAFB#VO0,
R5F101MJAFB#V0, R5F101MKAFB#V0, R5F101MLAFB#V0
R5F101MFAFB#X0, R5F101MGAFB#X0, R5F101MHAFB#XO0,
R5F101MJAFB#X0, R5F101MKAFB#X0, R5F101MLAFB#X0
R5F101MFDFB#V0, R5F101MGDFB#V0, R5F101MHDFB#VO0,
R5F101MJDFB#V0, R5F101MKDFB#V0, R5F101MLDFB#VO0
R5F101MFDFB#X0, R5F101MGDFB#X0, R5F101MHDFB#XO0,
R5F101MJDFB#X0, R5F101MKDFB#X0, R5F101MLDFB#X0

Note

For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part

numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G13

CHAPTER 1 OUTLINE

Table 1-1. List of Ordering Part Numbers

(11/12)

Pin count

Package

Data flash

Fields of
Application "

Ordering Part Number

100 pins

100-pin plastic LFQFP
(14 x 14 mm, 0.5 mm
pitch)

Mounted

A

R5F100PFAFB#V0, R5F100PGAFB#V0, R5F100PHAFB#VO,
R5F100PJAFB#V0, R5F100PKAFB#V0, R5F100PLAFB#V0
R5F100PFAFB#X0, R5F100PGAFB#X0, R5F100PHAFB#XO0,
R5F100PJAFB#X0, R5F100PKAFB#X0, R5F100PLAFB#X0
R5F100PFDFB#V0, R5F100PGDFB#V0, R5F100PHDFB#VO,
R5F100PJDFB#V0, R5F100PKDFB#V0, R5F100PLDFB#V0
R5F100PFDFB#X0, R5F100PGDFB#X0, R5F100PHDFB#XO,
R5F100PJDFB#X0, R5F100PKDFB#X0, R5F100PLDFB#X0
R5F100PFGFB#V0, R5F100PGGFB#V0, R5F100PHGFB#VO,
R5F100PJGFB#V0

R5F100PFGFB#X0, R5F100PGGFB#X0, R5F100PHGFB#XO0,
R5F100PJGFB#X0

Not
mounted

R5F101PFAFB#V0, R5F101PGAFB#V0, R5F101PHAFB#VO,
R5F101PJAFB#V0, R5F101PKAFB#V0, R5F101PLAFB#V0
R5F101PFAFB#X0, R5F101PGAFB#X0, R5F101PHAFB#XO0,
R5F101PJAFB#X0, R5F101PKAFB#X0, R5F101PLAFB#X0
R5F101PFDFB#V0, R5F101PGDFB#V0, R5F101PHDFB#VO,
R5F101PJDFB#V0, R5F101PKDFB#V0, R5F101PLDFB#V0
R5F101PFDFB#X0, R5F101PGDFB#X0, R5F101PHDFB#XO,
R5F101PJDFB#X0, R5F101PKDFB#X0, R5F101PLDFB#X0

100-pin plastic LQFP
(14 x 20 mm, 0.65 mm
pitch)

Mounted

R5F100PFAFA#V0, R5F100PGAFA#V0, R5F100PHAFA#VO,
R5F100PJAFA#V0, R5F100PKAFA#V0, R5F100PLAFA#V0
R5F100PFAFA#X0, R5F100PGAFA#X0, R5F100PHAFA#XO0,
R5F100PJAFA#X0, R5F100PKAFA#X0, R5F100PLAFA#X0
R5F100PFDFA#V0, R5F100PGDFA#V0, R5F100PHDFA#VO,
R5F100PJDFA#V0, R5F100PKDFA#V0, R5F100PLDFA#V0
R5F100PFDFA#X0, R5F100PGDFA#X0, R5F100PHDFA#XO0,
R5F100PJDFA#X0, R5F100PKDFA#X0, R5F100PLDFA#X0
R5F100PFGFA#V0, R5F100PGGFA#V0, R5F100PHGFA#VO0,
R5F100PJGFA#VO0

R5F100PFGFA#X0, R5F100PGGFA#X0, R5F100PHGFA#XO0,
R5F100PJGFA#X0

Not
mounted

R5F101PFAFA#VO0, R5F101PGAFA#V0, R5F101PHAFA#VO,
R5F101PJAFA#V0, R5F101PKAFA#V0, R5F101PLAFA#V0
R5F101PFAFA#X0, R5F101PGAFA#X0, R5F101PHAFA#XO,
R5F101PJAFA#X0, R5F101PKAFA#X0, R5F101PLAFA#X0
R5F101PFDFA#V0, R5F101PGDFA#V0, R5F101PHDFA#VO,
R5F101PJDFA#V0, R5F101PKDFA#V0, R5F101PLDFA#V0
R5F101PFDFA#X0, R5F101PGDFA#X0, R5F101PHDFA#XO0,
R5F101PJDFA#X0, R5F101PKDFA#X0, R5F101PLDFA#X0

Note

For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part
numbers, refer to the target product page of the Renesas Electronics website.

RO1UHO0146EJ0330 Rev.3.30
Mar 25, 2016

RRENESAS 15




RL78/G13

CHAPTER 1 OUTLINE

Table 1-1. List of Ordering Part Numbers

(12/1

2)

Pin count

Package

Data flash

Application "

Fields of

Ordering Part Number

128 pins

128-pin plastic LFQFP
(14 x 20 mm, 0.5 mm
pitch)

Mounted

A

R5F100SHAFB#V0, R5F100SJAFB#V0, R5F100SKAFB#V0,

R5F100SLAFB#V0

R5F100SHAFB#X0, R5F100SJAFB#X0, R5F100SKAFB#X0,

R5F100SLAFB#X0

R5F100SHDFB#V0, R5F100SJDFB#V0, R5F100SKDFB#VO0,

R5F100SLDFB#V0

R5F100SHDFB#X0, R5F100SJDFB#X0, R5F100SKDFB#XO0,

R5F100SLDFB#X0

Not
mounted

R5F101SHAFB#V0, R5F101SJAFB#V0, R5F101SKAFB#V0,

R5F101SLAFB#VO

R5F101SHAFB#X0, R5F101SJAFB#X0, R5F101SKAFB#X0,

R5F101SLAFB#X0

R5F101SHDFB#V0, R5F101SJDFB#V0, R5F101SKDFB#V0,

R5F101SLDFB#V0

R5F101SHDFB#X0, R5F101SJDFB#X0, R5F101SKDFB#XO0,

R5F101SLDFB#X0

Note

For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part

numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G13

CHAPTER 1 OUTLINE

1.3 Pin Configuration (Top View)

1.3.1 20-pin products

e 20-pin plastic LSSOP (7.62 mm (300), 0.65 mm pitch)

P0O1/ANI16/TO00/RXD1 O-=—nf
POO/ANI17/TI00/TXD1 O=—r
P40/TOOLO O

RESET O——~

P137/INTPO O——
P122/X2/EXCLK O——
P121/X1 O

REGC O——]

Vss O——

Voo O——

- OO NOOH~WN =

o

O

20
19
18
17
16
15
14
13
12
11

(maip dog)
£15/8.1d

«—=O P20/ANIO/AVRerP

<—O P21/ANI1/AVRerm

~—O P22/ANI2

-———O P147/ANI18

~—O P10/SCK00/SCL00

~——>=O P11/S100/RxD0/TOOLRXD/SDAQ0O
~——0O P12/SO00/TxD0/TOOLTxD
~—O P16/TI01/TO01/INTP5/SO11
-—O P17/T102/TO02/S111/SDA11
<——=0O P30/INTP3/SCK11/SCL11

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 4F).

Remark For pin identification, see 1.4 Pin Identification.
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RL78/G13 CHAPTER 1 OUTLINE

1.3.2 24-pin products

e 24-pin plastic HWQFN (4 x 4 mm, 0.5 mm pitch)

o
s}
<
[m)]
@D
=
o
Jaw
o) o
o Ok
S EZ
akE o=
oA
nax
©sFEQ
w=2cfsk
X Z X OO
Z<020¢2
IRQQDE
Nioroo
[ a T T o T s T o Y
TTT T TT exposed die pad
181716151413
P21/ANI1/AVRerm O=—{19 12 [+—O P17/T102/TO02/SO11

P20/ANI0/AVrerpr O=—{20 X P ~—( P50/INTP1/SI11/SDA11
P01/ANI16/TO00/RxD1 O 21 1 RL78/G13 1 10 |=—O P30/INTP3/SCK11/SCL11
I
I
I

POO/ANI17/TI00/TXD1 O=—={22 , (TopView) | g |«——=(O P31/TI03/TO03/INTP4/PCLBUZ0

P40TOOLO O=~—~23 | ! gl~—=0 PB1/SDAAD
RESET O—»{24@ 7 l~——~0 PeO/SCLAO
1234556
INDEX MARK——/L Li i i i
£5x3238
EO+=m
ZXNCE
ke
0§
o
o

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Itis recommended to connect an exposed die pad to Vss.
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RL78/G13

CHAPTER 1 OUTLINE

1.3.3 25-pin products

e 25-pin plastic WFLGA (3 x 3 mm, 0.50 mm pitch)

<R>

Top View

N

N W

Bottom View

boood?

O ONONONG
O ONONONG
O ONONONG

@oooqj"\

A B\NC D E E D C B A
INDEX MARK INDEX MARK
A B C D E
P40/TOOLO RESET PO1/ANI16/ P22/ANI2 P147/ANI18
TO00/RxD1 5
P122/X2/ P137/INTPO POO/ANI17/ P21/ANI1/ P10/SCKO00/
EXCLK TI00/TxD1 AVRerm SCL0O 4
P121/X1 Vop P20/ANI0/ P12/S000/ P11/S100/
AVrerp TxDO0/ RxDO/ 3
TOOLTxD TOOLRxD/
SDA0O
REGC Vss P30/INTP3/ P17/TI102/ P50/INTP1/
SCK11/SCL11 TO02/SO11 SI11/SDA11 2
P60/SCLAO P61/SDAAO P31/TI03/ P16/TI01/ P130
TOO03/INTP4/ TOO01/INTP5 1
PCLBUZ0
A B C D E

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 4F).

Remark For pin identification, see 1.4 Pin Identification.
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RL78/G13

CHAPTER 1 OUTLINE

1.3.4 30-pin products

e 30-pin plastic LSSOP (7.62 mm (300), 0.65 mm pitch)

P20/ANIO/AVRerp O=—
P0O1/ANI16/TO00/RxD1 O=—+
POO/ANI17/TI00/TXD1 O=—r
P120/ANI19 O=~—
P40/TOOLO O=—=

RESET O—

P137/INTPO O——
P122/X2/EXCLK O——
P121/X1 O——

REGC O—

Vss O——]

Voo O——

P60/SCLAQ O=—
P61/SDAA0 O
P31/TI03/TO03/INTP4/PCLBUZ0 O=—"

O ~NOO O~ WN =

= ©
o

11
12
13
14
15

30
29
28
27
26
25
24
23
22
21
20
19
18
17
16

(main doy)
€T19/8.1d

=—>0O P21/ANI1/AVRerm

~—=0O P22/ANI2

~—O P23/ANI3

~—>0O P147/ANI18

=0 P10/SCK00/SCLO0/(TI07)/(TO07)

<—O P11/S100/RxD0/TOOLRxD/SDAO00/(TI06)/(TO06)
~—0 P12/SO00/TxDO/TOOLTXD/(TI05)/(TO05)

[« =0 P13/TxD2/S020/(SDAAQ)/(TI04)/(TO04)

[~ =0 P14/RxD2/SI20/SDA20/(SCLAO)/(TI03)/(TO03)
O P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
~—=O P16/T101/TO01/INTP5/(RXDO0)

~———~O P17/TI02/TO02/(TXDO)

~—O P51/INTP2/SO11

~—=O P50/INTP1/SI11/SDA11

«——=O P30/INTP3/SCK11/SCL11

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

1.3.5 32-pin products

e 32-pin plastic HWQFN (5 x 5 mm, 0.5 mm pitch)

P147/ANI18

P23/ANI3

P22/ANI2
P21/ANI1/AVrerm
P20/ANIO/AVrerp
P01/ANI16/TO00/RxD1
PO0/ANI17/TI00/TxD1
P120/ANI19

INDEX MARK——/

P11/S100/RxD0/TOOLRxD/SDA00/(TI06)/(TO06)

)
S a
8558
s E
288
o xXkko
528ssk
oOnoFL<ss
FEOSE=RANA
T530xQ4Ax%
SxXol3x
PiaiQcona
£5854geg
SOE2IGEE
02888238
%) <029
SEEp®>00
clksyamkk
X (= N I R s\
0OSe0o0Rx0Des
DHDETA
o AN Mt WO O~
ooooaonaa
T T T T T T exposed die pad
2423222120191817
25 _ _ _ _____ 16 [~—=O P51/INTP2/SO11
26 I 15 [+——=0O P50/INTP1/SI11/SDA11
27 ' 14 |=—0O P30/INTP3/SCK11/SCL11
28 1 RL78/G13 : 13 }+—=0O P70
29 : (Top View) | {12 f«——=0O P31/TI03/TO03/INTP4/PCLBUZ0
30 , I 11 |—0 P62
31 110 [=—=0 P61/SDAAO
32@ 9 +—=0O PBO/SCLAO
/12345678
OF9OX -0 g 8
gBLgke=s
OWZ X o
frxw-
o oM AN
< + X
o o N
o
o

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 4F).

Remarks 1. For pin identification, see 1.4 Pin Identification.

2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
3. ltis recommended to connect an exposed die pad to Vss.
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CHAPTER 1 OUTLINE

1.3.6 36-pin products

e 36-pin plastic WFLGA (4 x 4 mm, 0.5 mm pitch)

Top View Bottom View
..... — s |Bboooodd
SIS AR 5 OO0OO0O0O0O0
o, BLTEGIE T , 000000
" {Top View)
SECESESESR: 3 ONONONONONS)
. “ 2 ONONONORONO)
i:: O3 e I Iprickelcielny
A B\C D E F F E D C B A
INDEX MARK
A B C D E F
P60/SCLAO Voo P121/X1 P122/X2/EXCLK | P137/INTPO P40/TOOLO
6
P62 P61/SDAAO Vss REGC RESET P120/ANI19
5
P72/S021 P71/S121/ P14/RxD2/SI20/ | P31/TI03/TO03/ | POO/TI00/TXxD1 | PO1/TO00/RxD1
4 SDA21 SDA20/(SCLAQ) | INTP4/
/(TI03)/(TO03) PCLBUZ0
P50/INTP1/ P70/SCK21/ P15/PCLBUZ1/ | P22/ANI2 P20/ANI0/ P21/ANI1/
3 SI11/SDA11 SCL21 SCK20/SCL20/ AVRerp AVRerm
(TI02)/(TO02)
P30/INTP3/ P16/TI01/TO01/ | P12/SO00/ P11/SI00/RxD0/ | P24/ANI4 P23/ANI3
5 | SCK11/SCL11 INTP5/(RxDO0) TxDO/TOOLTxD | TOOLRxD/
/(TI05)/(TO05) SDAOQ0/(TI0B)/
(TOO06)
P51/INTP2/ P17/TI02/TO02/ | P13/TxD2/ P10/SCK00/ P147/ANI18 P25/ANI5
1 | sot (TxDO) SO20/(SDAAO)/ | SCLOO/TIO?)/
(TI04)/(TO04) (TOO07)
A B o) D E F

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13 CHAPTER 1 OUTLINE

1.3.7 40-pin products

e 40-pin plastic HWQFN (6 x 6 mm, 0.5 mm pitch)

8 [«~——+0 P11/S100/RxDO/TOOLRXD/SDA00/(TI06)/(TO06)

N |=—O P12/S000/TxD0O/TOOLTXD/(TI05)/(TO05)

R [«———=0 P13/TxD2/S020/(SDAA0)/(TI04)/(TO04)
N [«~——~0 P14/RxD2/SI120/SDA20/(SCLA0)/(TI03)/(TO03)

N [=—=0 P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
N |=——0 P16/TI01/TO01/INTP5/(RXDO)
N |=——0 P17/TI02/TO02/(TXDO)

8 [~——~0 P10/sCKo0/SCLO0/(TIO7)/(TOO7)
N |=——0O P51/INTP2/SO11

Bl=—»0 P147/ANI18

P26/ANI6 O=—=131
P25/ANI5 O=—={32
P24/ANI4 O=—{33
P23/ANI3 O=—+134
P22/ANI2 O=—135
P21/ANI1/AVRerm O=—=36

|

P50/INTP1/SI11/SDA11
I 19}~——=O P30/INTP3/RTC1HZ/SCK11/SCL11
| 18[~—=0O P70/KRO/SCK21/SCL21
i 17}~——=0O P71/KR1/SI21/SDA21

RL78/G13 | 16f~—=O P72/KR2/SO21
|
|
|
|
|

exposed die pad

(Top View) 15l«——=(O P73/KR3
P20/ANIO/AVrerp O=—=37 14}«——0O P31/TI03/TO03/INTP4/PCLBUZ0
P01/TO00/RxD1 O=—+{38 L 13}«—0O P62
POO/TIO0/TXD1 OQ-=— 39. N 12l«——0O P61/SDAAO
P120/ANI19 O-=-—+140, 11}«——=0O P60/SCLAO

12345678910
INDEXMARK——/i W W W
OO0OO0O0O0OOOOO
O -rOX -0 g8
o
oy SREZX@>>
OWOmZ XA
tIXNRQE
S Ursd
a 2 a3
x Q
S a
o

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 4F).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
3. Itis recommended to connect an exposed die pad to Vss.

ROTUH0146EJ0330 Rev.3.30 R NS 23
Mar 25, 2016 ENES



RL78/G13

CHAPTER 1 OUTLINE

1.3.8 44-pin

products

e 44-pin plastic LQFP (10 x 10 mm, 0.8 mm pitch)

«—>(O P147/ANI18
~—(0O P146

P10/SCK00/SCLO00/(TI07)/(TO07)

P14/RxD2/S120/SDA20/(SCLAO0)/(TI03)/(TO03)
(TXDO)

P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)

8l«——=0O P11/S100/RxDO/TOOLRXD/SDA00/(TI06)/(TO06)

B0 P12/S000/TxDO/TOOLTXD/(TI05)/(TO05)
Bl~—=O P13/TxD2/S020/(SDAAQ)/(TI04)/(TO04)

R0 P16/TI01/TO01/INTP5/(RXDO)

nf—=0O P17/T102/TO02/
~—O P51/INTP2/SO11

33 32 31 27 26 4 23
P27/ANI7 O 34 22 [«—=(OP50/INTP1/SI11/SDA11
P26/ANI6 O=—={35 21 |[=—OP30/INTP3/RTC1HZ/SCK11/SCL11
P25/ANI5 O 36 20 [=—0OP70/KR0/SCK21/SCL21
P24/ANI4 O-=—{37 19 [«—0OP71/KR1/SI21/SDA21
P23/ANI3 O=—38 RL78/G13 18 |«—=(OP72/KR2/S0O21
P22/ANI2 O=—=139 (Top View) 17 |«—=OP73/KR3
P21/ANI1/AVRerm O=—+40 16 [«—=(O P31/TI03/TO03/INTP4/PCLBUZ0
P20/ANIO/AVRerp O=—{41 15}~—=O P63
P01/TO00/RxD1 O 42 14 |«~—O P62
POO/TI00/TxD1 O=—={43 O 13 f«—>(OP61/SDAAO
P120/ANI19 O 441 53458678 910 1112 =) P60/SCLAO
- -~ ® a
SgueEEgxgLs
EOWO® ZX o
SECFasUy
=i} E o oy
Ed g 2%
s 5 9
] o
o

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

1.3.9 48-pin products

e 48-pin plastic LFQFP (7 x 7 mm, 0.5 mm pitch)

~——=OP147/ANI18

~——~OP146
~——=OP10/SCK00/SCL00/(TI07)/(TO07)
~——=0OP11/SI00/RxD0/TOOLRXD/SDA00/(TI08)/(TO06)
~——=0OP12/S000/TxDO/TOOLTXD/(TI05)/(TO05)
~——=OP13/TxD2/S020/(SDAA0)/(TI04)/(TO04)
~——=OP14/RxD2/SI20/SDA20/(SCLA0)/(TI03)/(TO03)
~——=OP15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
~——~OP16/TI01/TO01/INTP5/(RXDO)
~——=OP17/TI02/TO02/(TXDO)
~——=OP51/INTP2/SO11
~——~OP50/INTP1/SI11/SDA11

©
o
|_
=z
S = &t
Ngg ££
0Es <<
0S8 S-aoxwon
a0 zZ2Zz2Z2ZzZ2Z2zZ2Z
SECgIfzEzsss
[ W o W o O o Y o Y WY o I o Y o M o W o o Y
36 35 34 33 32 31 30 29 28 27 26 25
P120/ANI19 O=—»{37 24
P41/T107/TO07 O 38 23
P40/TOOLOO 39 22
RESETO—={40 21
P124/XT2/EXCLKS O——=|41 20
P123/XT1 O—{42 (F*T'B78</Gi;v3) 19
P137/INTPOO——~{43 P 18
P122/X2/EXCLK O——{44 17
P121/X1 O——45 16
REGCO——]46 15
Vss O——47 14
Voo O———148 13
12 345678 9101112
O000O0OOOOOOO
22888z aay~-
oSt >503583500
D 9 DODFJIRRRP
B £EBe=ids
TR~ =HH
EslE®*C5y
Ze = X E T
8§ &g
O £ oo
5C3S &
Q< N~ o
29a E
Eg Z

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 4F).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

e 48-pin plastic HWQFN (7 x 7 mm, 0.5 mm pitch)

©
o
|_
=z
S - &&
— wow
NgR S
BEs <<
0S8 S-auoxwon
a0 zZ2zZz2zZ2zZ2zZ2zzZ2zzZZ
chkkEoI I I IILLLL
T O T~ MO+~ ANMT LW O N~
—TO O T AN ANANANANANANAN
[ I o T o T o I MY o Y o o Y o M n Y n Y 0
363534 33323130292827 2625
P120/ANI9 O=~—f37 24[«—+0
P41/TI07/TO07 O-=—-={38 : exposed die pad | 23|~—=0
P40/TOOLO O=—+{39 , I 22f=—>0
RESET O—={40 | I 21f+—=0O
P124/XT2/EXCLKS O——~|41 | | 20|~—=0
P123/XT1 O—={42 | RL78/G13 1 19f+—=0
P137/INTP0 O—|43 (Top View) I 18|=—=0O
P122/X2/EXCLK O——=44 | : 17}=—>O
P121/X1 O—|45 : , 16|=——=0O
REGC O———46 1< P
Vss O—— |47 I 140
Voo O— |48@ ~~ """ 7777 13[«—0
/123456 789101112
INDEX MARK —— ] l J ] J ] J ] ]
O0O000OOOOOOO
SZP8R3355887
20 O O
23 32855899
e LT82XXISUL
SO dL0CO
I W W= )
E o ¢ SN
za > T
sE= ~<5
S o QP
Owg R
tm\ =
ox I e
S5 =
ER z

P147/ANI18
P146

P10/SCKO00/SCLO0/(TI07)/(TO07)
P11/S100/RxDO/TOOLRxXD/SDA00/(TI06)/(TO06)
P12/SO00/TxDO/TOOLTXD/(TI05)/(TO05)
P13/TxD2/S020/(SDAAQ)/(TI04)/(TO04)
P14/RxD2/S120/SDA20/(SCLAO)/(TI03)/(TO03)
P15/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)
P16/TI01/TO01/INTP5/(RXDO)
P17/TI02/TO02/(TXDO)

P51/INTP2/SO11

P50/INTP1/S111/SDA11

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.

2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).

3. Itis recommended to connect an exposed die pad to Vss.
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RL78/G13

CHAPTER 1 OUTLINE

1.3.10 52-pin products

e 52-pin plastic LQFP (10 x 10 mm, 0.65 mm pitch)

@ f«——=0 P147/ANI18

Ll—0OP146

@ l«——~O P10/SCK00/SCLO0/(TI07)/(TO07)

@ [«———=0O P11/S100/RxDO/TOOLRXD/SDA00/(TI06)/(TO0E)
@ |~———~0O P12/S000/TxDO/TOOLTXD/(TI0S)/(TO05)

)

3 a

g5
T =FE
88X
EES ha
= =E 1
<ro§ [©]
S < S & n
E A A3 =
=z O o % p
= 0 O N
LTS2E_ -0
<8OBO - o
o< g a8 N
oagkE X QT
Ss2=33=E0
o 2N &8 5
SamEEg @
Q23353 EEE
xxOQQZZZ
ol O o
MO T 0 © N m O O
- - - 100 ®
[ I o IR o Y o SR o RO Y n NN n I
34 33 32 3130 2928 27

P27/ANI7 O 40 26 [=—O P70/KR0/SCK21/SCL21
P26/ANI6 O 41 25 [«—O P71/KR1/SI21/SDA21
P25/ANI5 O 42 24 f+—=0 P72/KR2/S021
P24/ANI4 O 43 23 [=—0O P73/KR3/S001
P23/ANI3 O 44 22 =—0O P74/KR4/INTP8/SI01/SDAO1
P22/ANI2 O 45 RL78/G13 21 =—O P75/KR5/INTP9/SCK01/SCLO1
P21/ANI1/AVrerm O 46 (Top View) 20 [«—O P76/KR6/INTP10/(RXD2)
P20/ANIO/AVRrerr O 47 19 [«—O P77/KR7/INTP11/(TXD2)
P130 O 48 18 [=—O P31/T103/TO03/INTP4/(PCLBUZ0)
P03/ANI16/RxD1 O=—»149 17 =—O P63
P02/ANI17/TxD1 O=—={50 16 [«—=O P62
P01/TO00 O 51 15 f«—O P61/SDAAO
POO/TIO0 O 52 O 14 =—0O P60/SCLAO
1 2 34 5 67 89 1011 12 13
© o NQOIF®N - O X - O 8 ]
LSk EgEgEs
Z EFEOWO & Z X o
£ s CXasSwre
NTESY 2K
moa =0 5 o
| E X N
£ & &
= o
o

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

1.3.11 64-pin products

e 64-pin plastic LQFP (12 x 12 mm, 0.65 mm pitch)
e 64-pin plastic LFQFP (10 x 10 mm, 0.5 mm pitch)

P27/ANI7

P26/ANI6

P25/ANI5

P24/ANI4

P23/ANI3

P22/ANI2
P21/ANI1/AVRerm
P20/ANIO/AVrerp

P130
P04/SCK10/SCL10
PO3/ANI16/SI10/RxD1/SDA10
P02/ANI17/SO10/TxD1
P01/TO00

P00/TI00
P141/PCLBUZ1/INTP7
P140/PCLBUZ0/INTP6

@
g8 &
es s
285
S22 =
ES8S8 o
_SPEE _g
EIESToqx -
0O0Z2I0X9
EFEOSEasESQ
T30 XXQxo X
5 x X9 Lynbts
ESg<SEDg¥ =
So8a025e89 =
SlELggzanl - @
d g S S 3 (_3' = E’ E\ - =
U)QQ:C\I)SCDOON ’:88%
© SEFEQOSIOCO0ZR - 228
S 258899594 EEfR
2 003022 ZzkEE
RoQ2Q2EILTOEES SS£Z£
SIS CIIR2EBIBIL B
[ o W o I W o Y o Y Y o Y o Y Y o A o MY MY o Y o MY a T
48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
49 32 [~—=O P30/INTP3/RTC1HZ/SCK11/SCL11
50 31 [~—=O PO5/TI05/TO05
51 30 [+~—=O P06/TI06/TO06
52 29 |=—=O P70/KR0/SCK21/SCL21
53 28 [=—=O P71/KR1/SI21/SDA21
54 27 [+—0O P72/KR2/S021
55 26 [+—0O P73/KR3/S001
56 (Ef_lc‘)m\//(i?\’vs) 25 [=——=O P74/KR4/INTP8/SI01/SDA01
57 P 24 [~——=0O P75/KR5/INTP9/SCK01/SCLO1
58 23 [=——=0O P76/KR6/INTP10/(RXD2)
59 22 =0 P77/KR7/INTP11/(TXD2)
60 21 [=—=O P31/TI03/TO03/INTP4/(PCLBUZO)
61 20 —O P63
62 19 [~—O P62
63 18 [0 P61/SDAAO
64 17 [=—0O P60/SCLAO
12345 67 8 910111213141516
ORI NQIEFN - OX -0 8 3 3 3
Siggg@skEgEg=£=22
< EEOWOgZXapgxp W W
S S N E£ix X o = w =
& (=l =Rpe] w-5a
= < Q22X
o 'g E o E O
iy 3 2
N a
a

Cautions 1. Make EVsso pin the same potential as Vss pin.
2. Make Vb pin the potential that is higher than EVooo pin.
3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 u4F).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. When using the microcontroller for an application where the noise generated inside the microcontroller

must be reduced, it is recommended to supply separate powers to the Voo and EVbpo pins and connect

the Vss and EVsso pins to separate ground lines.

3. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

e 64-pin plastic VFBGA (4 x 4 mm, 0.4 mm pitch)

Top View Bottom View
COOoooOC0 8 00000000
¢ : 7 00000000
. RL78/G1& i 6 O000O0O00O0
OO '(Tc')p \{7£év'&1) OO 5 O00O0OO0OO0O0O0
OO O IS o0 4 O0O0OO0O000O0
3 00000000
2 O000O0O00O0
1 00000000,
A B CDETFGH HGFEDTGCTBA
Index mark
Pin No. Name Pin No. Name Pin No. Name Pin No. Name
A1 PO5/TI05/TO05 C1 P51/INTP2/SO11 E1 P13/TxD2/S0O20/ G1 P146
(SDAAOD)/(TI04)/(TO04)
A2 P30/INTP3/RTC1HZ |C2 P71/KR1/S121/SDA21 |E2 P14/RxD2/SI120/SDA20 |G2 P25/ANI5
/SCK11/SCL11 /(SCLAO)/(TI03)/(TO03)
A3 P70/KR0/SCK21 C3 P74/KR4/INTP8/SI01  |E3 P15/SCK20/SCL20/ G3 P24/ANI4
/SCL21 /SDAO1 (T102)/(TO02)
A4 P75/KR5/INTP9 C4 P52/(INTP10) E4 P16/TI01/TO01/INTP5 (G4 P22/ANI2
/SCK01/SCLO1 /(S100)/(RxDO)
A5 P77/KR7/INTP11/ C5 P53/(INTP11) E5 PO3/ANI16/SI10/RxD1 (G5 P130
(TxD2) /SDA10
A6 P61/SDAAO Ccé6 P63 E6 P41/T107/TO07 G6 P02/ANI17/SO10/TxD1
A7 P60/SCLAO Cc7 Vss E7 RESET G7 POO/TI00
A8 EVooo Cc8 P121/X1 E8 P137/INTPO G8 P124/XT2/EXCLKS
B1 P50/INTP1/SI11 D1 P55/(PCLBUZ1)/ F1 P10/SCK00/SCL00/ H1 P147/ANI18
/SDA11 (SCKO00) (T107)/(TO07)
B2 P72/KR2/S0O21 D2 PO06/T106/TO06 F2 P11/S100/RxD0 H2 P27/ANI7
/TOOLRxD/SDA00/
(T106)/(TO06)
B3 P73/KR3/SO01 D3 P17/T102/TO02/ F3 P12/S0O00/TxD0 H3 P26/ANI6
(SO00)/(TxDO) [TOOLTXD/(INTP5)/
(TI05)/(TOO5)
B4 P76/KR6/INTP10/ D4 P54 F4 P21/ANI1/AVRerm H4 P23/ANI3
(RxD2)
B5 P31/T103/TO03 D5 P42/T104/TO04 F5 P04/SCK10/SCL10 H5 P20/ANIO/AVrerp
/INTP4/(PCLBUZ0)
B6 P62 D6 P40/TOOLO F6 P43 H6 P141/PCLBUZ1/INTP7
B7 Vop D7 REGC F7 P01/TO00 H7 P140/PCLBUZO/INTP6
B8 EVsso D8 P122/X2/EXCLK F8 P123/XT1 H8 P120/ANI19
Cautions 1. Make EVsso pin the same potential as Vss pin.
2. Make Vb pin the potential that is higher than EVooo pin.
3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
Remarks 1. For pin identification, see 1.4 Pin Identification.

2. When using the microcontroller for an application where the noise generated inside the microcontroller

must be reduced, it is recommended to supply separate powers to the Voo and EVbpo pins and connect

the Vss and EVsso pins to separate ground lines.

3. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

1.3.12 80-pin products

e 80-pin plastic LQFP (14 x 14 mm, 0.65 mm pitch)
e 80-pin plastic LFQFP (12 x 12 mm, 0.5 mm pitch)

P152/ANI10

P151/ANI9

P150/ANI8

P27/ANI7

P26/ANI6

P25/ANI5

P24/AN14

P23/ANI3

P22/ANI2
P21/ANI1/AVrerm
P20/ANIO/AVRerp

P130
P04/SCK10/SCL10
P03/ANI16/S110/RxD1/SDA10
P02/ANI17/SO10/TxD1
P01/TO00

P00/TI00
P144/SO30/TxD3
P143/SI130/RxD3/SDA30
P142/SCK30/SCL30

Cautions 1.

& |=——0O P11/S100/RxDO/TOOLRXD/SDA00/(TI06)/(TO06)
& |=——0O P12/S000/TxDO/TOOLTXD/(INTP5)/(TI05)/(TO05)

|+~ P30/INTP3/RTC1HZ/SCK11/SCL11
|« =0 POS5/TIO5/TO05

|« ~O POB/TIOB/TO06

l« O P70/KRO/SCK21/SCL21

|« =0 P71/KR1/SI21/SDA21

|« -0 P72/KR2/S021

I« O P73/KR3

|« =0 P74/KR4/INTP8

|« O P75/KR5/INTP9

«~O P76/KR6/INTP10/(RXD2)
.« O P77/KR7/INTP11/(TXD2)

e -0 PB7/TIN3/TO13

le O PBB/TI2TO12

le— =0 PB5/TIN1/TO11

0 P64/TI10/TO10

L« O P31/TI03/TO03/INTP4/(PCLBUZ0)
|« =0 P63/SDAAT

|« -0 P62/SCLA1

|l O P61/SDAAD

l« =0 PBO/SCLAO
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S £p8zals - Q
—_ S30-a-0® =T
-5 Q d8pooNpE O
~o® Aao p0s3002=9 28
Sz EES SNSEEfH L - q-
zzz zzX 00XsSsYS0XsREE
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O~ ~1 66 35
O=~—67 34
O=—68 33
O=—169 32
O=-——+{70 RL78/G13 31
O=—71 (Top View) 30
O=—72 29
o 73 28
O 74 27
O 75 26
O 76 25
@ 77 24
O 78 23
O 79 22
@ soO 21
123456 7 8 91011121314151617181920
iiiioooooiiiiiiiiiii
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Make EVsso pin the same potential as Vss pin.

2. Make Voo pin the potential that is higher than EVboo pin.
3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 4F).

Remarks 1.

For pin identification, see 1.4 Pin Identification.

2. When using the microcontroller for an application where the noise generated inside the microcontroller
must be reduced, it is recommended to supply separate powers to the Voo and EVbpo pins and connect
the Vss and EVsso pins to separate ground lines.

3. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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1.3.13 100-pin products

100-pin plastic LQFP (14 x 14 mm, 0.5 mm pitch)

P156/ANI14 O=—=
P155/ANI13 O=—»
P154/ANI12 O=—
P153/ANI11 O=—
P152/ANI10 O~—

P151/ANI9 O~—=

P150/ANI8 O~—=

o
g8 o
[}
O E
ES S
28
SE 3w
ExX02e g
SOEE _9 =
Kol XXQ =
SIETSST 0
OOZ2<0O0X9o %)
EQSEgESD =
0258528 = T
5E%25825 8 g
E2o<aE®S8 X 2]
s0pa<s2g O N
Is¥e) R aR=1= D= T
SEETpNZ® =m =
JEss5Qa0sx =d= T 0
~= 0O0S8ANSO0=d 0™ -
st vooxXoYpoeo N p < < =
S ¥X NS00 sg=o2=0 o L~
QXaaoa SEgERPS [ 7] ® &
ScEEE SSoQagkEEadafn?l2- -2 9a
ZZzzz X82a00XSSEEDXZR=T EE
SISSS 9020xx022zz70200C- S Z
SEero-QQRRELAEESSSD0OQ0 5= <
OFTITrr— OO~ AN OFTOONNOULTOAN—O 20N
Frrrrrrrrrrrrrr OO0 WLO SO0
nnnoaoononooooonoonaadadadadddlaa
757473727170 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51

50
49
48
47
46
45
44

l+—=0O P86/(INTPS8)

l+—=0O P85/(INTP7)

l—~0O P84/(INTP6)

l~—~0 P83

L0 P82/(SO10)/(TXD1)

l+—=0 P81/(SI10)/(RXD1)/(SDA10)
l~—=0O P80/(SCK10)/(SCL10)

P27/ANI7 O=—~{ 83 43 0O EVsst
P26/ANI6 O=—={ 84 42 [«~—=O P05
P25/ANI5 O=—={ 85 41 |«—O P06
P24/ANI4 O=—=] 86 40 [+~—=0O P70/KR0/SCK21/SCL21
P23/ANI3 O=—={ 87 39 f«~—O P71/KR1/SI21/SDA21
P22/ANI2 O=—~{ 88 RL78/G13 38 f«—O P72/KR2/S021
P21/ANI1/AVRerm O~—| 89 (Top View) 37 [«—=O P73/KR3
P20/ANIO/AVrerp O=—{ 90 36 [«—O P74/KR4/INTP8
P130 O=—] 91 35 [«—O P75/KR5/INTP9
P102/TI06/TO06 O=~—=| 92 34 [«=—O P76/KR6/INTP10/(RXD2)
P04/SCK10/SCL10 O=—={ 93 33 f«—O P77/KR7/INTP11/(TXD2)
PO3/ANI16/SI10/RxD1/SDA10 O=—={ 94 32 f«—O P67/TI13/TO13
P0O2/ANI17/SO10/TxD1 O=—={ 95 31 [«—0 P66/TI12/TO12
P01/TO00 O=—~ 96 30 |«—=O P65/TI11/TO11
POO/TIO0 O=—=] 97 29 [=—=O P64/TI10/TO10
P145/T107/TO07 O=~—| 98 28 [=—=O P31/TI03/TO03/INTP4/(PCLBUZ0)
P144/S030/TxD3 O=—={ 99 O 27 |=—=O P63/SDAA1
P143/S130/RxD3/SDA30 O~—+ 100 26 [=—=O P62/SCLA1
1 2 3456 7 8 910111213141516171819202122232425
sonpiiaaany LLITETTTDIT
ONOOAWVr I -OFN-~OX -0 9%3882CQ
GEESES8235doeskEgzEg>i=£3%
BEEIZE2GZFE OMogZ e W L@Pa
SRORE8%::3 STurbge S 2
Lo2FoaE®2QE §F atgrx e
o L 339 x q
s & f3* 3 =&
<~ == = < ~—
S &
oo o

Cautions 1.
2.
3.
Remarks 1.
2.

Make EVsso, EVss1 pins the same potential as Vss pin.
Make Vop pin the potential that is higher than EVbbo, EVbb1 pins (EVppo = EVpb1).
Connect the REGC pin to Vss via a capacitor (0.47 to 1 u4F).
For pin identification, see 1.4 Pin Identification.
When using the microcontroller for an application where the noise generated inside the microcontroller

must be reduced, it is recommended to supply separate powers to the Vop, EVbbo and EVopb1 pins and
connect the Vss, EVssoand EVss1 pins to separate ground lines.

. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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100-pin plastic LQFP (14 x 20 mm, 0.65 mm pitch)

P120/ANI19 O=—
P47/INTP2 O=—
P46/INTP1/TI05/TO05 O
P45/S001 O
P44/S101/SDA01 O
P43/SCK01/SCLO1 O=—
P42/T104/TO04 O
P41 O

P40/TOOLO O=—~
RESET O——~
P124/XT2/EXCLKS O——
P123/XT1 O—]
P137/INTPO O—
P122/X2/EXCLK O—=
P121/X1 O—

RL78/G13
(Top View)

o
<
o 7
o~ @ - =
&&oé 99
22390, EEQ
SToegn 2329 &t i
NN@ng 0508 gy
SO 3 &k oL > >
noasIick Seok =zx QranIgQe
11X OO o6 33 e
oo0R0gogorCIxo SCY2XILOEZZZZZZZZ2Z
CLOVOEL2O0ZZ0E ZZ2Z2Z2Z2ZZ2ZLIIIIIIIZ
ScdosBEELIL0goLIILILIIIS=TnIndOR
TIEITITTIT IO ANDTONO-TANNDTLOLONLLLLLLLLLLLOT
rrrrrr Soo0orrdAANANANNNTr -~~~
LN Y N v W - Y Y W W W W W W Y W W W W W W
80797877 76 75 7473 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51
5
4

~——~0 P146/(INTP4)
~——O P111/(INTP11)

~——~0O P110/(INTP10)

~—~0 P101

~——~0O P10/SCKO00/SCLO0/(TI07)/(TO07)

«——~0O P11/SI00/RxD0/TOOLRXD/SDACO/(TIOB)/(TO06)
«——=0O P12/S000/TxDO/TOOLTXD/(INTP5)/(TI05)/(TO05)
~——~0O P13/TxD2/S020/(SDAAO)/(TI04)/(TO04)

«——~O P14/RxD2/S120/SDA20/(SCLAO)/(TI03)/(TO03)
«——~O P15/SCK20/SCL20/(TI02)/(TO02)

«——~O P16/TI01/TO01/INTP5/(SI00)/(RXDO)

«———~O P17/TI02/T002/(SO00)/(TXDO)

«——~O P57/(INTP3)

[~——~O P56/(INTP1)

~——~0 P55/(PCLBUZ1)/(SCK00)

~——~0 P54/SCK31/SCL31

l~——~0 P53/S131/SDA31

[~——~0 P52/5031

[~——0 P51/5011

~——0 P50/SI11/SDA11

REGC O—196 35
Vss O——97 34
EVsso O——98 33
Voo O—99 O 32
EVooo O——1100 31
123 4567 8 91011121314 1516171819 20 21 2223 24 25 26 27 28 29 30
OOOOOOOOLiiililooooiliiiliiiii
COr-SOoOrAMgRPONr—rr-rOL ;56 e &

I <<= NNpa rFANANNOO 8922 w0~ 3
Jx3xNoo000QQEEY gL dE TS QaEaan s

QOO EEEEEFZZ250283 Wwogg zzzzpuw

QLD ITSrddoFIhral? Do S=S=S=X

8o S B0EEEEr2CEENY X5 3Igesc
POPPLEEEET F Yy X3¢ Sof dBBBL
Lllsyponitass QOGS Qo0 Goaaoag

SooowoEbEEBYE KZ N
CnaaoacZ22Zify ax? ogl 1Y
E S<£oa TS T3 N
z I~ ¢ X T O =d

= T =© I

= To - X Soa =

® S~ ~ < 8= 5

] N3 o R N7 =

£ o o = g

o) @ o

S a &

£ z

by 3

®

& a

Cautions 1.
2.
3.

Remarks 1.
2.

For pin identification, see 1.4 Pin Identification.

Make EVsso, EVss1 pins the same potential as Vss pin.
Make Voo pin the potential that is higher than EVbbo, EVob1 pins (EVpboo = EVbb1).
Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

When using the microcontroller for an application where the noise generated inside the microcontroller

must be reduced, it is recommended to supply separate powers to the Vbp, EVbbo and EVop1 pins and

connect the Vss, EVssoand EVss1 pins to separate ground lines.

. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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1.3.14 128-pin products

128-pin plastic LFQFP (14 x 20 mm, 0.5 mm pitch)

s 2
SO0 w
es 8
s8s&
gegx
£S88
SOEE
SSESS
0a0Ze<
EOSEDS
=589
SxXoly =
E2S S
23328855 &
So8adkesg o N
h= SOE238ES 25 I
- soyNZ = =
-3 _lgooa_l\:/ =dg 5
=8 382388858 __N@Z =
o ® < 10 © Q= BEI:CDWBOOG’:D?% [
S = [ -Q= cliodagEEdcafn? - oa
zzZ zzz — T X X982 XSsNEEQXLR® EE
< I<<< [o =i} 0O20xx029z2zz27020 gz
SR Robsrtoaul00 QARELAEESSS0QQ =<
O rrmrOrr™r v+ r NOUOUTOANTOO~TANODTOLONMNOWLTON—-TOOIN
bulalb ol ulh ol ol ol ol ol ol DO T T T T OWLWLWLWLW0LWwLWwoM o
oo [ W o Wy o Sy o Wy My Wy o W o MY My o W o Wy My I o W o My I Y o Y o W I W o WY M Y o W WY My o N o W o 9
MMETTTTTTOOOOOOT T Ol Ol {
702 101 100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 65 84 83 82 81 80 /9 /8 77 76 75 74 73 72 71 70 69 68 67 66 65
P156/ANI14 O=———={103 64 O
P155/ANI13 O=—={104 63 O
P154/ANI12 O=——={105 62 O
P153/ANI11 O=—-106 61 O
P152/ANI10 O=—107 60 )
P151/ANI9 O=——=108 59 [~—0
P150/ANI8 O=—=109 58 [«—=O
P27/ANI7 O=——=110 57 O
P26/ANI6 O~—>{111 56 0]
P25/ANI5 O+——={112 55 0]
P24/ANI4 O=—>113 54 ]
P23/ANI3 O~——={114 53 ]
P22/ANI2 O=—={115 RL78/G13 52 o)
P21/ANI1/AVrerm O+—=116 (Top View) 51 O
P20/ANI0/AVrerp O=—=117 50 O
P130 O=—|118 49 O
P102/T106/TO06 O=~—>={119 48 O
P07 O+—120 47 O
P04/SCK10/SCL10 O=—{121 46 O
P03/ANI16/S110/RxD1/SDA10 O=~—122 45 O
PO2/ANI17/SO10/TXD1 O~—] 123 44 o
P01/TO00 O~——{124 43 [+~—0
POO/TI00 O=—]125 42 [~—0
P145/TI07/TO07 O] 126 4 o
P144/SO30/TxD3 O~—] 127 O 40 —0
P143/SI30/RXD3/SDA30 O=——] 128 39 [0
123 4567 891011121314 15 1617181920 21222324 252627282930 31323334 35363738
R R R L L b D N I =t PR AR LT
AEEZZzz00Q0000FE00XIA0ADdrrrlmIxXEQSE®>>53%
gzz EEEEZEQOQE O%22WOsZXA LU wog
aEsI<<L 55525802 £ o« %)
SsTo8583 TeeIR8LEE3 § CXSRYL R
GRNFREE  EEEEJELBBE F gtgg g%
Coma SBHI® = LJa & £ oog oo
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gog eeoe z agQ@ & &
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P86/(INTP8)

P85/(INTP7)

P84/(INTP6)

P83

P82/(SO10)/(TXD1)
P81/(SI10)/(RXD1)/(SDA10)
P80/(SCK10)/(SCL10)
EVoo1

EVssi

P05

P06
P70/KR0/SCK21/SCL21
P71/KR1/SI21/SDA21
P72/KR2/S021

P73/KR3
P74/KR4/INTP8
P75/KR5/INTP9
P76/KR6/INTP10/(RXD2)
P77/KR7/INTP11/(TXD2)
P67/TI13/TO13
P66/TI12/TO12
P65/TI111/TO11
P64/T110/TO10
P31/T103/TO03/INTP4/(PCLBUZ0)
P63/SDAA1

P62/SCLA1

Cautions 1. Make EVsso, EVss1 pins the same potential as Vss pin.
2. Make Vop pin the potential that is higher than EVobo, EVob1 pins (EVboo = EVbp1).
3. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.

2. When using the microcontroller for an application where the noise generated inside the microcontroller
must be reduced, it is recommended to supply separate powers to the Vbp, EVbbo and EVop1 pins and
connect the Vss, EVssoand EVss1 pins to separate ground lines.

3. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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1.4 Pin Identification

ANIO to ANI14,
ANI16 to ANI26:
AVREFM:

AVREFP:

EVbpo, EVbD1:
EVsso, EVsst:
EXCLK:
EXCLKS:

INTPO to INTP11:

Analog input

A/D converter reference
potential (- side) input
A/D converter reference
potential (+ side) input
Power supply for port
Ground for port

External clock input (Main

system clock)
External clock input
(Subsystem clock)
Interrupt request from
peripheral

REGC:
RESET:
RTC1HZ:

RxDO0 to RxD3:

SCKO00, SCKo1, SCK10,
SCK11, SCK20, SCK21,

SCLAO, SCLAT:

SCLAO, SCLA1, SCLO0,

SCLo01, SCL10, SCL11,
SCL20,SCL21, SCL30,
SCL31:

SDAAOQ, SDAA1, SDAO0O,

SDA01,SDA10, SDA11,

Regulator capacitance

Reset

Real-time clock correction clock
(1 Hz) output

Receive data

Serial clock input/output

Serial clock output

KRO to KR7: Key return SDA20,SDA21, SDA3O0,

P00 to PO7: Port 0 SDAS31: Serial data input/output

P10 to P17: Port 1 SI00, SlI01, SI10, SI11,

P20 to P27: Port 2 SI20, SI21, SI30, SI31:  Serial data input

P30 to P37: Port 3 S0O00, SO01, SO10,

P40 to P47: Port 4 SO11, SO20, SO21,

P50 to P57: Port 5 S030, SO31: Serial data output

P60 to P67: Port 6 TIOO to TIO7,

P70 to P77: Port 7 TIHOto TI17: Timer input

P80 to P87: Port 8 TOO00 to TOO07,

P90 to P97: Port 9 TO10 to TO17: Timer output

P100 to P106: Port 10 TOOLO: Data input/output for tool

P110 to P117: Port 11 TOOLRxD, TOOLTxD: Data input/output for external device

P120 to P127: Port 12 TxDO0 to TxD3: Transmit data

P130, P137: Port 13 Vob: Power supply

P140 to P147: Port 14 Vss: Ground

P150 to P156: Port 15 X1, X2: Crystal oscillator (main system clock)

PCLBUZ0, PCLBUZ1: Programmable clock XT1, XT2: Crystal oscillator (subsystem clock)
output/buzzer output
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1.5 Block D

iagram

1.5.1 20-pin products

TIMER ARRAY
PORT 0 P00, P01
s | _porro_ [zDrero
TI00/POO
TO00/PO1 cho - PORT 1 "5 >P10to P12, P16, P17
TIO1/TO01/P16 ~—}= cht <:>
PORT 2 K3 >P20 to P22
TI02/TO02/P17 ~—{~| ch2
ch3
ch5
ché
ch7
RL78 CODE FLASH MEMORY ANIO/P20 to
WNDoW opy ANI2/P22
cone [ Jownrusmmenon] | |<5f o comerer (CxhrEeL e
@ AVrerp/P20
AVRern/P21
LOW-SPEED 12-BIT INTERVAL rerl
ON-CHIP —— TIMER
OSCILLATOR POWER ON RESET/ PORILVD
VOLTAGE CONTROL
REAL-TIME DETECTOR
CLOCK
RAM
SERIAL ARRAY RESET CONTROL
UNITO (4ch)
RXDO/P11 —— [ {_>| ON-CHIP DEBUG TOOLO/P40
TXDO/P12 ~—] UARTO
Voo Vss TOOLRXD/P11, pp—
TOOLTXD/P12 __
RxD1/P01 —— AR CONTROL RESET
TXD1/P00 ~—
) HIGH-SPEED X1/P121
ON-CHIP
SCKO0/P10 MULTIPLIER& CRC OSCILLATOR X2/EXCLKIP122
SI00/P11 Csloo <:> DIVIDER,
SO00/P12 MULITIPLY-
ACCUMULATOR VOLTAGE REGGC
SCK11/P30 REGULATOR
Si1/P17 csi DIRECT MEMORY
SO11/P16 K| AGCESS CONTROL INTPO/P137
SCLOO/P10 ~—] INTERRUPT
I P
SDA0O/P11 ~— - BCD < "ControL INTP3/P30
ADJUSTMENT
SCL11/P30 ~—] o INTP5/P16
SDAT1/PA7 ~—
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1.5.2 24-pin products

TIMER ARRAY
UNIT (8ch)
00001 a0
TI01/TO01/P16 =~—= ch1
TIO2/TO02/P17 =~—1= ch2
TIO3/TO03/P31 ~—~ ch3

ch4

“” P00, PO1
<:>P10to P12, P16, P17
<:>P20 to P22
<:>P30, P31

ch5
ch6 ()| PorRTe K2 >Peo, P61
o K> PorT12 K2 IP121,P122
<:> PORT 13 ~—— P137
WINDOW
WATCHDOG
TIMER (| PORT14  |~—=P147
RL78 <~ CODE FLASH MEMORY
LOW-SPEED 12-BIT INTERVAL CPU ANI0/P20 to
DSciLLATOR TIMER - CORE N"—"1 DATA FLASH MEMORY ANI2/P22
— ANI16/P01, ANI7/POO,
@ ()| AID CONVERTER ANI18/P147
REAL-TIME AVrers/P20
CLOCK “ @ AVrerm/P21
POWER ON RESET/
VOLTAGE POR/LVD
SERIAL ARRAY DETECTOR CONTROL
UNITO (4ch) RAM
moomrs - 1w |
UARTO
TxDO/P12 RESET CONTROL
RxD1/P01 —— [
ART1
Soeon - || ue ]
Voo Vss TOOLRXD/P11, (| on-cHiP DEBUG TOOLO/P40
SCKoO/P10 TOOLTXD/P12
SI00/P11 csioo
Sooo/P12 - SYSTEM
SCK11/P30 CONTROL  [~———RESET
SI1/P50 csi1 (] sERiAL L~ SDAAO/PG1 T X1P121
SO11/P17 INTERFACE [ICAO SCLAO/P60 ON.CHIP
OSCILLATOR X2/EXCLK/P122
SCLOO/P10 ~—] -
SDACOPTT BUZZER OUTPUT
SCL11/P30 k K- --mm - - PCLBUZO/P31 VOLTAGE
Ic11 REGC
SDA11/P50 ~—| CLOGK OUTPUT REGULATOR
CONTROL
DIRECT MEMORY
ACCESS CONTROL [ MULTPLIERS . INTPOP137
: : MULITIPL’Y- <:> INTERRUPT ~—— INTP1/P50
BCD ACCUMULATOR CONTROL
INTP3/P30,
ADJUSTMENT INTPaPaT
INTP5/P16
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1.5.3 25-pin products

TIMER ARRAY
UNIT (8ch)
e
TIO1/TO01/P16 =—f= ch1
TI02/TO02/P17 =~ ch2
TIO3/TO03/P31 ~—= ch3

ch4

<:> P00, PO1
<:>P10to P12, P16, P17
<:> P20 to P22
<:> P30, P31

ch5
ch6 D] ports K 22>Peo, Pet
eh (| PorT12  K'ZP121, P12
(>  PORT13 P130
WINDOW P137
—| watcrpos  [{
TIMER | PORT14  |~—=P147
RL78 <~ cope FLASH MEMORY
LOW-SPEED 12-BIT INTERVAL CPU . ANIO/P20 to
osoc'TL(EEIT%R TIMER @ CORE |~ ] DATAFLASH MEMORY ANI2/P22
— ANI16/P01, ANI17/P00,
@ K| AID CONVERTER ANI18/P147
REAL-TIME AVrerelP20
S BTl 5
POWER ON RESET/
POR/LVD
SERIAL ARRAY VOLTAGE CONTROL
DETECTOR
UNITO (4ch) RAM
RxDO/P11 —— ‘
TXDO/P12 ~—] UARTO
RESET CONTROL
osvid I |
UART1
TXD1/P00 ~—
SCKOO/P10 Voo Vss %8‘[?5/511 ; { )| ON-CHIP DEBUG TOOLO/P40
SI00/P11 Csloo X
S000/P12 -
SYSTEM
SCK11/P30 CONTROL  [~——RESET
11/P csit
8211//P1570 K| SERIAL SDAADIPGT HIGH-SPEED X1/P121
INTERFACE IICAO SCLAO/P60 ON-CHIP oLk
SCLO0/P10~— o0 OSCILLATOR| X2/EXCLKIP122
SDAQO/P11 ~—
BUZZER OUTPUT
Sowmso L]
lc11 KD--------- PCLBUZO/P31 VOLTAGE REGC
SDATIIPSO CLOCK OUTPUT REGULATOR
CONTROL
DIRECT MEMORY
ACCESS CONTROL /\::> MULTIPLIER& CRG [~— INTPO/P137
<:> P INTP1/P50
MULITIPLY- INTERRUPT
DI T - ACCUMULATOR < "ConTroL INTP3/P30
INTP4/P31
-~ INTP5/P16
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1.5.4 30-pin products

TIMER ARRAY
PORT 0 P00, PO1
oo [z
TIOO/PO0 ——=| ho

TO00/PO1 =~—

TI01/TO01/P16 ~—1=|

cht

TI02/TO02/P17 ch2
(TI02/TO02/P15) )| PorTz K2 >P3o,pat
TI03/TO03/P31 || ch3 Y
(TI03/TO03/P14)

(TI04/TO04/P13) ~—~

I

ch

P40

(TI05/TO05/P12) =—{= ch5
(TI06/TO0B/P11) =—1= ch6 <> PorTS 2> P60, P61
(TI07/TO07/P10) =—+] -~ p120
ch7
RxD2/P14 == (—|  PORT12 K2 P121, P12
WINDOW (>  PORT13 ~—— p137
WATCHDOG
TIMER

LOW-SPEED 12-BIT INTERVAL
ON-CHIP " TIMER
OSCILLATOR

<) PorT14 ~—— P147

REAL-TIME ANIO/P20 to
CLOCK K—] ANI3/P23
CODE FLASH MEMORY
RL78 | ANI16/P01, ANI17/P00,
CcPU K| AID CONVERTER ANI18/P147, ANI9/P120
SERIAL ARRAY core K— '
UNITO (4ch) |~ DATAFLASH MEMORY AVRrere/P20
— AVRrerm/P21
RxDO/P11(RXDO/P16) ——| _ @
TXDO/P12(TXDO/P17) ~—| UARTO
POWER ON RESET/
RxD1/POT ——~] DA @ VOLTAGE ggmLRVODL
TXD1/P00 ~—| DETECTOR
SCKOO0/P10 RAM
SI00/P11 Csloo RESET CONTROL
SO00/P12
SCK11/P30 I
SI11/P50 csin Voo  Vss TOOLRXD/P11, {=>| ON-CHIP DEBUG |<——=TOOLO/P40
SO11/P51 TOOLTXD/P12
SCLOO0/P10 ~— 11C00 [+——= SDAAO/P61(SDAAO/P13)
SDA0O/P11 ~—] (| SERIAL SYSTEM -
INTERFACE IICAO SCLAOIPGO(SCLAOP14) CONTROL RESET
SCL11/P30 ~— IIc1 HIGH-SPEED| [—X1/P121
SDAT1/P50 =— BUZZER OUTPUT osoc’\lll-_EEIT%R X2/EXCLK/P122
e IS PCLBUZO/P31,
PCLBUZ1/P1
CLOCK OUTPUT CLBUZ1/P15
CONTROL
SERIAL ARRAY VOLTAGE REGC
UNIT1 (2ch) REGULATOR
RxD2/P14 UART2 M%II\I:;EIrER& CRC
TXD2/P13 e K oLty RxD2/P14
[unse | ACCUMULATOR INTPO/P137
INTP1/P50
SCK20/P15 '
cs120 DIRECT MEMORY (| INTERRUPT INTP2/P51
82228//:11 ; < Access ConTRoL CONTROL INTP3/P30,
INTP4/P31
. ~ INTP5/P1
SCL20/P15 o2 scb 5/P16
SDA20/P14 ~— = ADJUSTMENT

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

1.5.5 32-pin products

TIMER ARRAY
UNIT (8ch)
TI0O/POO —— =
TO00/PO1 ~— cho
TI01/TO01/P16 ~—1=] cht
TI027T002/P17 | | o
(TI02/TO02/P15)
TI03T003/P31 __ | | s
(TI03/TO03/P14)

(TI05/TO05/P12) ~— chb

(TI06/TO06/P11) =— ché

(TI07/TO07/P10) =

RxD2/P14 — ch?

WINDOW
WATCHDOG
TIMER
LOW-SPEED
ON-CHIP 12»BI'§_||'uEIéRVAL
OSCILLATOR

N
<

REAL-TIME
CLOCK <:>

SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxDO/P16) — UARTO
TXDO/P12(TXDO/P17) ~—]
RxD1/P01T —
TXD1/P00 ~— UART!
SCKO00/P10
SI00/P11 Csloo
S000/P12
SCK11/P30
SI11/P50 csi
SO11/P51
SCLOO/P10 ~—

11C00
SDAOO/P11 =—

SCL11/P30 =—

lIc11
SDA11/P50 ~—

RL78
CPU
CORE

CODE FLASH MEMORY

DATA FLASH MEMORY

Voo

|

TOOLRxD/P11,
TOOLTxD/P12

Vss

-

SERIAL
INTERFACE IICAO

SDAA0/P61(SDAA0/P13)

[~— SCLAO/P60(SCLA0/P14)

SERIAL ARRAY
UNIT1 (2ch)
RxD2/P14
TxD2/P13 UART2
LINSEL
SCK20/P15
SI20/P14 CSI20
S020/P13
SCL20/P15~— 1c20
SDA20/P14 ~—

BUZZER OUTPUT

K=

_________ PCLBUZOP31,
CLOCK OUTPUT PCLBUZI1/P1S
CONTROL

MULTIPLIERE,
DIVIDER, CRC
MULITIPLY-
ACCUMULATOR

K=

DIRECT MEMORY
ACCESS CONTROL

-

BCD
ADJUSTMENT

<:> P00, PO1
“ﬂ P10 to P17
on to P23
P30, P31
o ]
Pso, P51
<:> P60 to P62

<:> PORT 12 PR
2 1P121, P122

K= PorT1s ~—— P137

(> PORT14 -~ P147

ANIO/P20 to
ANI3/P23
ANI16/P01, ANI17/POO,
K| A/D CONVERTER ANI18/P147, ANI19/P120
AVrere/P20
AVrerm/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{_>| ON-CHIP DEBUG TOOLO/P40
SYSTEM
CONTROL RESET
HIGH-SPEED X1/P121
ON-CHIP
A X2/EXCLK/P122
VOLTAGE
REGULATOR REGC
RxD2/P14
INTPO/P137
INTP1/P50,
(=] INTERRUPT INTP2/P51
CONTROL INTP3/P30,
INTP4/P31
< INTP5/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

1.5.6 36-pin products

TIMER ARRAY
UNIT (8ch)
TI00/PO0 — =
TO00/POT ~—| cno
TI01/TO01/P16 ~—1=] cht
TI02/T002/P17 | | -
(TI02/TO02/P15)
TI03/TO03/P31 -
(TI03/TO03/P14)
(TI04/TO04/P13) ~—{~] chd
(TI05/TO05/P12) ~—{~] ch5
(TIOBITO06/P11) =—t= ché
(TI07/TO07/P10) ~—1+] =
RxD2/P14 —
WINDOW
WATCHDOG
TIMER
LOW-SPEED
SPEE 12-B|TT II'\I;IIEI;RVAL
OSCILLATOR
K— copE FLASH MEMORY
REAL-TIME RL78 |
CcLOCK cPU -
CORE K pura FLASH MEMORY
—
—
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxDO/P16) —|
TXDO/P12(TXDO/P17) ‘*:I UARTO
RxD1/P01 —— @
TXD1/P00 ~—] UARTI
SCKOO/P10
S100/P11 Csi00 RAM
S000/P12 -
SCK11/P30
SH1/P50 csit
SO11/P51 [
SCLOO/P10 ~—] 1c00 Voo Vss TOOLRxD/P11,
SDA0O/P11 TOOLTXD/P12
SCL11/P30~— o
SDA11/PS0 +——~ SDAAO/P61(SDAAO/P13)

lIc21

SERIAL ARRAY
UNIT1 (2ch)
RxD2/P14
TxD2/P13 UART2
LINSEL
SCK20/P15
SI20/P14 CSI20
S020/P13
SCK21/P70
SI21/PT71 csi21
S021/P72
SCL20/P15~— -
SDA20/P14 ~]
eeirient N TR

SDA21/P71 =—]

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

=

SERIAL
INTERFACE IICAO

[ SCLAO0/P60(SCLA0/P14)

BUZZER OUTPUT

=

_________ PCLBUZO/P31,
CLOCK OUTPUT PCLBUZ1/P15
CONTROL

MULTIPLIERS
DIVIDER, CRC
MULITIPLY-
ACCUMULATOR

-

DIRECT MEMORY
ACCESS CONTROL

K

BCD
ADJUSTMENT

-

A/D CONVERTER

<:> P00, P01
“ﬂ P10 to P17
on to P25
P30, P31
oo Jom
P50, P51
<:> P60 to P62
<:> P70 to P72
~—=P120
<:>P121, P122
e o
e —

ANIO/P20 to
ANI5/P25

K 2] ANIM8/P147, ANI19/P120

AVrerr/P20
AVrern/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{—>| ON-CHIP DEBUG TOOLO/P40
SYSTEM
CONTROL —
RESET
HIGH-SPEED X1/P121
ON-CHIP X2/EXCLK/P122
OSCILLATOR|
VOLTAGE
REGULATOR REGC
RxD2/P14
INTPO/P137
INTP1/P50,
INTERRUPT INTP2/P51
CONTROL INTP3/P30,
INTP4/P31

l~—— INTP5/P16

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

1.5.7 40-pin products

TIOO/PO0 ——=
TOO00/PO1 ~—

TIO1/TO01/P16 ~—f=

TI02/TO02/P17
(TI02/TO02/P15)

TIO3/TO03/P31
(TI03/TO03/P14)

]

-~

(TI04/TO04/P13) ==

(TIO5/TO05/P12) =~

(TI06/TO06/P11) ~—1~

(TI07/TO07/P10) =~
RxD2/P14 ——

TIMER ARRAY
UNIT (8ch)

ch0

ch1

ch2

ch3

ch

I

chb

ché

ch7

—

WINDOW
WATCHDOG
TIMER

LOW-SPEED
ON.CHIP 12-B|‘|; II'\I;IIEERVAL
OSCILLATOR
RL78 — CODE FLASH MEMORY
REAL-TIME el —
RTC1HZ/P30 ~— CLOCK
CORE K—]
DATA FLASH MEMORY
—
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxDO/P16) — UARTO
TXDO/P12(TxDO/P17) «—:l
RxD1/P01 — @
TxD1/P00 =— UART!
SCKO00/P10
SI00/P11 Csloo RAM
S000/P12
SCK11/P30
SI11/P50 csi11
SO11/P51 [
SCLO0/P10~— Voo Vss TOOLRxD/P11,

SDA0O/P11 ~—

SCL11/P30~—
SDA11/P50 ~—

11C00

lIc11

lIc21

SERIAL ARRAY
UNIT1 (2ch)
RxD2/P14
TxD2/P13 UART2
LINSEL
SCK20/P15
SI20/P14 CSsI20
S020/P13
SCK21/P70
SI21/P71 Csi21
S021/P72
SCL20/P15~— 1c20
SDA20/P14 ~—|

SDA21/P71 =—]

TOOLTxD/P12

=

SERIAL
INTERFACE IICAO

[~—= SDAA0/P61(SDAA0/P13)

[~ SCLAO/P60(SCLA0/P14)

BUZZER OUTPUT

=

_________ PCLBUZO/P31,
CLOCK OUTPUT PCLBUZ1/P15
CONTROL

MULTIPLIERS
DIVIDER, CRC
MULITIPLY-
ACCUMULATOR

-

DIRECT MEMORY
ACCESS CONTROL

K

BCD
ADJUSTMENT

<:> P00, PO1
“ﬂ P10 to P17
on to P26
P30, P31
I
P50, P51
<:> P60 to P62
<:> P70t0 P73
~—=P120
<:>P121 to P124
= M
I

ANIO/P20 to
ANI6/P26

K=>| AD CONVERTER (2] ANI18/P147, ANI19/P120

AVrerp/P20
AVrern/P21

(| KeYRETURN isg;i;g to

POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR

RESET CONTROL

{_>| ON-CHIP DEBUG TOOLO/P40
SYSTEM RESET
CONTROL X1/P121
GHSPEED X2/EXCLK/P122
ON-CHIP XT1/P123
OSCILLATOR XT2/EXCLKS/P124
VOLTAGE
REGULATOR REGC
RxD2/P14
INTPO/P137
INTP1/P50,
(| INTERRUPT INTP2/P51
CONTROL INTP3/P30,
INTP4/P31
INTP5/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

1.5.8 44-pin products

TIMER ARRAY
UNIT (8ch)
TI00/PO0 ——=|
TO00/POT ~— cho
TIO1/TO01/P16 ~—t=| ch1
TI02/TO02/P17 .| h2
(TI02/T002/P15)
TI03/TO03/P31 N s
(TI03/TO03/P14)
(TI04/TO04/P13) ~—~| ch4
(TI05/TO05/P12) ~—~| ch5
(TI0B/TO06/P11) ~—~| ché
TI07/TO07/P41
(TI07/TO07/P10) =—1~] o
RxD2/P14 —
WINDOW
WATCHDOG
TIMER
LOW-SPEED
oN.CHI 12-E;|TT lll\l;ll'iIE'ERVAL
OSCILLATOR
\—~ REAL-TIME
RTC1HZ/P30 =—| CLOCK
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxDO/P16) — UARTO
TXDO/P12(TXDO/P17) ~—
RxD1/P01 —
TxD1/P0O0 ~— UART!
SCK00/P10
SI00/P11 Csloo
S000/P12
SCK11/P30
SI11/P50 csin
SO11/P51
SCLOO/P10~—

SDA0O/P11 ~—

SCL11/P30~—
SDA11/P50 ~—

11C00

lIc11

lIc21

SERIAL ARRAY
UNIT1 (2ch)
RxD2/P14
TxD2/P13 UART2
LINSEL
SCK20/P15
SI20/P14 CSsI20
S020/P13
SCK21/P70
SI21/P71 Csi21
S021/P72
SCL20/P15~— 1c20
SDA20/P14 ~—|

SDA21/P71 =—]

RL78
CPU
CORE

: CODE FLASH MEMORY

~J DATA FLASH MEMORY
1

RAM

Voo

|

Vss TOOLRxD/P11,
TOOLTxD/P12

=

SERIAL
INTERFACE IICAO

[~— SDAA0/P61(SDAA0/P13)

SCLAO/P60(SCLA0/P14)

BUZZER OUTPUT

_________ PCLBUZO/P31,
CLOGK OUTPUT PCLBUZ1/P15
CONTROL

MULTIPLIER&
DIVIDER, CRC
MULITIPLY-
ACCUMULATOR

DIRECT MEMORY
ACCESS CONTROL

K=

BCD
ADJUSTMENT

<:> P00, PO1
“ﬂ P10 to P17
on to P27
P30, P31
P40, P41
P50, P51
<:> P60 to P63
<:> P70t0 P73
~—=P120
<:>P121 to P124
S
P146, P147
ANIO/P20 to
ANI7/P27

AID CONVERTER 2] ANI18/P147, ANI9/P120

AVrerp/P20
AVrern/P21

il

(> KEYRETURN

«- KRO/P70 to
KR3/P73

POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR

RESET CONTROL

{_>| ON-CHIP DEBUG TOOLO/P40
SYSTEM RESET
CONTROL X1/P121
GHSPEED X2/EXCLK/P122
ON-CHIP XT1/P123
OSCILLATOR XT2/EXCLKS/P124
VOLTAGE
REGULATOR REGC
RxD2/P14
INTPO/P137
INTP1/P50,
(| INTERRUPT INTP2/P51
CONTROL INTP3/P30,
INTP4/P31
INTP5/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13 CHAPTER 1 OUTLINE

1.5.9 48-pin products

TIMER ARRAY
PORT 0
TI00/PO0 ——1{~]

TO00/POT ~— cho - PORT 1 K8 >P10to P17
TI01/TO01/P16 ~—1=] cht - PORT 2 L8 5P20 to P27
TI02/TO02/P17 ~—}~] ch2

(TI02/TO02/P15) - PORT 3 "2 >P30, P31
TIO3/TO03/P31 == ch3
(TI03/TO03/P14) - = ooRT 4 5 pao, Pt
(TI04/TO04/P13) ~—1+] chd
- PORT 5 K2 >p50, P51
(TI05/TO05/P12) ~—1+] ch5 -
(TI0B/TO06/P11) ~—1+] ché <> PorTs K 2" >P60 to P63
TI07/TO07/P41
(TI07/TO07/P10) "] 7
RxD2/P14 o <> PorT7 (8 PP70to P75
~——=P120
WINDOW K=>|  PorT12
WATCHDOG A IP121to P124
TIMER
K> PorT1s p130
LOW-SPEED 12-BIT INTERVAL P137
ON-CHIP [ 151 B <:>
OSCILLATOR P140,
()| PORT14 S P146, P147
REAL-TIME —
RTC1HZ/P30 = CLOCK K RL78 CODE FLASH MEMORY ANIOP20 to
cPU Y ANI7/P27
CORE K—]
SERIAL ARRAY DATA FLASH MEMORY
—
UNITO (4ch) y K=>| A conVERTER ({271 ANI18/P147, ANIT9/P120
RxDO/P11(RxDO/P16) — e @ AVrere/P20
TxDO/P12(TxDO/P17) ~— AVrern/P21
izgﬁg;«— UART! @ (| KevReTURN (g KROPTOt
K™ KR5/P75
SCKO0/P10
SI00/P11 CSl00
RAM
SO00/P12 POWERONRESET/| oo v
SCK01/P75 VOLTAGE o
CONTROL
SI01/P74 csio1 DETECTOR
S001/P73
SCK11/P30 [
SI1/P50 —— = csi | RESET conTROL
SO11/P51 Voo Vss TOOLRxD/P11,
TOOLTXD/P12
SCLOO/P10~— -~
SDAOO/P11 ~—] {_>| ON-CHIP DEBUG TOOLO/P40
Sonoura L]
Ico1
SDA01/P74 -— SYSTEM RESET
CONTROL X1/P121
Soatimso - ||
Ic11
SDA11/P50 H- (| SERIAL SDAADIPET(SDAAIPTS) HIGH-SPEED X2/EXCLK/P122
INTERFACENICAO | _ scLaoiPe0(SCLAOP14) ON-CHIP XT1/P123
OSCILLATOR XT2/EXCLKS/P124
SERIAL ARRAY
UNIT1 (2ch) BUZZER OUTPUT PCLBUZ0/P140 VOLTAGE REGC
RxD2/P14 <Z> --------- |I>(PCLBUZO/P31% REGULATOR
TXD2/P13 CLOCK OUTPUT PCLBUZ1/P15
LINSEL CONTROL
RxD2/P14
INTPO/P137
SCK20/P15 MULTIPLIERS
CRC INTP1/P50,
SI20/P14 CSI20 <:> <:> DIVIDER, INTP2/P51
SO20/P13 MULITIPLY-
ACCUMULATOR INTP3/P30,
SCK21/P70 S (| INTERRUPT INTP4/P31
SI21/P71 csi21 NTERRUPT
SO2/PT2 (| DIRECT MEMORY ~——— INTP5/P16
ACCESS CONTROL
SCL20/P15~— o2 ~—— INTP6/P140
SDA20/P14 —— 5D INTP8/P74,
SCL21/P70~— o1 Ko ApsUSTMENT INTP9/P75
SDA21/P71 =]

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13 CHAPTER 1 OUTLINE

1.5.10 52-pin products

TIMER ARRAY
PORT 0 P00 to P03
e e o _romro_ [Capooe
TI0O/PO0 ——{~|
TO00/POT ~— cho > PORT1 8> P10 to P17
TIO1/TO01/P16 =~ ch - PORT 2 (78> P20 to P27
TI02/TO02/P17 2
(TI02/TO02/P15) - PORT 3 2" > P30, P31
TI03/TO03/P31 N "
(TI03/TO03/P14) - - PORT 4 2>
P40, P41
(TI04/TO04/P13) ~—}=| ch
<:>-PORT 5 2> P50, P51
(TI05/TO05/P12) ~—}~| chs
(TI06/TO06/P11) ~—}=! ché <> PORT 6 (~4"> P60 to P63

]

I

TI07/TO07/P41
(TIO7/TO07/P10) == -
RxD2/P14 . c - PORT 7 8 >P70to P77
(RxD2/P76)
~—=P120
WINDOW (=) PORT12 2] P121 to P124

’—~ WATCHDOG
TIMER
P130
“ PORT 13 ~ p137

LOW-SPEED 12:BIT INTERVAL |-
P140,
K| porT1a KB bise prar

ON-CHIP |~
OSCILLATOR TIMER

REAL-TIME
RTC1HZ/P30 =—| CLOCK <:>

ANIO/P20 to
k—] KB anizip27
RL78 | CODE FLASH MEMORY ANI16/P03, ANI17/P02
SERIAL ARRAY CPU — K| /D CONVERTER ANI18/P147, ANI19/P120
UNITO (4ch) CORE ] DATAFLASH MEMORY AVrerp/P20
RxDO/P11(RxDO/P16) — UARTO AVrern/P21
TXDO/P12(TXDO/P17) =—| @

II

RxD1/P03 — — KRO/P70 to
<> KEYRETURN ﬂ
TxD1/P02 ~— UART! @ KR7/P77

SCKO00/P10 <:>

SlooP1 co1e POWER ON RESET/
seRovPrs vorace | SSTRGL
DETECTOR
SI01/P74 cslot
S001/P73 ‘
SCK11/P30
S111/P50 csi RESET CONTROL
SO11/P51 I
SCLOO/P10 =— IC00 Voo Vss TOOLRxD/P11, {_>| ON-CHIP DEBUG |=~——=TOOLO/P40
SDA0O/P11 =— TOOLTXD/P12
SCLO1/P75 =— 1cor SvsTEm o
SDAO01/P74 ~—| contrOL - il
SCL11/P30 =—
i IIc11 IGHSPEED X2/EXCLK/P122
] ON-CHIP XT1/P123
) SERIAL l~——~ SDAAO/P61(SDAAO/P13) OSCILLATOR| |, y1o/EXCLKS/P124
INTERFACEIICAD | ScLA0IP6O(SCLAOIP14)
SERIAL ARRAY VOLTAGE REGC
UNIT1 (2ch) REGULATOR
BUZZER OUTPUT PCLBUZO/P140
RxD2/P14(RxD2/P76)
UART2 D (2> (PCLBUZO/P31), RxD2/P14 (RXD2/P76)
TXD2/P13(TxD2/P77) LINSEL CLOCK OUTPUT PCLBUZ1/P15 INTPO/P137
CONTROL INTP1/P50,
SCK20/P15 INTP2/P51
SI120/P14 Csl20 MULTIPLIER& CRC INTP3/P30,
S020/P13 @ <:> DIVIDER, <:> INTERRUPT INTP4/P31
MuLITIPLY: CONTROL | \\1psipte
SCK21/P70 ACCUMULATOR
SI21/P71 Csi21 INTP6/P140
SO21/P72 DIRECT MEMORY
SCL20/P15 ~— o0 KD AccESs CONTROL INTP8/P74 to
SDA20/P14 ~—| INTP11/P77
sonorpr o] e
ic21
SDA21/P71 k- K ADJUSTMENT

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 1 OUTLINE

1.5.11 64-pin products

TIMER ARRAY
UNIT (8ch)
TIO0/PO0 —— =
TO00/POT ~— cho
TIO1/TO01/P16 ~—1~] ch
ozroozpre =2 |
(TI02/TO02/P15)
TI03/TO03/P31 *
(TI03/TO03/P14)
TI04/TO04/P42 "
(TI04/TO04/P13)
TI05/TO05/P05 | -
(TI05/TO05/P12)
TI06/TO06/P06 __ | -
(TI06/TO06/P11)
TI07/TO07/P41 |
(TIO7/TO07/P10) =] e
RxD2/P14 —|
(RxD2/P76)
WINDOW
WATCHDOG
TIMER
LOW-SPEED
AN 12-B|TT II’uEIéRVAL
OSCILLATOR
I REAL-TIME
RTC1HZ/P30 CLOCK
SERIAL ARRAY
UNITO (dch)
RXDO/P11(RxDO/P16) —— _
TXDO/P12(TXDO/P17) ~—] UARTO
RXD1/P03 —— ]
TXD1/P02 ~—| UARTT
SCK00/P10(SCK00/P55)
S100/P11(S100/P16) CSI00
S000/P12(SO00/P17)
SCK01/P75
SI01/P74 csiot
S001/P73
SCK10/P04
SI10/PO3 csio
SO10/P02
SCK11/P30
SI1/P50 csH1
SO11/P51
sonoot | 100 |
I
SDAOO/P11 = c00
onovra -]
SDA01/P74 —
SoA1003 -]
SDA10/P03 —
ontso - | ]
SDA11/P50
SERIAL ARRAY
UNIT1 (2ch)
ooty I v
X X
LINSEL
SCK20/P15
SI20/P14 csizo
S020/P13
SCK21/P70
SI21/P71 csi21
S021/P72
o0 ]
SDA20/P14 —
SCL21/P70 ~— o
SDA21/P71 —|

RL78
CPU
CORE

CODE FLASH MEMORY

~] DATA FLASH MEMORY
—

RAM

Voo,

|

Vss, TOOLRxD/P11,

EVooo EVsso TOOLTxD/P12

+— SDAAO0/P61(SDAA0/P13)

g

{;

g 4

SERIAL
INTERFACE IICAO SCLA0O/P60(SCLAO/P14)
BUZZER OUTPUT PCLBUZ0/P140
_________ (PCLBUZO/P31),
CLOCK OUTPUT FPC(;_I_BBULJZ;‘IITFJE?E:)
CONTROL
MULTIPLIER&
DIVIDER, CRC
MULITIPLY-
ACCUMULATOR
DIRECT MEMORY
ACCESS CONTROL
BCD
ADJUSTMENT

PORT 13

PORT 14

]

A/D CONVERTER

@i@

POO to P06
“ﬂ P10 to P17
on to P27
P30, P31

P40 to P43
Pso to P55
<:> P60 to P63
P70 to P77

PORT 12 P120
P121to P124

!

P130

~—— P137

“ P140, P141,
P146, P147

ANI0/P20 to
ANI7/P27

ANI16/P03, ANI17/P02,
ANI18/P147, ANI19/P120

INTERRUPT
CONTROL

AVrerp/P20
AVrern/P21
KRO/P70 to
KEY RETURN
= Il G =it
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{—> on-cHiP DEBUG TOOLO/P40
SYSTEM |~ REsET
CONTROL l—X1/P121
IGHSPEED X2/EXCLK/P122
ON-CHIP XT1/P123
OSCILLATOR| L. . xT2/EXCLKS/P124
VOLTAGE
REGULATOR REGC

E RxD2/P14 (RxD2/P76)

INTPO/P137
INTP1/P50,

INTP2/P51

INTP3/P30,

INTP4/P31
INTP5/P16(INTP5/P12)

INTP6/P140,

INTP7/P141

INTP8/P74,

INTP9/P75
INTP10/P76(INTP10/P52),
INTP11/P77(INTP11/P53)

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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1.5.12 80-pin products

TIMER ARRAY — TIMER ARRAY —
TIO0/POO ——

UNITO (8ch) UNITY (4ch)
- PORT 0 POO to P06
TO00/POT ~—] TI10TO10/P64 -“

TI01/TO01/P16 ~— cht ch ~—= TI1/TO11/P65 <>  PorT1 KB PI0tP17
TI02/To02BT L1 oh ch2 -~ TH2T012/P66
(TI02/TO02/P15) D porT2 K> P20t0p2r

TIO3/TO03/P31

P ch3 ch3 -~ TI113/TO13/P67
(TI03/TO03/P14) - PORT 3 2"> Pao, P31
TI04/TO04/P42 -

- ch4

TI04/TO04/P13

( ) (|  PorT4 (76> P40 to P45
TI05T005/P05 |

chs

(TI05/TO05/P12)
TIOBITO06/PO6 | | " - PORT 5 K 6> P50 to P55

ch0

¥

II

[]

o7moorieat
(TI07/T007/P10) =1~ pre “ﬂ P60 to P67
RxD2/P14 —=
(RXD2/P76)
- PORT 7 8 > P10 to P77
SERIAL ARRAY
UNITO (4ch) K TB1 ANI0/P20 to ANITIP27
RxDO/P11(RxDO/P16) —| ANI8/P150 to ANI11/P153
TXDO/P12(TxDO/P17) ~— UARTO ANI16/P03, ANI17/P02,
1RO ANI18/P147, ANI19/P120,
X —] ANI20/P100
UART1 A/D CONVERTER
o | LN | PR i
SCKOO/P10(SCKO0/P55) ~—+] () P100
S100/P11(S100/P16) —= Csloo
SO00/P12(SO00/P17) 2\‘//"5”?25?
SCKO1/P43 ~—+] Refv | porT1r KZZ) P10, P11
SI01/P44 —+] csiot
S001/P45=—1 P120
PORT 12
SCK10/P04 <~ «- P121to P124

"
G csne CODE FLASH MEMORY
SO10/P02 ~—— RL78
SCK11/P30 CcPU
SI11/P50 csi1 CORE g DATA FLASH MEMORY
SO11/P51 =~—1—1 @

SCLO0/P10~—{

P130
PORT 13 e

P140 to P144,
PORT 14 —— P146, P147
PORT 15 K2 > P150 to P153

g8 0 4

RESET CONTROL

1IC00
SDA00/P11 =—f @
gors 1w

(> KEYRETURN “ KRO/P70 to

SCL10/P04 ~—{ KR7/P77

1Ic10 RAM
SDA10/P03 -—f
SoA1PS0 e POWERONRESET/ | popy

1 DETECTOR CONTROL
SERIAL ARRAY Vob, Vss, TOOLRxD/P11, ‘
UNIT1 (4ch) EVooo EVsso TOOLTxD/P12 -

A2 SERIAL SDAAO/P61(SDAAO/P13)
RxD2/P14(RxD2/P76) —1= <:> INTERFACE IICAO SCLAO/PE0(SCLAO/P14)
TXD2/P13(TXD2/P77) ~— (| ON-CHIP DEBUG |~——TOOLO/P40
RxD3/P143 K| SERIAL SonRoS
T:D3lP144 UART3 INTERFACE IICA1 SCLA1/P62
<:> SYSTEM RESET
SCK20/P15 =+ BUZZER OUTPUT PCLBUZO/P140 CONTROL  jw——X1/P121
SI20/P14 CSI20 X2/EXCLK/P122
S020/P13+—{ Cf=------- 2z s HIGH-SPEED
PCLBUZ1/P141 ON-CHIP XT1/P123
SCK21/P70 ~—}~] CLOCK OUTPUT (PCLBUZA1/P55) OSCILLATOR
i st CONTROL [~ XT2/EXCLKS/P124
S021/P72 1+ MULTIPLIER& . OITAGE
SCK30/P142 ~—~] K> DIVIDER, REGULATOR REGC
SI20P143 osie0 ACGUMULATOR
SO30/P144 ~—{ RxD2/P14 (RXD2/P76)
SCK31/P54 ~—+ || DIRECT MEMORY INTPO/P137
SI31/P53 csi31 K—/| ACCESS CONTROL INTP1/P50,
S031/P52 1 INTP2/P51
INTP3/P30
sonsois |10 ] (= sowsm '
SDA20/P14~— — FoeE WINDOW - ::EZ:Z;UNT%/M 2)
INTERRUPT
SCL21/P70~—] o2 watchpos [ < "Contwor INTP6/P140
SDA21/P71 —] TIMER INTP7/P141
SCL30/P142~— TOW-SPEED INTP8/P74,
SDA30/P143 ~— 1630 oncHip [ 1ZBIT INTERVAL 1475 INTP9/P75
OSCILLATOR TIMER
SCL3PSe — INTP10/P76(INTP10/P110),
SDA31/P53 ~—| L REALTINE | oy INTP11/P77(INTP11/P111)
— RTC1HZ/P30 =—] CLOCK —

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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1.5.13 100-pin products

TIMER ARRAY | TIMER ARRAY —

UNITO (8ch) UNITY (4ch)
I~ TI10/TO10/P64 < PORT 0 KZ_)P00 to P06
chi ~—= TI11/TO11/P65 - PORT 1 BP0 10 P17

TIOO/PO0 —— =

TO00/PO1 ~—] cho

TIO1/TO01/P16 ~—f

¥

TI02/T002/P17 n
o * ch2 L TI12TO12/P66 (D orr2 55p20 10 P27
TI03/TO03/P31 _
1 ch3 ch3 = TI3/TO13/P67
(TI03/T003/P14) - (] ports KZDeao, pai
TIo4T004/P42 | -
(TI04/TO04/P13) -
(| PorT4 KB DPasto P47
TI05T005/P46 | _ o
(TIOS/TO05/P12)
TIO6/TO06/P102 <:> P50 to P57
(TI06/T008/P11) =[] cné
TI07/T007/P145 |,
(TI07/TO07/P10) ch7 PORT 6 K 8_>P60 to P67

RxD2/P14 ——

-
RxD2/P76

SERIAL ARRAY

UNITO (4ch) <II ANIO/P20 to ANI7/P27

RxDO/P11(RxDO/P16) —— UARTO ANI8/P150 to ANI14/P156 F’8° to P87
TxDO/P12(TxDO/P17) ~— ANI16/P03, ANI17/P02,
RXD1/POS(RADIPE1) ANI18/P147, ANI19/P120,

X X 1 ANI20/P100

ART1 A/D CONVERTER
TxD1/P02(TxD1/P82) P <:> <:>
SCK00/P10(SCKO00/P55) +— ]
PORT 10 P100 to P102

S100/P11(S100/P16) ——{~] cslioo -”

SO00/P12(SO00/P17)~— AVrerr/P20
SCKO1/P43 ~—~] AVrern/P21 < porT11 KZD P10, P11t
S101/P44 —~| cslot

PORT 12
SCK10/P04(SCK10/P80) ~—+] CAIP121to P124
SI10/PO3(SI10/P81) csi10
CODE FLASH MEMORY
SO10/P02(SO10/P82)~—— RL78 P130
( ) ity - PORT 13 p137
SeP ] CORE DATA FLASH MEMORY
SI11/P50 csi1 <:> PORT 14 K8 > P140 to P147
SO11/P51 =—1— @

SCLO0/P10~— 1000 <:> P150 to P156
SDA0O/P11 ~—]
v TR U
SDAO01/P44 ~—
(= KevreTurn kg KROPTO0
SCL10/P04(SCL10/P80)~— o0 RAM KR7/P77
SDA10/P03(SDA10/P81) ~—|
SCL11/P30~— POWER ON RESET/
SDA11/P50 ~— ren VOLTAGE ggmkvci
] DETECTOR
SERIAL ARRAY Voo, Vss, TOOLRxD/P11, ‘
UNIT1 (4ch) EVooo, EVsso, TOOLTxD/P12 -
EVoo1 EVsst RESET CONTROL
UART2
RxD2/P14(RxD2/P76) ——t=| SERIAL SDAAO/P61(SDAAO/P13)
TxD2/P13(TXD2/P77) =— <:> INTERFACE IICAO SCLAO/P60(SCLAO/P14) (| oN-cHIP DEBUG |+—=TOOLOP40
RXD3/P143 —— =] UART3 SERIAL SDAA1/PG3
TXD3/P144 ~ - | INTERFACE licA1 SCLA1/P62 SYSTEM AEsET
SCK20/P15 =] o CONTROL | samimt
Si20/P14 BUZZER OUTPUT PCLBUZ0/P140 HIGH-SPEED X2/EXCLK/P122
S020/P13 o AR [z (PCLBUZOP3Y), ON-CHIP XT1/P123
SCK21/P70 ~—~] CLOCK OUTPUT PCLBUZI/P141 OSCILLATOR XT2/EXCLKS/P124
SI21/P71 CSi21 CONTROL (PCLBUZ1/P55)
S021/P72 =—
- MULTIPLIERS VOLTAGE
Ly REGC
Scslﬁgggg 8130 k| - DiioeR CRC REGULATOR
S030/P144 MULITIPLY:
ACCUMULATOR RxD2/P14 (RxD2/P76)
SCK31/P54 =] INTPO/P137
SI31/P53 csi31 DIRECT MEMORY
Il K—{Access CoNTROL INTE1/PAS(NTP11PS6),
INTP3/P30(INTP3/P57),
:gzg;mi 1C20 (= BCD INTP4/P31(INTP4/P146)
SCLa1PTO ADJUSTMENT K R T e INTPSIP16(NTPS/P12)
SDA21/P71 ~—] ezt WVXIT’\&%VOVG - INTPE/P140(INTP6/P84),
TIMER INTP7/P141(INTP7/P85)
SCL30/P142 ~— e INTP8/PT4(INTP8/P8E),
SDA30/P143 =— L%VIYIZ%T—IE\FFD 12-BIT INTERVAL INTPO/P75(INTP9/P87)
SCL31/P54~—1 OSCILLATOR TIMER & INTP10/P76(INTP10/P110),
SDA31/P53 ~—] INTP11/P77(INTP11/P111)

L REAL-TIME ©
RTC1HZ/P30 =—] CLOCK T

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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1.5.14 128-pin products

TIOO/PO0 ——
TOO00/PO1 ~—

TIO1/TO01/P16 ~—]

TIMER ARRAY
UNITO (8ch)

ch0

i
Eq

oaovaprs ~ @2 |
(TI02/TO02/P15)
TI03/TO03/P31
(TI03/TO03/P14)
TI04/TO04/P42 N ™
(TI04/TO04/P13)
TIO5/TO05/P46 5
(TI05/TO05/P12)
TIO6/TO06/P102 N o
(TI0B/TO06/P11)
TI07/TO07/P145 L
(TI07/TO07/P10) ™| ch7
RxD2/P14 —|
(RxD2/P76)
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxDO/P16) ——{

TXDO/P12(TXDO/P17) ~—
RxD1/PO3(RxD1/P81) ——
TXD1/P02(TXD1/P82) ~—

SCKOO/P10(SCK00/P55) ~—|

UARTO

UART1

*II

Csloo

S100/P11(S100/P16)

S000/P12(SO00/P17)
SCKO01/P43 ~—]

[

S101/P44

S001/P45 ~——1
SCK10/P04(SCK10/P80) =— =]

cslo1

Csl10

SI10/P03(S110/P81)

S010/P02(SO10/P82)

SCK11/P95 =—
SI11/P96

[

Csi1

SO11/P97 =~

SCLO0/P10 =—
SDA00/P11 ~—
SCLO1/P43 =—]
SDA01/P44 ~—
SCL10/P04(SCL10/P80) =—
SDA10/P03(SDA10/P81) ~—
SCL11/P95 =—]
SDA11/P96 -—f

1IC00

1ICo1

lIc10

lic11

RxD2/P14(RxD2/P76) —

TxD2/P13(TxD2/P77) ~—

RxD3/P143 —
TxD3/P144 ~—
SCK20/P15 ~—]
SI20/P14 —
S020/P13 =—
SCK21/P70 ~—]
SI21/P71 —
S021/P72 =—
SCK30/P142 —=—
SI30/P143 —
SO30/P144 ~—
SCK31/P54 ——]

SI31/P53 —
S031/P52 ~—

SCL20/P15=+—
SDA20/P14 «—
SCL21/P70~—
SDA21/P71 ~—
SCL30/P142~—]
SDA30/P143 ~—{
SCL31/P54 ~—
SDA31/P53 ~—{

SERIAL ARRAY
UNIT1 (4ch)

UART2

UART3

I

- CSI20
- Csi21
- CsI30

- Csi31

1IC20

lic21

1IC30

1IC31

TIMER ARRAY
UNIT1 (8ch)

cht B

ch2 ~1

h: -

{;

ch4 1

chs ~1

ché ~1

ch7 [~

— TI10/TO10/P64

|~ TI11/TO11/P65

— TI12/TO12/P66

— TI13/TO13/P67

— T114/TO14/P103

— TI15/TO15/P104

— TI16/TO16/P105

— TI17/TO17/P106

K=

A/D CONVERTER

ANIO0/P20 to ANI7/P27

ANI8/P150 to ANI14/P156
ANI16/P03, ANI17/P02,
ANI18/P147, ANI19/P120,
ANI20/P100, ANI21/37,
ANI22/P36, ANI23/P35,
ANI24/P117, ANI25/P116,
ANI26/P115

AVrerp/P20
AVrerm/P21

RL78
CPU
CORE

CODE FLASH MEMORY
é DATA FLASH MEMORY

RAM
Voo, Vss, TOOLRXD/P11,
EVooo, EVsso, TOOLTXD/P12
EVoor EVsst
SERIAL SDAAO/P61(SDAAO/P13)
- INTERFACE IICAO SCLAO/P60(SCLAO/P14)
<:> SERIAL SDAA1/P63
INTERFACE IICA1 SCLA1/P62
BUZZER OUTPUT PCLBUZO/P140
_________ II>(PC|_BUZO/Pe.1),
PCLBUZ1/P141
g'c‘)orﬁggtnpm (PCLBUZ1/P55)
MULTIPLIER&
<:> DIVIDER, CRC
MULITIPLY-
ACCUMULATOR
DIRECT MEMORY
<:> ACCESS CONTROL
<:> BCD
ADJUSTMENT
WINDOW
WATCHDOG K>
TIMER
LOW-SPEED
ON.CHIP 12-BIT INTERVAL <:>
OSCILLATOR TIMER
REAL-TIME @
RTC1HZ/P30 =~ CLOCK

0888888 {0

g 8

ﬂ P00 to P07
P10 to P17
on to P27
P30 to P37
P4O to P47
P50 to P57
ﬂ P60 to P67
P70 to P77

< 8>P80 to P87
<8 >P90 to PO7

= I R

o |

P120, P125 to P127
A P121to P124

P130
S B o
- PORT 15 K7 > P150 to P156

O v (TR

POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR

RESET CONTROL
(| ON-CHIP DEBUG TOOLO/P40
SYSTEM ~——RESET
CONTROL X1/P121
TIGH-SPEED X2/EXCLK/P122
ON-CHIP ~——XT1/P123
OSCILLATOR| |+ XT2/EXCLKS/P124
VOLTAGE
REGULATOR REGC

INTERRUPT
CONTROL

<=

RxD2/P14 (RxD2/P76)
INTPO/P137

INTP1/P46 (INTP1/P56),
INTP2/P47

INTP3/P30 (INTP3/P57),
INTP4/P31 (INTP4/P146)
INTP5/P16 (INTP5/P12)
INTP6/P140 (INTP6/P84),
INTP7/P141 (INTP7/P85)
INTP8/P74 (INTP8/P86),
INTP9/P75 (INTP9/P87)
INTP10/P76 (INTP10/P110),
INTP11/P77 (INTP11/P111)

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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1.6 Outline of Functions
[20-pin, 24-pin, 25-pin, 30-pin, 32-pin, 36-pin products]
Caution This outline describes the functions at the time when Peripheral I/O redirection register (PIOR) is set

to OOH.
(1/2)
ltem 20-pin 24-pin 25-pin 30-pin 32-pin 36-pin
o) o) o) s3] o) o) By o) o) 3] 3] 3]
a1 ()] a1 [$2] a1 )] a1 a1 a1 ()] [$)] [$)]
I 1 I 1 1 I N N I 1 N 3
o o o o o o o o o o o o
o - o - o —_ o —_ o = l=) =
e 4 S N £ £ £ Z 2 2 Q Q
Code flash memory (KB) 16 to 64 16 to 64 16 to 64 16 to 128 16 to 128 16 to 128
Data flash memory (KB) 4 - 4 - 4 4t08 4t08 4t08
RAM (KB) 2 to 4" 2 to 4" 2 to 4" 2to 12"%* 2 to 12" 2to 12"
Address space 1 MB
Main system | High-speed system | X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
clock clock HS (High-speed main) mode: 1 to 20 MHz (Voo = 2.7 to 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 to 5.5 V),
LS (Low-speed main) mode: 1 to 8 MHz (Voo = 1.8 t0 5.5 V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)
High-speed on-chip | HS (High-speed main) mode: 1 to 32 MHz (Voo = 2.7 to 5.5 V),
oscillator HS (High-speed main) mode: 1to 16 MHz (Voo =2.4t0 5.5 V),
LS (Low-speed main) mode: 1 to 8 MHz (Voo =1.8t0 5.5V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)
Subsystem clock _
Low-speed on-chip oscillator 15 kHz (TYP.)
General-purpose registers (8-bit register x 8) x 4 banks
Minimum instruction execution time | 0.03125 us (High-speed on-chip oscillator: fin = 32 MHz operation)
0.05 us (High-speed system clock: fux = 20 MHz operation)
Instruction set o Data transfer (8/16 bits)
e Adder and subtractor/logical operation (8/16 bits)
o Multiplication (8 bits x 8 bits)
* Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.
1/0 port Total 16 20 21 26 28 32
CMOS I/0 13 15 15 21 22 26
(N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O | (N-ch O.D. I/O
[Voo withstand | [Voo withstand | [Voo withstand | [Voo withstand | [Voo withstand | [Vob withstand
voltage]: 5) voltage]: 6) voltage]: 6) voltage]: 9) voltage]: 9) voltage]: 10)
CMOS input 3 3 3 3 3 3
CMOS output - - 1 - - -
N-ch O.D. I/0 - 2 2 2 3 3
(withstand voltage: 6 V)
Timer 16-bit timer 8 channels
Watchdog timer 1 channel
Real-time clock (RTC) 1 channel"*°?
12-bit interval timer (IT) 1 channel
Timer output 3 channels 4 channels 4 channels (PWM outputs: 3"%),
(P'YZLVI outputs: | (PWM outputs: 3"*?) 8 channels (PWM outputs: 7% "
2%
RTC output -
Notes 1. 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.

R5F100xD, R5F101xD (x = 6 to 8, A to C):
R5F100xE, R5F101xE (x =6 to 8, A to C):

Start address FF300H
Start address FEFOOH

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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2. Only the constant-period interrupt function when the low-speed on-chip oscillator clock (fiL) is selected

3. The number of PWM outputs varies depending on the setting of channels in use (the number of masters and
slaves) (see 6.9.3 Operation as multiple PWM output function).

4. When setting to PIOR = 1

(2/2)
ltem 20-pin 24-pin 25-pin 30-pin 32-pin 36-pin
oy Iy s oy ) X By oy o) s 3] o)
[6)] o a S]] [4)] )] [¢))] a1 )] a1 [$)] a1
N 1 AN 1 1 N 1 N N 1 N 1
o o o o o o o o o o o o
S > S 3 8 ® b > @ @ 3 o
92 Q x X x x x x x x x x
Clock output/buzzer output - 1 1 2 2 2
e 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fwan = 20 MHz operation)
8/10-bit resolution A/D converter 6 channels 6 channels 6 channels 8 channels 8 channels 8 channels
Serial interface [20-pin, 24-pin, 25-pin products]
e CSI: 1 channel/simplified I°C: 1 channel/UART: 1 channel
e CSI: 1 channel/simplified I°C: 1 channel/UART: 1 channel
[30-pin, 32-pin products]
e CSI: 1 channel/simplified I’C: 1 channel/UART: 1 channel
e CSlI: 1 channel/simplified I°C: 1 channel/UART: 1 channel
e CSlI: 1 channel/simplified I°C: 1 channel/lUART (UART supporting LIN-bus): 1 channel
[36-pin products]
e CSlI: 1 channel/simplified I°C: 1 channel/UART: 1 channel
e CSI: 1 channel/simplified I°C: 1 channel/UART: 1 channel
e CSlI: 2 channels/simplified I°C: 2 channels/UART (UART supporting LIN-bus): 1 channel
I’C bus - 1 channel 1 channel 1 channel 1 channel 1 channel
Multiplier and divider/multiply- ¢ 16 bits x 16 bits = 32 bits (Unsigned or signed)
accumulator e 32 bits + 32 bits = 32 bits (Unsigned)
* 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)
DMA controller 2 channels
Vectored interrupt| Internal 23 24 24 27 27 27
sources External 3 5 5 6 6 6

Key interrupt

Reset

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

Note

Power-on-reset circuit

Power-on-reset:

Power-down-reset:

1.51 V (TYP.)

1.50 V (TYP.)

Voltage detector ¢ Rising edge : 1.67 V to 4.06 V (14 stages)
o Falling edge : 1.63 V to 3.98 V (14 stages)
On-chip debug function Provided

Power supply voltage

Voo = 1.6 10 5.5 V (T, = -40 to +85°C)
Vo =2.4105.5V (T, = -40 to +105°C)

Operating ambient temperature

Ta =40 to +85°C (A: Consumer applications, D: Industrial applications )

Ta =40 to +105°C (G: Industrial applications)

Note The illegal instruction is generated when instruction code FFH is executed.

Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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[40-pin, 44-pin, 48-pin, 52-pin, 64-pin products]
Caution This outline describes the functions at the time when Peripheral I/O redirection register (PIOR) is set

to OOH.
(1/2)
Item 40-pin 44-pin 48-pin 52-pin 64-pin
& & & & & & o & & &
N N 1 N 1 1 N N 1 N
o o o o o o o o o o
o —_ o pry o — o —_ o e
Y Y X X % @ < < & 9
Code flash memory (KB) 16 to 192 16to 512 16 to 512 32t0 512 3210512
Data flash memory (KB) TIE 408 | - 4108 - 4t08 | - 4108 _
RAM (KB) 2to 16" 2 to 32" 2 to 32" 2 to 32" 2 to 32"
Address space 1 MB
Main system | High-speed system | X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
clock clock HS (High-speed main) mode: 1to 20 MHz (Voo =2.7t0 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo =2.4t0 5.5 V),
LS (Low-speed main) mode: 1to 8 MHz (Voo =1.8t05.5V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo =1.6t0 5.5 V)
High-speed on-chip | HS (High-speed main) mode: 1to 32 MHz (Voo =2.7 to 5.5 V),
oscillator HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 to 5.5 V),
LS (Low-speed main) mode: 1to 8 MHz (Voo =1.8105.5V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)
Subsystem clock XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)
32.768 kHz
Low-speed on-chip oscillator 15 kHz (TYP.)
General-purpose registers (8-bit register x 8) x 4 banks
Minimum instruction execution time | 0.03125 us (High-speed on-chip oscillator: fiv = 32 MHz operation)
0.05 s (High-speed system clock: fux = 20 MHz operation)
30.5 us (Subsystem clock: fsus = 32.768 kHz operation)
Instruction set e Data transfer (8/16 bits)
e Adder and subtractor/logical operation (8/16 bits)
o Multiplication (8 bits x 8 bits)
* Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.
1/0 port Total 36 40 44 48 58
CMOS I/0 28 31 34 38 48
(N-ch O.D. I/O (N-ch O.D. I/0 (N-ch O.D. I/0 (N-ch O.D. I/0 (N-ch O.D. I/0
[Voo withstand [Voo withstand [Voo withstand [Voo withstand [Voo withstand
voltage]: 10) voltage]: 10) voltage]: 11) voltage]: 13) voltage]: 15)
CMOS input 5 5 5 5 5
CMOS output - - 1 1 1
N-ch O.D. I/O 3 4 4 4 4
(withstand voltage: 6 V)
Timer 16-bit timer 8 channels
Watchdog timer 1 channel
Real-time clock (RTC) 1 channel
12-bit interval timer (IT) 1 channel
Timer output 4 channels (PWM | 5 channels (PWM outputs: 4"*?), 8 channels (PWM
outputs: 3 "), 8 channels (PWM outputs; 7"*°?)"? outputs: 7 "%
8 channels (PWM
outputs: 7 ")
RTC output 1 channel
e 1 Hz (subsystem clock: fsus = 32.768 kHz)

Notes 1. 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.
R5F100xD, R5F101xD (x =E to G, J, L): Start address FF300H
R5F100xE, R5F101xE (x=E to G, J, L): Start address FEFOOH
R5F100xJ, R5F101xJ (x =F, G, J, L): Start address FAFOOH
R5F100xL, R5F101xL (x =F, G, J, L): Start address F7FOOH
For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library for
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CHAPTER 1 OUTLINE

RL78 Family (R20UT2944).
2. The number of PWM outputs varies depending on the setting of channels in use (the number of masters and
slaves) (see 6.9.3 Operation as multiple PWM output function).
3. When setting to PIOR = 1

(2/2)
ltem 40-pin 44-pin 48-pin 52-pin 64-pin
o & o & & & o o & &
I I a1 1 N N i T 1 1
o o o o (=] o o o o o
I-><I-I I-><I-I ;I<-I ;<1 9 9 x x x x
Clock output/buzzer output 2 2 2 2 2
e 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fuain = 20 MHz operation)
e 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(Subsystem clock: fsus = 32.768 kHz operation)
8/10-bit resolution A/D converter 9 channels 10 channels 10 channels 12 channels 12 channels

Serial interface

[40-pin, 44-pin products]

e CSI: 1 channel/simplified I’C: 1 channel/lUART: 1 channel

e CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel

e CSI: 2 channels/simplified I°C: 2 channels/UART (UART supporting LIN-bus): 1 channel
[48-pin, 52-pin products]

e CSI: 2 channels/simplified I°C: 2 channels/UART: 1 channel

e CSI: 1 channel/simplified I’C: 1 channel/lUART: 1 channel

e CSlI: 2 channels/simplified I°C: 2 channels/UART (UART supporting LIN-bus): 1 channel
[64-pin products]

e CSlI: 2 channels/simplified I°C: 2 channels/UART: 1 channel

e CSI: 2 channels/simplified I°C: 2 channels/UART: 1 channel

¢ CSI: 2 channels/simplified I°C: 2 channels/UART (UART supporting LIN-bus): 1 channel

I’C bus 1 channel 1 channel 1 channel 1 channel 1 channel
Multiplier and divider/multiply- » 16 bits x 16 bits = 32 bits (Unsigned or signed)
accumulator ¢ 32 bits + 32 bits = 32 bits (Unsigned)

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

DMA controller 2 channels
Vectored Internal 27 27 27 27 27
interrupt sources | External 7 7 10 12 13
Key interrupt 4 4 6 8 8

Reset

e Reset by RESET pin

* 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
e Internal reset by RAM parity error

* Internal reset by illegal-memory access

Note

Power-on-reset circuit

e Power-on-reset: 1.51V (TYP.)
e Power-down-reset: 1.50 V (TYP.)

Voltage detector * Rising edge : 1.67 V to 4.06 V (14 stages)
e Falling edge : 1.63 V to 3.98 V (14 stages)
On-chip debug function Provided

Power supply voltage

V,o =1.6105.5 V (T, = -40 to +85°C)
V,,=2.4105.5V (T, = -40 to +105°C)

Operating ambient temperature

Ta =40 to +85°C (A: Consumer applications, D: Industrial applications)
Ta =40 to +105°C (G: Industrial applications)

Note The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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[80-pin, 100-pin, 128-pin products]

Caution This outline describes the functions at the time when Peripheral 1/O redirection register (PIOR) is set

to OOH.
(1/2)
ltem 80-pin 100-pin 128-pin
RSF100Mx | RSF101Mx | RSF100Px | RSF101Px | RSF100Sx | RSF101Sx
Code flash memory (KB) 96 to 512 96 to 512 192 to 512
Data flash memory (KB) 8 | - 8 | - 8 | -
RAM (KB) 8 to 32 ™! 8to 32 ™! 16 to 32 "'
Address space 1 MB
Main system | High-speed system | X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
clock clock HS (High-speed main) mode: 1 to 20 MHz (Voo = 2.7 to 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 to 5.5 V),
LS (Low-speed main) mode: 1to 8 MHz (Voo =1.8t05.5V),
LV (Low-voltage main) mode: 1to 4 MHz (Voo = 1.6 to 5.5 V)
High-speed on-chip | HS (High-speed main) mode: 1to 32 MHz (Voo =2.7 t0 5.5 V),
oscillator HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 to 5.5 V),
LS (Low-speed main) mode: 1 to 8 MHz (Voo =1.8t0 5.5 V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)
Subsystem clock XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)
32.768 kHz
Low-speed on-chip oscillator 15 kHz (TYP.)
General-purpose register (8-bit register x 8) x 4 banks
Minimum instruction execution time | 0.03125 us (High-speed on-chip oscillator: fin = 32 MHz operation)
0.05 s (High-speed system clock: fux = 20 MHz operation)
30.5 us (Subsystem clock: fsus = 32.768 kHz operation)
Instruction set o Data transfer (8/16 bits)
o Adder and subtractor/logical operation (8/16 bits)
o Multiplication (8 bits x 8 bits)
* Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.
1/0 port Total 74 92 120
CMOS I/0 64 82 110
(N-ch O.D. I/0O [EVop withstand | (N-ch O.D. I/0O [EVob withstand | (N-ch O.D. I/O [EVop withstand
voltage]: 21) voltage]: 24) voltage]: 25)
CMOS input 5 5 5
CMOS output 1 1 1
N-ch O.D. I/O 4 4 4
(withstand voltage: 6
V)
Timer 16-bit timer 12 channels 12 channels 16 channels
Watchdog timer 1 channel 1 channel 1 channel
Real-time clock (RTC) 1 channel 1 channel 1 channel
12-bit interval timer (IT) 1 channel 1 channel 1 channel
Timer output 12 channels 12 channels 16 channels
(PWM outputs: 10 "*°?) (PWM outputs: 10 "*°?) (PWM outputs: 14"*?)
RTC output 1 channel
e 1 Hz (subsystem clock: fsus = 32.768 kHz)
Notes 1. 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.
R5F100xdJ, R5F101xJ (x = M, P): Start address FAFOOH
R5F100xL, R5F101xL (x = M, P, S): Start address F7FO0H
For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library for
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RL78 Family (R20UT2944).
2. The number of PWM outputs varies depending on the setting of channels in use (the number of masters and

slaves) (see 6.9.3 Operation as multiple PWM output function).

2/2)

ltem

80-pin 100-pin 128-pin

R5F100Mx R5F101Mx R5F100Px ‘ R5F101Px R5F100Sx ‘ R5F101Sx

Clock output/buzzer output

2 2 2

e 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fwain = 20 MHz operation)

e 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(Subsystem clock: fsus = 32.768 kHz operation)

8/10-bit resolution A/D converter

17 channels 20 channels 26 channels

Serial interface

[80-pin, 100-pin, 128-pin products]

o CSI: 2 channels/simplified I°C: 2 channels/UART: 1 channel

e CSlI: 2 channels/simplified I°C: 2 channels/UART: 1 channel

e CSI: 2 channels/simplified I°C: 2 channels/UART (UART supporting LIN-bus): 1 channel
e CSI: 2 channels/simplified I°C: 2 channels/UART: 1 channel

I’C bus 2 channels 2 channels 2 channels
Multiplier and divider/multiply- * 16 bits x 16 bits = 32 bits (Unsigned or signed)
accumulator « 32 bits + 32 bits = 32 bits (Unsigned)

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

DMA controller 4 channels
Vectored Internal 37 37 41
interrupt sources External 13 13 13
Key interrupt 8 8 8

Reset

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

Note

Power-on-reset circuit

e Power-on-reset:  1.51 V (TYP.)
o Power-down-reset: 1.50 V (TYP.)

Voltage detector * Rising edge : 1.67 V t0 4.06 V (14 stages)
o Falling edge : 1.63 V to 3.98 V (14 stages)
On-chip debug function Provided

Power supply voltage

V,,=1.61055V (T, = -40 to +85°C)
V,, =2.4105.5V (T, = -40 to +105°C)

Operating ambient temperature

Ta =40 to +85°C (A: Consumer applications, D: Industrial applications )

Ta =40 to +105°C (G: Industrial applications)

Note The illegal instruction is generated when instruction code FFH is executed.

Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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2.1 Port Function

CHAPTER 2 PIN FUNCTIONS

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

shown below.

Table 2-1. Pin I/0 Buffer Power Supplies

(1) 20-pin, 24-pin, 25-pin, 30-pin, 32-pin, 36-pin, 40-pin, 44-pin, 48-pin, 52-pin products

(2) 64-pin products

(3) 80-pin products

Power Supply Corresponding Pins
Vob All pins

Power Supply Corresponding Pins
EVooo Port pins other than P20 to P27, P121 to P124, and P137
Vop e P20 to P27, P121 to P124, and P137

¢ RESET, REGC

Power Supply Corresponding Pins
EVooo Port pins other than P20 to P27, P121 to P124, P137, and P150 to P153
Vob e P20 to P27, P121 to P124, P137, and P150 to P153

¢ RESET, REGC

(4) 100-pin products

Power Supply Corresponding Pins
EVopo, EVop1 Port pins other than P20 to P27, P121 to P124, P137, and P150 to P156
Vob * P20 to P27, P121 to P124, P137, and P150 to P156

* RESET, REGC

(5) 128-pin products

Power Supply Corresponding Pins
EVooo, EVob1 Port pins other than P20 to P27, P121 to P124, P137, and P150 to P156
Voo e P20 to P27, P121 to P124, P137, and P150 to P156

* RESET, REGC

Caution EVopo and EVop1 should have the same potential.
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Set in each port I/O, buffer, pull-up resistor is also valid for alternate functions.

2.1.1 20-pin products

(1/2)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
POO 7-3-2 | I/O Analog input port | ANI17/TI00/TxD1 Port 0.
PO 8-3-1 ANIH6/TO00/RxD1 | 2-Bit VO port
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Input of PO1 can be set to TTL input buffer.
Output of P00 can be set to N-ch open-drain output
(Voo tolerance).
P00 and P01 can be set to analog input "
P10 8-1-2 | /0 Input port SCK00/SCL00 Port 1.
P11 SI00/RXDO/ 5-bit /O port,
TOOLRXD/SDAOO Input/output can be specified in 1-bit units.
P12 742 SO00/TXDO/ Use of an on-chip pull-up resistor can be specified by a
TOOLTXD software setting at input port.
P16 8-1-1 TI01/TO01/INTPS/ Input of P10, P11, P16, and P17 can be set to TTL input
SO11 buffer.
Output of P10 to P12 and P17 can be set to N-ch open-
P17 8-1-2 TI02/TO02/S111/ drain output (Voo tolerance).
SDA11
P20 4-3-1 | 1/O Analog input port | ANIO/AVrerp Port 2.
P21 ANI1/AVrery 3-bit I/ port.
Input/output can be specified in 1-bit units.
P22 ANI2 Note 2
Can be set to analog input .
P30 7-1-1 | /O Input port INTP3/ Port 3.
SCK11/SCL11 1-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P40 7-1-1 [ I/O Input port TOOLO Port 4.
1-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P121 2-2-1 | Input Input port X1 Port 12.
pP1292 X2/EXCLK 2-bit input only port.
P137 2-1-2 | Input Input port INTPO Port 13
1bit input only port.
Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
unit).
2. Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).
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(2/2)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release

P147 7-3-1 [ I/O Analog input port | ANI18 Port 14.
1-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P147 can be set to analog input"**°.

RESET | 2-1-1 | Input — — Input only pin for external reset
When external reset is not used, connect this pin to Voo
directly or via a resistor.

Note Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit

unit).
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2.1.2 24-pin products

(1/2)
Function [Pin Type| 1/O After Reset Alternate Function Function
Name Release
P00 7-3-2 | 1/0 Analog input port | ANI17/TI00/TxD1 Port 0.
2-bit I/O port.
-3- ANI16/TO00/RxD1
Po1 831 X Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Input of PO1 can be set to TTL input buffer.
Output of P00 can be set to N-ch open-drain output
(Voo tolerance).
P00 and P01 can be set to analog input """
P10 8-1-2 | 1/0 Input port SCK00/SCL00 Port 1.
P11 SI00/RxDO/ 5-bit /O port, o
TOOLRXD/SDAOO Input/output can be specified in 1-bit units.
P12 792 SO00/TXDO/ Usfe of an on.-ch|p pull-up resistor can be specified by a
TOOLTXD software setting at input port.
P16 8-1-1 TI01/TO01/INTP5 IbnuF;;Jetrof P10, P11, P16, and P17 can be set to TTL input
P17 8-1-2 TI02/TO02/SO11 Output of P10 to P12, and P17 can be set to N-ch open-
drain output (Voo tolerance).
P20 4-3-1 I/0 Analog input port | ANIO/AVrerp Port 2.
P21 ANI1/AVreru 3-bit I/0 port. o
Input/output can be specified in 1-bit units.
P22 ANI2
Can be set to analog input Note2,
P30 7-1-1 I/0 Input port INTP3/ Port 3.
SCK11/SCL11 2-bit I/0 port.
Input/output can be specified in 1-bit units.
P31 TIO3/TOO03/INTP4/ . . -
Use of an on-chip pull-up resistor can be specified by a
PCLBUZ0 . .
software setting at input port.
P40 7-1-1 I/0 Input port TOOLO Port 4.
1-bit I/O port.
<R> Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P50 7-1-2 | 1/O Input port INTP1/SI11/SDA11 Port 5.
1-bit I/O port.
Output of P50 can be set to N-ch open-drain output
(Voo tolerance).
<R> Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P60 12-1-1 | 1/O Input port SCLAO Port 6.
Input/output can be specified in 1-bit units.
Output of P60 and P61 can be set to N-ch open-drain
output (6 V tolerance).
Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
unit).
2. Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).
Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13 CHAPTER 2 PIN FUNCTIONS
(2/2)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release

P121 2-2-1 | Input Input port X1 Port 12.

pP122 X2/EXCLK 2-bit input only port.

P137 2-1-2 | Input Input port INTPO Port 13
1bit input only port.

P147 7-3-1 [ I/O Analog input port | ANI18 Port 14.
1-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P147 can be set to analog input "°*.

RESET | 2-1-1 | Input — — Input only pin for external reset
When external reset is not used, connect this pin to Voo
directly or via a resistor.

Note Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit

unit).
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2.1.3 25-pin products

(1/2)
Function Pin 110 After Reset Alternate Function Function
Name Type Release
P00 7-3-2 | 1/0 Analog input port | ANI17/TI00/TxD1 Port 0.
2-bit I/O port.
-3- ANI16/TO00/RxD1
Po1 831 X Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Input of PO1 can be set to TTL input buffer.
Output of P00 can be set to N-ch open-drain output
(Voo tolerance).
P00 and P01 can be set to analog input """
P10 8-1-2 | 1/0 Input port SCK00/SCL00 Port 1.
P11 SI00/RxDO/ 5-bit I/ port, o
TOOLRXD/SDA0O Input/output can be specified in 1-bit units.
P12 792 SO00/TXDO/ Usfe of an on.-ch|p pull-up resistor can be specified by a
TOOLTXD software setting at input port.
P16 8-1-1 TI01/TO01/INTP5 Ibnupi;grof P10, P11, P16, and P17 can be set to TTL input
P17 8-1-2 TI02/TO02/SO11 Output of P10 to P12 and P17 can be set to N-ch open-
drain output (Voo tolerance).
P20 4-3-1 I/0 Analog input port | ANIO/AVrerp Port 2.
P21 ANIH/AVaeu 3-bit /O port. o
Input/output can be specified in 1-bit units.
P22 ANI2
Can be set to analog input Note2,
P30 7-1-1 I/0 Input port INTP3/ Port 3.
SCK11/SCL11 2-bit I/0 port.
Input/output can be specified in 1-bit units.
P31 TIO3/TOO03/INTP4/ . . -
Use of an on-chip pull-up resistor can be specified by a
PCLBUZ0 . .
software setting at input port.
P40 7-1-1 1/0 Input port TOOLO Port 4.
1-bit I/O port.
<BR> Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P50 7-1-2 | 1/0 Input port INTP1/SI11/SDA11 Port 5.
1-bit I/O port.
<R> Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Output of P50 can be set to N-ch open-drain output
(Voo tolerance).
P60 12-1-1 [ I/O Input port SCLAO Port 6.
Input/output can be specified in 1-bit units.
Output of P60 and P61 can be set to N-ch open-drain
output (6 V tolerance).
Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
unit).
2. Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).
Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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(2/2)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release

P121 2-2-1 | Input Input port X1 Port 12.

pP122 X2/EXCLK 2-bit input only port.

P130 1-1-1 | Output | Output port — Port 13

P137 2-1-2 | Input Input port INTPO 1-bit output only port and 1-bit input only port.

P147 7-3-1 [ I/O Analog input port | ANI18 Port 14.
1-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P147 can be set to analog input .

RESET | 2-1-1 | Input — — Input only pin for external reset
When external reset is not used, connect this pin to Voo
directly or via a resistor.

Note Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit

unit).
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2.1.4 30-pin products

(1/2)
Function | Pin 1/0 After Reset Alternate Function Function
Name | Type Release
P00 7-3-2 | /O Analog input ANI17/T100/TxD1 Port O.
PO1 8-3-1 port ANI16/TO00/RxD1 2-bit I/O port.

Input/output can be specified in 1-bit units.

Use of an on-chip pull-up resistor can be specified by a
software setting at input port.

Input of PO1 can be set to TTL input buffer.

Output of P00 can be set to N-ch open-drain output
(Voo tolerance).

P00 and PO1 can be set to analog input

Note 1

P10 8-1-2 | I/O Input port SCK00/SCL00/(TI07)/ | Port 1.
(TO07) 8-bit 1/0 port.
P11 SI100/RxDO/TOOLRxXD/ | InPut/output can be specified in 1-bit units.
SDAO00/(T106)/(TO06) Use of an on-chip pull-up resistor can be specified by a
P12 7-1-2 SO00/TXDO/TOOLTXD/ software setting at input port.
(T105)/(TO05) Input of P10, P11, and P13 to P17 can be setto TTL
P13 8-1-2 TXD2/SO20/(SDAAQ) | InPutbuffer.
(TI04)/(TO04) QOutput of P10 to P15, and P17 can be set to N-ch open-
drain output (Voo tolerance).
P14 RxD2/S120/SDA20/
(SCLAO0)/(TI03)/
(TOO03)
P15 PCLBUZ1/SCK20/
SCL20/(T102)/(TO02)
P16 8-1-1 TI01/TOO1/INTP5/
(RxDO0)
P17 8-1-2 TI02/TO02/(TxD0)
P20 4-3-1 | 1/O Analog input ANIO/AVRerp Port 2.
P21 port ANI1/AVReru 4-bit 1/0 port.
P22 ANI2 Input/output can be specified in 1-bit units.
P23 ANI3 Can be set to analog input Note2,
P30 7-1-1 | /O Input port INTP3/ Port 3.
SCK11/SCL11 2-bit I/O port.
P31 TI03/TO03/INTP4/ Input/output can be specified in 1-bit units.
PCLBUZ0 Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P40 7-1-1 | I/O Input port TOOLO Port 4.
1-bit I/O port.
<R> Input/output can be specified in 1-bit units.

Use of an on-chip pull-up resistor can be specified by a
software setting at input port.

Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
unit).
2. Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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(2/2)

Function
Name

Pin
Type

1/10

After Reset
Release

Alternate Function

Function

P50

7-1-2

P51

7-1-1

/0

Input port

INTP1/SI11/SDA11

INTP2/SO11

Port 5.

2-bit 1/0 port.

Input/output can be specified in 1-bit units.

Use of an on-chip pull-up resistor can be specified by a
software setting at input port.

Output of P50 can be set to N-ch open-drain output
(Voo tolerance).

P60
P61

12-1-1

/0

Input port

SCLAO

SDAAO

Port 6.

2-bit I/O port.

Input/output can be specified in 1-bit units.

Output of P60 and P61 can be set to N-ch open-drain
output (6 V tolerance).

P120

7-3-1

P121
P122

2-2-1

Input

Input port

ANI19

X1

X2/EXCLK

Port 12.
1-bit 1/0O port and 2-bit input only port.
P120 can be set to analog input .

For only P120, input/output can be specified in 1-bit
units.

For only P120, use of an on-chip pull-up resistor can be
specified by a software setting at input port.

P137

Input

Input port

INTPO

Port 13
1-bit input only port

P147

I/0

Analog input port

ANI18

Port 14.
1-bit I/O port.
Input/output can be specified in 1-bit units.

Use of an on-chip pull-up resistor can be specified by a
software setting at input port.

P147 can be set to analog input Note,

2-1-1

Input

Input only pin for external reset
When external reset is not used, connect this pin to Voo
directly or via a resistor.

Note Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit

unit).

RO1UH0146EJ0330 Rev.3.30

Mar 25, 2016

RRENESAS

63



RL78/G13 CHAPTER 2 PIN FUNCTIONS

2.1.5 32-pin products

(1/2)
Function | Pin 1/0 After Reset Alternate Function Function
Name | Type Release
P00 7-3-2 | /O Analog input ANI17/T100/TxD1 Port O.
PO1 8-3-1 port ANI16/TO00/RxD1 2-bit I/O port.

Input/output can be specified in 1-bit units.

Use of an on-chip pull-up resistor can be specified by a
software setting at input port.

Input of PO1 can be set to TTL input buffer.

Output of P00 can be set to N-ch open-drain output
(Voo tolerance).

P00 and PO1 can be set to analog input

Note 1

P10 8-1-2 | I/O Input port SCK00/SCL00/(TI07)/ | Port 1.
(TO07) 8-bit 1/0 port.
P11 SI100/RxDO/TOOLRxXD/ | InPut/output can be specified in 1-bit units.
SDAO00/(T106)/(TO06) Use of an on-chip pull-up resistor can be specified by a
P12 7-1-2 S0O00/TXDO/ software setting at input port.
TOOLTXD/(INTP5)/ Input of P10, P11, and P13 to P17 can be setto TTL
(T105)/(TO05) input buffer.
P13 8-1-2 TXD2/SO20/(SDAAQ)/ QOutput of P10 to P15, and P17 can be set to N-ch open-
(TI04)/(TO04) drain output (Voo tolerance).
P14 RxD2/S120/SDA20/
(SCLAO0)/(T103)/(TO03)
P15 PCLBUZ1/SCK20/
SCL20/(T102)/(TO02)
P16 8-1-1 TIO1/TOO01/INTP5/
(RxDO0)
P17 8-1-2 TI02/TO02/(TxD0)
P20 4-3-1 | 1/O Analog input ANIO/AVRerp Port 2.
P21 port ANI1/AVReru 4-bit 1/0 port.
P22 ANI2 Input/output can be specified in 1-bit units.
P23 ANI3 Can be set to analog input Note2,
P30 7-1-1 | /O Input port INTP3/ Port 3.
SCK11/SCL11 2-bit I/O port.
P31 TI03/TO03/INTP4/ Input/output can be specified in 1-bit units.
PCLBUZ0 Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P40 7-1-1 | I/O Input port TOOLO Port 4.
1-bit I/O port.
<R> Input/output can be specified in 1-bit units.

Use of an on-chip pull-up resistor can be specified by a
software setting at input port.

Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
unit).
2. Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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(2/2)
Function |Pin Type| 1/O After Reset Alternate Function Function
Name Release

P50 7-1-2 110 Input port INTP1/SI11/SDA11 Port 5.

P51 7-1-1 INTP2/SO11 2-bit /0 port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Output of P50 can be set to N-ch open-drain output
(Voo tolerance).

P60 12-1-1 [ 1/O Input port SCLAO Port 6.

P61 SDAAO 3-bit I/O port.

P62 . Input/output can be specified in 1-bit units.
Output of P60 to P62 can be set to N-ch open-drain
output (6 V tolerance).

P70 7-1-1 1/0 Input port — Port 7.
1-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.

P120 7-3-1 I/0 Analog input port | ANI19 Port 12.

P121 2.0.1 Input | Input port X1 1-bit I/0O port and 2-bit input only port.

P12 X2/EXCLK Fo.r only P120, input/output can be specified in 1-bit
units.
For only P120, use of an on-chip pull-up resistor can be
specified by a software setting at input port.
P120 can be set to analog input"**°.

P137 2-1-2 Input | Input port INTPO Port 13
1bit input only port.

P147 7-3-1 I/0 Analog input port | ANI18 Port 14.
1-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P147 can be set to analog input Note,

RESET | 2-1-1 Input | — — Input only pin for external reset
When external reset is not used, connect this pin to Voo
directly or via a resistor.

Note Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit

unit).
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2.1.6 36-pin products

(1/2)
Function | Pin 1/0 After Reset Alternate Function Function
Name | Type Release
P00 7-1-2 | /O Input port TI00/TxD1 Port 0.
PO1 8-1-1 TO00/RxDA 2-bit I/O port.

Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.

Input of PO1 can be set to TTL input buffer.
Output of P00 can be set to N-ch open-drain output
(Voo tolerance).

P10 8-1-2 | /0 Input port SCK00/SCL00 Port 1.
(T107)/(TO07) 8-bit I/O port.
P11 SI100/RxDO/TOOLRxXD/ | InPut/output can be specified in 1-bit units.
SDAO00/(T106)/(TO06) Use of an on-chip pull-up resistor can be specified by a
P12 7-1-2 SO00/TXDO/TOOLTXD/ software setting at input port.
(T105)/(TO05) Input of P10, P11, and P13 to P17 can be setto TTL
P13 8-1-2 TXD2/SO20/(SDAAQ) | InPutbuffer.
(TI04)/(TO04) QOutput of P10 to P15, and P17 can be set to N-ch open-
drain output (Voo tolerance).
P14 RxD2/S120/SDA20/
(SCLAO)/(TI03)/
(TOO03)
P15 PCLBUZ1/SCK20/
SCL20/(T102)/(TO02)
P16 8-1-1 TIO1/TOO01/INTP5/
(RxDO0)
P17 8-1-2 TI102/TO02/(TxDO0)
P20 4-3-1 | 1/O Analog input ANIO/AVRerp Port 2.
P21 port ANI1/AVReru 6-bit 1/O port.
P22 ANI2 Input/output can be specified in 1-bit units.
. Note
P23 ANI3 Can be set to analog input .
P24 ANI4
P25 ANI5
P30 7-1-1 | /O Input port INTP3/ Port 3.
SCK11/SCL11 2-bit I/O port.
P31 TI03/TO03/INTP4/ Input/output can be specified in 1-bit units.
PCLBUZ0O Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P40 7-1-1 | I/O Input port TOOLO Port 4.
1-bit I/O port.
<R> Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Note Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).
Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
P50 7-1-2 [ I/O Input port INTP1/SI11/SDA11 Port 5.
P51 7-1-1 INTP2/SO11 2-bit /0 port.
<R> Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Output of P50 can be set to N-ch open-drain output
(Voo tolerance).
P60 12-1- | /O Input port SCLAO Port 6.
P61 1 SDAAO 3-bit I/O port.
P62 - Input/output can be specified in 1-bit units.
Output of P60 to P62 can be set to N-ch open-drain
output (6 V tolerance).
P70 7-1-1 | I/O Input port SCK21/SCL21 Port 7.
3-bit 1/0 port.
P71 7-1-2
Si21/Sbat Input/output can be specified in 1-bit units.
P72 7-1-1 So21 Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Output of P71 can be set to N-ch open-drain output
(Voo tolerance).
P120 7-3-1 [ I/O Analog input port | ANI19 Port 12.
P121 2.2-1 | Input Input port X1 1-bit I/O port and 2-bit input only port.
For only P120, input/output can be specified in 1-bit
<R> P122 X2/EXCLK :
units.
For only P120, use of an on-chip pull-up resistor can be
specified by a software setting at input port.
P120 can be set to analog input .
P137 2-1-2 | Input Input port INTPO Port 13
1bit input only port.
P147 7-3-1 | I/O Analog input port | ANI18 Port 14.
1-bit I/O port.
R Input/output can be specified in 1-bit units.
<R>
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P147 can be set to analog input "°*.
RESET | 2-1-1 | Input — — Input only pin for external reset
When external reset is not used, connect this pin to Voo
directly or via a resistor.

Note Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit

unit).

RO1UH0146EJ0330 Rev.3.30

Mar 25, 2016

RRENESAS




RL78/G13

CHAPTER 2 PIN FUNCTIONS

2.1.7 40-pin products

(1/2)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
P00 7-1-2 | 1/O Input port TI00/TxD1 Port 0.
PO1 8-1-1 TO00/RxD1 2-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Input of PO1 can be set to TTL input buffer.
Output of P00 can be set to N-ch open-drain output
(Voo tolerance).
P10 8-1-2 | I/O Input port SCK00/SCL00/(TI07)/ | Port 1.
(TO07) 8-bit 1/0 port.
P11 SI100/RxDO/TOOLRxXD/ | InPut/output can be specified in 1-bit units.
SDAO00/(T106)/(TO06) Use of an on-chip pull-up resistor can be specified by a
P12 7-1-2 SO00/TXDO/TOOLTXD/ software setting at input port.
(T105)/(TO05) Input of P10, P11, and P13 to P17 can be setto TTL
P13 8-1-2 TXD2/SO20/(SDAAQ) | InPutbuffer.
(TI04)/(TO04) QOutput of P10 to P15, and P17 can be set to N-ch open-
drain output (Voo tolerance).
P14 RxD2/S120/SDA20/
(SCLAO0)/(TI03)/
(TOO03)
P15 PCLBUZ1/SCK20/
SCL20/(T102)/(TO02)
P16 8-1-1 TI01/TOO1/INTP5/
(RxDO0)
P17 8-1-2 TI102/TO02/(TxDO0)
P20 4-3-1 | 1/O Analog input ANIO/AVRerp Port 2.
P21 port ANI1/AVRerm 7-bit I/0 port.
P22 ANI2 Input/output can be specified in 1-bit units.
P23 ANI3 Can be set to analog input Note,
P24 ANI4
P25 ANI5
P26 ANI6
P30 7-1-1 | /O Input port INTP3/RTC1HZ/ Port 3.
SCK11/SCL11 2-bit 1/0 port.
P31 TI03/TO03/INTP4/ Input/output can be specified in 1-bit units.
PCLBUZO0 Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P40 7-1-1 | I/O Input port TOOLO Port 4.
1-bit I/O port.
<R> Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Note Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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(2/2)
Function Pin /0 After Reset Alternate Function Function
Name Type Release
P50 7-1-2 I/0 Input port INTP1/SI11/SDA11 Port 5.
P51 7-1-1 INTP2/SO11 2-bit /0 port.
Output of P50 can be set to N-ch open-drain output
(Voo tolerance).
<R> Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P60 12-1-1 | I/O Input port SCLAO Port 6.
P61 SDAAO 3-bit I/O port.
P62 - Input/output can be specified in 1-bit units.
Output of P60 to P62 can be set to N-ch open-drain
output (6 V tolerance).
P70 7-1-1 /10 Input port KRO/SCK21/SCL21 Port 7.
4-bit I/O port.
P71 7-1-2
KR1/SI21/SDAf Input/output can be specified in 1-bit units.
P72 7-1-1 KR2/5021 Use of an on-chip pull-up resistor can be specified by a
P73 KR3 software setting at input port.
Output of P71 can be set to N-ch open-drain output
(Voo tolerance).
P120 7-3-1 1/0 Analog input port | ANI19 Port 12.
P121 2-2-1 | Input | Input port X1 1-bit I/O port and 4-bit input only port.
<R> pP122 X2/EXCLK For only P120, input/output can be specified in 1-bit
123 units.
XT1 For only P120, use of an on-chip pull-up resistor can be
P124 XT2/EXCLKS specified by a software setting at input port.
P120 can be set to analog input .
P137 2-1-2 Input | Input port INTPO Port 13.
1-bit input only port.
P147 7-3-1 I/0 Analog input port | ANI18 Port 14.
1-bit I/O port.
<R> e N
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P147 can be set to analog input .
RESET | 2-1-1 Input | — — Input only pin for external reset
When external reset is not used, connect this pin to Voo
directly or via a resistor.

Note Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit

unit).

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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2.1.8 44-pin products

(1/2)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
P00 7-1-2 | /O Input port TI00/TxD1 Port 0.
PO1 8-1-1 TO00/RxD1 2-bit 110 port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Input of PO1 can be set to TTL input buffer.
Output of P00 can be set to N-ch open-drain output
(Voo tolerance).
P10 8-1-2 | /0 Input port SCK00/SCLO0/ Port 1.
(T107)/(TOQ7) 8-bit 1/0 port.
P11 SI100/RxD0/ Input/output can be specified in 1-bit units.
TOOLRxD/SDA00/ Use of an on-chip pull-up resistor can be specified by a
(T106)/(TO06) software setting at input port.
P12 7-1-2 SO00/TxD0/ Input of P10, P11, and P13 to P17 can be setto TTL
TOOLTxD/(TI05)/ input buffer.
(TOO5) Output of P10 to P15, and P17 can be set to N-ch open-
P13 8-1.2 TxD2/SO20/ drain output (Voo tolerance).
(SDAAO)/(TI04)/
(TO04)
P14 RxD2/S120/SDA20/
(SCLAO0)/(TI03)/
(TO03)
P15 PCLBUZ1/SCK20/
SCL20/(T102)/(TO02)
P16 8-1-1 TIO1/TOO01/INTPS/
(RxDO0)
P17 8-1-2 TI02/TO02/(TxDO0)
P20 4-3-1 | 1/0O Analog input port | ANIO/AVrerp Port 2.
P21 ANI1/AVrery 8-bit I/ port.
Input/output can be specified in 1-bit units.
P22 ANI2 Note
Can be set to analog input .
P23 ANI3
P24 ANI4
P25 ANI5
P26 ANI6
P27 ANI7
P30 7-1-1 | /O Input port INTP3/RTC1HZ/ Port 3.
SCK11/SCL11 2-bit 1/0 port.
P31 TI03/TO03/INTP4/ Input/output can be specified in 1-bit units.
PCLBUZO Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Note Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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(2/2)
Function |Pin Type| 1/O After Reset Alternate Function Function
Name Release
P40 7-1-1 1/10 Input port TOOLO Port 4.
P41 TI07/TO07 2-bit 1/0 port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P50 7-1-2 1/0 Input port INTP1/SI11/SDA11 Port 5.
P51 7-1-1 INTP2/SO11 2-bit I/0 port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Output of P50 can be set to N-ch open-drain output
(Voo tolerance).
P60 12-1-1 | I/O Input port SCLAO Port 6.
P61 SDAAO 4-bit 1/0 port.
P62 - Input/output can be specified in 1-bit units.
P63 _ Output of P60 to P63 can be set to N-ch open-drain
output (6 V tolerance).
P70 7-1-1 1/0 Input port KR0/SCK21/SCL21 Port 7.
P71 7-1-2 KR1/SI21/SDA21 4-bit /0 port.
Input/output can be specified in 1-bit units.
P72 7-1-1 KR2/S021 . . o
Use of an on-chip pull-up resistor can be specified by a
P73 KR3 software setting at input port.
Output of P71 can be set to N-ch open-drain output
(Voo tolerance).
P120 7-3-1 I/0 Analog input port | ANI19 Port 12.
P121 2.0.1 Input | Input port X1 1-bit I/0 port and 4-bit input only port.
For only P120, input/output can be specified in 1-bit
P122 X2/EXCLK .
units.
P123 XT1 For only P120, use of an on-chip pull-up resistor can be
P124 XT2/EXCLKS specified by a software setting at input port.
P120 can be set to analog input .
P137 2-1-2 Input | Input port INTPO Port 13.
1-bit input only port.
P146 7-1-1 110 Input port — Port 14.
P147 7-3-1 Analog input port | ANI18 1-bit /0 port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P147 can be set to analog input Note,
RESET | 2-1-1 Input | — — Input only pin for external reset
When external reset is not used, connect this pin to Voo
directly or via a resistor.

Note Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit

unit).
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2.1.9 48-pin products

(1/2)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
P00 7-1-2 | /O Input port TI00/TxD1 Port 0.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Input of PO1 can be set to TTL input buffer.
Output of P00 can be set to N-ch open-drain output
(Voo tolerance).
P10 8-1-2 | /0 Input port SCK00/SCLO0/ Port 1.
(T107)/(TOQ7) 8-bit 1/0 port.
P11 SI00/RxDO/TOOLRx | Input/output can be specified in 1-bit units.
D/SDAO00/(T106)/ Use of an on-chip pull-up resistor can be specified by a
(TOO06) software setting at input port.
P12 7-1-2 SO00/TxD0/ Input of P10, P11, and P13 to P17 can be setto TTL
TOOLTxD/(TI05)/ input buffer.
(TOO5) Output of P10 to P15, and P17 can be set to N-ch open-
P13 8-1.2 TxD2/SO20/ drain output (Voo tolerance).
(SDAAO)/(TI04)/
(TO04)
P14 RxD2/S120/SDA20/
(SCLAO0)/(TI03)/
(TO03)
P15 PCLBUZ1/SCK20/
SCL20/(T102)/(TO02)
P16 8-1-1 TI01/TOO1/INTP5/
(RxDO0)
P17 8-1-2 T102/TO02/(TxDO0)
P20 4-3-1 | 1/0 Analog input port | ANIO/AVrerp Port 2.
P21 ANI1/AVeeru 8-bit /O port.
Input/output can be specified in 1-bit units.
P22 ANI2 Note
Can be set to analog input .
P23 ANI3
P24 ANI4
P25 ANI5
P26 ANI6
P27 ANI7
P30 7-1-1 | I/O Input port INTP3/RTC1HZ/ Port 3.
SCK11/SCL11 2-bit I/0 port.
P31 TI03/TO03/INTP4/ Input/output can be specified in 1-bit units.
PCLBUZO Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Note Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13 CHAPTER 2 PIN FUNCTIONS

(2/2)
Function Pin 1/0 After Reset Alternate Function Function
Name Type Release
P40 7-1-1 1/10 Input port TOOLO Port 4.
P41 TI07/TO07 2-bit 1/0 port.
<R> Input/output can be specified in 1-bit units.

Use of an on-chip pull-up resistor can be specified by a
software setting at input port.

P50 7-1-2 | 1/O Input port INTP1/SI11/SDA11 Port 5.

<As P51 7-1-1 INTP2/SO11 2-bit I/0 port.

Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Output of P50 can be set to N-ch open-drain output
(Voo tolerance).

P60 12-1-1 | I/O Input port SCLAO Port 6.

P61 SDAAO 4-bit 1/0 port.

P62 - Input/output can be specified in 1-bit units.

P63 _ Output of P60 to P63 can be set to N-ch open-drain
output (6 V tolerance).

P70 7-1-1 I/0 Input port KR0/SCK21/SCL21 Port 7.

P71 7-1-2 KR1/SI21/SDA21 6-bit 1/0 port.
Input/output can be specified in 1-bit units.

P72 7-1-1 KR2/S021 . . o
Use of an on-chip pull-up resistor can be specified by a

P73 KR3/SO01 software setting at input port.

P74 7-1-2 KR4/INTP8/SI01/ Output of P71 and P74 can be set to N-ch open-drain

SDAO1 output (Voo tolerance).
P75 7-1-1 KR5/INTP9/SCKO01/
SCLO1

P120 7-3-1 110 Analog input port | ANI19 Port 12.

P121 2-2-1 |Input | Input port X1 1-bit I/0 port and 4-bit input only port.
For only P120, input/output can be specified in 1-bit

<R> P122 X2/EXCLK .

units.

P123 XT1 For only P120, use of an on-chip pull-up resistor can be

P124 XT2/EXCLKS specified by a software setting at input port.
P120 can be set to analog input .

P130 1-1-1 Qutput | Output port — Port 13.

P137 2.1-2 Input Input port INTPO 1-bit output port and 1-bit input only port.

P140 7-1-1 /10 Input port PCLBUZO/INTP6 Port 14.

P146 — 3-bit 1/0 port.

R> P147 7.3-1 Analog input port | ANI18 Input/output can. be specified.in 1-bit units. -

Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P147 can be set to analog input .

RESET | 2-1-1 Input — — Input only pin for external reset
When external reset is not used, connect this pin to Voo
directly or via a resistor.

Note Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
unit).

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 2 PIN FUNCTIONS

2.1.10 52-pin products

(1/2)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
P00 7-1-2 | /O Input port TI0OO Port 0.
PO1 8-1-1 TO00 4-bit I/O port.
- Input/output can be specified in 1-bit units.
P02 7-3-2 Analog input ANI17/TxD1
Use of an on-chip pull-up resistor can be specified by a
P -3-2 port
03 83 ANI6/RxD1 software setting at input port.
Input of PO1 and P03 can be set to TTL input buffer.
Output of P00, P02, and P03 can be set to N-ch open-
drain output (Voo tolerance).
P02 and P03 can be set to analog input " "
P10 8-1-2 | /0 Input port SCK00/SCLO0/ Port 1.
(TI07)/(TO07) 8-bit I/O port.
P11 S100/RxDO/TOOLRxD; | Inputioutput can be specified in 1-bit units.
SDAOO/(TI06)/(TO06) | Use of an on-chip pull-up resistor can be specified by a
P12 7-1-2 S000/TxDO/TOOLTXD/ software setting at input port.
(T105)/(TO05) Input of P10, P11, and P13 to P17 can be setto TTL
P13 8-1-2 TXD2/S020/ (SDAAQ)/ | MPutbuffer.
(TI04)/ (TO04) QOutput of P10 to P15, and P17 can be set to N-ch open-
drain output (Voo tolerance).
P14 RxD2/S120/SDA20/
(SCLAO)/(TI03)/
(TOO03)
P15 PCLBUZ1/SCK20/
SCL20/(T102)/(TO02)
P16 8-1-1 TIO1/TOO1/INTP5/
(RxDO0)
P17 8-1-2 TI102/TO02/(TxDO0)
P20 4-3-1 | 1/0 Analog input ANIO/AVRerp Port 2.
P21 port ANI/AVrgrn 8-bit IO port.
Input/output can be specified in 1-bit units.
p22 ANI2 Note 2
Can be set to analog input .
P23 ANI3
P24 ANI4
P25 ANI5
P26 ANI6
P27 ANI7
P30 7-1-1 | I/O Input port INTP3/RTC1HZ/ Port 3.
SCK11/SCL11 2-bit I/0 port.
P31 TI03/TO03/INTP4/PCL Input/output can be specified in 1-bit units.
BUZO Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
unit).
2. Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).
Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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<R>

<R>

<R>

<R>

RL78/G13 CHAPTER 2 PIN FUNCTIONS
(2/2)
Function |Pin Type| /O After Reset Alternate Function Function
Name Release

P40 7-1-1 I/0 Input port TOOLO Port 4.

P41 TI07/TO07 2-bit I/0 port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by
a software setting at input port.

P50 7-1-2 1/0 Input port INTP1/SI11/SDA11 Port 5.

P51 7-1-1 INTP2/SO11 2-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by
a software setting at input port.
Output of P50 can be set to N-ch open-drain output
(Voo tolerance).

P60 12-1-1 | I/O Input port SCLAO Port 6.

P61 SDAAO 4-bit 1/0 port.

P62 - Input/output can be specified in 1-bit units.

P63 _ Output of P60 to P63 can be set to N-ch open-drain
output (6 V tolerance).

P70 7-11 110 Input port KR0/SCK21/SCL21 Port 7.

P71 7-1-2 KR1/S121/SDA21 8-bit /O port.
Input/output can be specified in 1-bit units.

P72 7-1-1 KR2/S021 . . o
Use of an on-chip pull-up resistor can be specified by

P73 KR3/SO01 a software setting at input port.

P74 7-1-2 KR4/INTP8/SI01/SDA01 Output of P71 and P74 can be set to N-ch open-drain

P75 7-1-1 KR5/INTP9/SCK01/SCLO1 | output (Voo tolerance).

P76 KR6/INTP10/(RxD2)

P77 KR7/INTP11/(TxD2)

P120 7-3-1 110 Analog ANI19 Port 12.

input port 1-bit I/O port and 4-bit input only port.

P121 2-2-1 Input Input port X1 For only P120, input/output can be specified in 1-bit

P122 X2/EXCLK units.
For only P120, use of an on-chip pull-up resistor can

P123 XT1 be specified by a software setting at input port.

P124 XT2/EXCLKS P120 can be set to analog input "***.

P130 1-1-1 Output | Output port | — Port 13.

P137 2.1-2 Input Input port INTPO 1-bit output port and 1-bit input only port.

P140 7-1-1 110 Input port PCLBUZO0/INTP6 Port 14.

P146 — 3-bit I/O port.

P147 7.3-1 Analog ANI18 Input/output can be specified in 1-bit units.

input port Use of an on-chip pull-up resistor can be specified by

a software setting at input port.
P147 can be set to analog input .

RESET | 2-1-1 Input | — — Input only pin for external reset
When external reset is not used, connect this pin to
Voo directly or via a resistor.

Note Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit

unit).

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 2 PIN FUNCTIONS

2.1.11 64-pin products

(1/2)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
P00 7-1-2 | /O Input port TIOO Port 0.
PO1 8-1-1 TO00 7-bit O port,
- Input/output can be specified in 1-bit units.
P02 7-3-2 Analog input | ANI17/SO10/TxD1 . . .
port Use of an on-chip pull-up resistor can be specified by a
P03 8-3-2 ANI16/SI10/RxD1/SDA10 software setting at input port.
Po4 8-1-2 Input port SCK10/5CL10 Input of P01, P03, and P04 can be set to TTL input
P05 7-1-1 TI0O5/TO05 buffer.
PO6 TI06/TO06 Out.put of P00 and P02 to P04 can be set to N-ch open-
drain output (EVoo tolerance).
P02 and P03 can be set to analog input "
P10 8-1-2 | I/O Input port SCKO00/SCL00/ Port 1.
(T107)/(TOQ7) 8-bit I/0 port.
P11 SI100/RxDO/ Input/output can be specified in 1-bit units.
TOOLRxD/SDA00/ Use of an on-chip pull-up resistor can be specified by a
(T106)/(TO06) software setting at input port.
P12 7-1-2 SO00/TxDO/TOOLTXD/ Input of P10, P11, and P13 to P17 can be setto TTL
(INTP5)/(TI105)/(TO05) input buffer.
P13 8-1-2 TxD2/SO20/ dOu'(.put of P10Et\c/) P15I and P17 can be set to N-ch open-
(SDAAQ)/(TI04)/(TO04) rain output (EVoo tolerance).
P14 RxD2/S120/SDA20/
(SCLAO)/(T103)/(TO03)
P15 SCK20/SCL20/
(T102)/(TO02)
P16 8-1-1 TIO1/TOO01/INTP5/
(S100)/(RxDO0)
P17 8-1-2 TI02/TO02/(SO00)/(TxDO)
P20 4-3-1 | 1/O Analog input | ANIO/AVrerr Port 2.
rt 8-bit I/O port.
P21 po
ANH/AVrer Input/output can be specified in 1-bit units.
P22 ANI2 Can be set to analog input .
P23 ANI3
P24 ANI4
P25 ANI5
P26 ANI6
P27 ANI7
P30 7-1-1 | /O Input port INTP3/RTC1HZ/ Port 3.
SCK11/SCL11 2-bit 1/0 port.
P31 TI03/TO03/INTP4/ Input/output can be specified in 1-bit units.
(PCLBUZ0) Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P40 7-1-1 | I/O Input port TOOLO Port 4.
P41 TI07/TO07 2-bit I/O port.
P42 TI04/TO04 Input/output can be specified in 1-bit units.
P43 Use of an on-chip pull-up resistor can be specified by a
o software setting at input port.
Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
unit).
2. Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).
Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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<R>

RL78/G13 CHAPTER 2 PIN FUNCTIONS
(2/2)
Function |Pin Type| /O After Reset Alternate Function Function
Name Release
P40 7-1-1 110 Input port TOOLO Port 4.
P41 TI07/TO07 2-bit 1/O port.
P42 TI04/TO04 Input/output can be specified in 1-bit units.
P43 Use of an on-chip pull-up resistor can be specified by
T a software setting at input port.
P50 7-1-2 | I/O Input port INTP1/SI11/SDA11 Port 5.
P51 7-1-1 INTP2/SO11 6-bit I/O port.
P52 (INTP10) Input of P55 can be set to TTL input buffer.
Output of P50 and P55 can be set to N-ch open-drain
P53 (INTP11)
output (EVoo tolerance).
P54 — Input/output can be specified in 1-bit units.
P55 8-1-2 (PCLBUZ1)/(SCKO00) Use of an on-chip pull-up resistor can be specified by
a software setting at input port.
P60 12-1-1 | 1/O Input port SCLAO Port 6.
P61 SDAAO 4-bit I/O port.
P62 . Input/output can be specified in 1-bit units.
P63 _ Output of P60 to P63 can be set to N-ch open-drain
output (6 V tolerance).
P70 7-1-1 | /O Input port | KRO/SCK21/SCL21 Port 7.
P71 7-1-2 KR1/SI21/SDA21 8-bit I/O port.
Output of P71 and P74 can be set to N-ch open-drain
P72 7-1-1 KR2/S021
output (Voo tolerance).
P73 KR3/5001 Input/output can be specified in 1-bit units.
P74 7-1-2 KR4/INTP8/SI01/SDAO1 Use of an on-chip pull-up resistor can be specified by
P75 7.1-1 KR5/INTP9/SCKO01/SCLO1 a software setting at input port.
P76 KR6/INTP10/(RxD2)
P77 KR7/INTP11/(TxD2)
P120 7-3-1 I/0 Analog ANI19 Port 12.
input port 1-bit 1/0 port and 4-bit input only port.
P121 2-2-1 Input Input port X1 For only P120, input/output can be specified in 1-bit
P122 X2/EXCLK units.
For only P120, use of an on-chip pull-up resistor can
P123 XT1 be specified by a software setting at input port.
P124 XT2/EXCLKS P120 can be set to analog input .
P130 1-1-1 Output | Output port | — Port 13.
P137 2.1-2 Input Input port INTPO 1-bit output port and 1-bit input only port.
P140 7-11 110 Input port PCLBUZ0/INTP6 Port 14.
P141 PCLBUZ1/INTP7 4-bit O port.
146 — Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by
P147 7-31 Analog ANI18 a software setting at input port.
input port . Note
P147 can be set to analog input .
RESET | 2-1-1 Input — — Input only pin for external reset
When external reset is not used, connect this pin to
Voo directly or via a resistor.

Note Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
unit).

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 2 PIN FUNCTIONS

2.1.12 80-pin products

(1/3)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
P00 7-1-2 | /O Input port TIOO Port 0.
PO1 8-1-1 TO00 7-bit O port,
- Input/output can be specified in 1-bit units.
P02 7-3-2 Analog input port | ANI17/SO10/TxD1
Use of an on-chip pull-up resistor can be specified by a
PO3 8-3-2 gg:% SHO/RxD1/ software setting at input port.
Input of PO1, P03, and P04 can be set to TTL input
P04 8-1-2 Input port SCK10/SCL10 buffer.
P05 7-1-1 TI05/TO05 Output of P00 and P02 to P04 can be set to N-ch open-
PO6 TI06/TO06 drain output (EVoo tolerance). e
P02 and P03 can be set to analog input .
P10 8-1-2 | I/O Input port SCKO00/SCL00/ Port 1.
(TI07)/(TO07) 8-bit 1/0 port.
P11 SI00/RxDO/ Input/output can be specified in 1-bit units.
TOOLRxD/SDA00/ Use of an on-chip pull-up resistor can be specified by a
(T106)/(TO06) software setting at input port.
P12 7-1-2 SO00/TxDO/ Input of P10, P11, and P13 to P17 can be setto TTL
TOOLTxD/(INTP5)/ input buffer.
(TI05)/(TOO05) Output of P10 to P15, and P17 can be set to N-ch open-
P13 8-1-2 TxD2/SO20/ drain output (EVoo tolerance).
(SDAAOQ)/(TI04)/
(TO04)
P14 RxD2/S120/SDA20/
(SCLAO)/(TI103)/
(TO03)
P15 SCK20/SCL20/
(T102)/(TO02)
P16 8-1-1 TIO1/TOO01/INTPS/
(S100)/(RxDO)
P17 8-1-2 TI02/TO02/(SO00)/
(TxDO0)
P20 4-3-1 | 110 Analog input port | ANIO/AVrerp Port 2.
8-bit I/O port.
P21
ANIT/AVeerw Input/output can be specified in 1-bit units.
P22 ANI2 Can be set to analog input ",
P23 ANI3
P24 ANI4
P25 ANI5
P26 ANI6
P27 ANI7
P30 7-1-1 [ I/O Input port INTP3/RTC1HZ/ Port 3.
SCK11/SCL11 2-bit 1/0 port.
P31 TI03/TO03/INTP4/ Input/output can be specified in 1-bit units.
(PCLBUZ0) Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
unit).
2. Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).
Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13 CHAPTER 2 PIN FUNCTIONS
(2/3)
Function Pin 110 After Reset Alternate Function Function
Name Type Release
P40 7-1-1 1/10 Input port TOOLO Port 4.
P41 TI07/T007 6-bit VO port.
Input/output can be specified in 1-bit units.
P42 TI04/TO04 . . -
Use of an on-chip pull-up resistor can be specified by a
P43 8-1-2 SCK01/SCLO1 software setting at input port.
P44 S101/SDAO01 Input of P43 and P44 can be set to TTL input buffer.
P45 7-1-2 S001 Output of P43 to P45 can be set to N-ch open-drain
output (EVoo tolerance).
P50 7-1-2 110 Input port INTP1/SI11/SDA11 Port 5.
P51 7-1-1 INTP2/SO11 6-bit O port.
Input/output can be specified in 1-bit units.
P52 7-1-2 SO031 . . e
Use of an on-chip pull-up resistor can be specified by a
P53 8-1-2 SI31/SDA31 software setting at input port.
P54 SCK31/SCL31 Input of P53 to P55 can be set to TTL input buffer.
P55 (PCLBUZ1)/(SCK00) | Output of P50 and P52 to P55 can be set to N-ch open-
drain output (EVoo tolerance).
P60 12-1-1 | I/O Input port SCLAO Port 6.
P61 SDAAO 8-bit 110 port.
Input/output can be specified in 1-bit units.
P62 SCLA1
P63 Output of P60 to P63 can be set to N-ch open-drain
SDAAT output (6 V tolerance).
P64 71 TI10/TO10 For P64 to P67, use of an on-chip pull-up resistor can be
P65 TH1/TO11 specified by a software setting at input port.
P63 TH2/TO12
P67 TI3/TO13
P70 7-1-1 1/0 Input port KR0/SCK21/SCL21 Port 7.
P71 7-1-2 KR1/SI21/SDA21 | 8-Dit VO port.
Input/output can be specified in 1-bit units.
P72 7-1-1 KR2/S021 . ) o
Use of an on-chip pull-up resistor can be specified by a
P73 KR3 software setting at input port.
P74 7-1-2 KR4/INTP8 Output of P71 and P74 can be set to N-ch open-drain
P75 7-1-1 KR5/INTP9 output (EVoo tolerance).
P76 KR6/INTP10/(RxD2)
P77 KR7/INTP11/(TxD2)
Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).

RO1UH0146EJ0330 Rev.3.30

Mar 25, 2016

RRENESAS

79



<R>

<R>

RL78/G13 CHAPTER 2 PIN FUNCTIONS
(3/3)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
P100 7-3-1 | /O Analog input port | ANI20 Port 10.
1-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P100 can be set to analog input """
P110 7-1-1 | /O Input port (INTP10) Port 11.
P111 (INTP11) 2-bit 1/0 port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P120 7-3-1 [ I/O Analog input port | ANI19 Port 12.
P121 2-2-1 | Input Input port X1 1-bit I/O port and 4-bit input only port.
For only P120, input/output can be specified in 1-bit
P122 X2/EXCLK .
units.
P123 XT1 For only P120, use of an on-chip pull-up resistor can be
P124 XT2/EXCLKS specified by a software setting at input port.
P120 can be set to analog input " ".
P130 1-1-1 | Output | Output port — Port 13.
P137 2-1-2 | Input Input port INTPO 1-bit output port and 1-bit input only port.
P140 7-1-1 | /O Input port PCLBUZ0/INTP6 Port 14.
P141 PCLBUZ1/INTP7 | 7-bit VO port
Input/output can be specified in 1-bit units in 1-bit units.
P142 8-1-2 SCK30/SCL30 . . -
Use of an on-chip pull-up resistor can be specified by a
P143 SI30/RxD3/SDA30 software setting at input port.
P144 7-1-2 S030/TxD3 Input of P142 and P143 can be set to TTL input buffer.
P146 7-1-1 — Output of P142 to P144 can be set to N-ch open-drain
P147 7-3-1 Analog input port | ANI18 output (EVoo tolerance). Note 1
P147 can be set to analog input .
P150 4-3-1 [ 1/O0 Analog input port | ANI8 Port 15.
P151 ANI9 4-bit 1/O port.
P152 ANIO Input/output can be specified in 1-bit units.
. Note 2
P153 ANI11 Can be set to analog input .
RESET | 2-1-1 | Input — — Input only pin for external reset
When external reset is not used, connect this pin to Voo
directly or via a resistor.
Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
unit).
2. Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).
Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 2 PIN FUNCTIONS

2.1.13 100-pin products

(1/4)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
P00 7-1-2 | I/O Input port TI00 Port 0.
PO1 8-1-1 TO00 7-bit I/O port.
- Input/output can be specified in 1-bit units.
P02 7-3-2 Analog input ANI17/SO10/TxD1 . . i
port Use of an on-chip pull-up resistor can be specified by a
P03 8-3-2 ANI16/SI10/RxD1/ software setting at input port.
SDA10 Input of P01, P03 and P04 can be set to TTL input
P04 8-1-2 Input port SCK10/SCL10 buffer.
PO5 71-1 - Output of P00, P02 to P04 can be set to N-ch open-
drain output (EVoo tolerance).
P06 — . Note 1
P02 and P03 can be set to analog input .
P10 8-1-2 | /0 Input port SCKO00/SCLO00/(TI07)/ | Port 1.
(TO07) 8-bit I/0 port.
P11 SI100/RxDO/ Input/output can be specified in 1-bit units.
TOOLRxXD/SDAQO/ Use of an on-chip pull-up resistor can be specified by a
(TI06)/(TO0B) software setting at input port.
P12 7-1-2 SO00/TXDO/TOOLTXD/ Input of P10, P11, and P13 to P17 can be setto TTL
(INTP5)/(TI05)/(TO05) | inPut buffer.
P13 512 Output of P10 to P15, and P17 can be set to N-ch open-
o TXD2/SO20/(SDAADY | yrain output (EVoo tolerance).
(T104)/(TO04)
P14 RxD2/S120/SDA20/
(SCLAO)/(T103)/(TO03)
P15 SCK20/SCL20/(T102)/
(TO02)
P16 8-1-1 TIO1/TOO01/INTP5/
(S100)/(RxDO0)
P17 8-1-2 TI02/TO02/(SO00)/
(TxDO)
P20 4-3-1 | 1/0O Analog input ANIO/AVRerp Port 2.
P21 port ANI1/AVeeru 8-bit /O port.
Input/output can be specified in 1-bit units.
P22 ANI2 Note 2
Can be set to analog input .
P23 ANI3
P24 ANI4
P25 ANI5
P26 ANI6
P27 ANI7
P30 7-1-1 | /O Input port INTP3/RTC1HZ/ Port 3.
SCK11/SCL11 2-bit I/O port.
P31 TI03/TO03/INTP4/ Input/output can be specified in 1-bit units.
(PCLBUZ0) Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
unit).
2. Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).
Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13 CHAPTER 2 PIN FUNCTIONS
(2/4)
Function |Pin Type| 1/O After Reset Alternate Function Function
Name Release
P40 7-1-1 1/10 Input port TOOLO Port 4.
P41 o 8-bit I/O port.
Input/output can be specified in 1-bit units.
P42 TI04/TO04 . . e
Use of an on-chip pull-up resistor can be specified by a
P43 8-1-2 SCKO01/8CLO1 software setting at input port.
P44 SI01/SDAO1 Input of P43 and P44 can be set to TTL input buffer.
P45 7-1-2 S001 Output of P43 to P45 can be set to N-ch open-drain
P46 71-1 INTP1/TI05/TO05 output (EVop tolerance).
P47 INTP2
P50 7-1-2 110 Input port SI11/SDA11 Port 5.
P51 7-1-1 SO11 8-bit I/0O port.
Input/output can be specified in 1-bit units.
P52 7-1-2 SO31 . . o
Use of an on-chip pull-up resistor can be specified by a
P53 8-1-2 SI31/SDA31 software setting at input port.
P54 SCK31/SCL31 Input of P53 to P55 can be set to TTL input buffer.
P55 (PCLBUZ1)/(SCK00) Output of P50 and P52 to P55 can be set to N-ch open-
P56 711 (INTP1) drain output (EVob tolerance).
P57 (INTP3)
P60 12-1-1 | /O Input port SCLAO Port 6.
P61 SDAAO 8-bit 110 port.
Input/output can be specified in 1-bit units.
P62 SCLA1
P63 Output of P60 to P63 can be set to N-ch open-drain
SDAAT output (6 V tolerance).
P64 7-1-1 THHO/TO10 For P64 to P67, use of an on-chip pull-up resistor can be
P65 TH1/TO11 specified by a software setting at input port.
P63 TH2/TO12
P67 TIH3/TO13
P70 7-1-1 11/0 Input port KRO/SCK21/SCL21 Port 7.
P71 7-1-2 KR1/S121/SDA21 8-bit I/O port.
Input/output can be specified in 1-bit units.
P72 7-1-1 KR2/S021 : ; s
Use of an on-chip pull-up resistor can be specified by a
P73 KR3 software setting at input port.
P74 7-1-2 KR4/INTP8 Output of P71 and P74 can be set to N-ch open-drain
P75 7-1-1 KR5/INTP9 output (EVoo tolerance).
P76 KR6/INTP10/(RxD2)
P77 KR7/INTP11/(TxD2)
Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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<R>

RL78/G13 CHAPTER 2 PIN FUNCTIONS
(3/4)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
P80 8-1-2 | /0 Input port (SCK10)/(SCL10) Port 8.
P81 (SHO)/(RxD1)/(SDA10) | 8-bit /O port.
P82 710 SO10Y/(TxD1 Input/output can be specified in 1-bit units.
( V/(TxD1) Use of an on-chip pull-up resistor can be specified by a
P83 7-1-1 — software setting at input port.
P84 (INTP6) Input of P80 and P81 can be set to TTL input buffer.
P85 (INTP7) Output of P80 to P82 can be set to N-ch open-drain
P86 (INTP8) output (EVoo tolerance).
P87 (INTP9)
P100 7-3-1 | /O Analog input ANI20 Port 10.
port 3-bit 1/0 port.
P101 7-1-1 Input port o Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
P102 TI06/TO06 ) )
software setting at input port.
P100 can be set to analog input .
P110 7-1-1 | /O Input port (INTP10) Port 11.
P111 (INTP11) 3-bit 1/0 port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P120 7-3-1 | /O Analog input ANI19 Port 12.
port 1-bit I/O port and 4-bit input only port.
P121 2-2-1 | Input Input port X1 For only P120, input/output can be specified in 1-bit
P122 X2/EXCLK units. _ _
For only P120, use of an on-chip pull-up resistor can be
P123 XT1 specified by a software setting at input port.
P124 XT2/EXCLKS P120 can be set to analog input"**°.
P130 1-1-1 | Output | Output port — Port 13.
P137 2-1-2 | Input Input port INTPO 1-bit output port and 1-bit input port.
P140 7-1-1 | /O Input port PCLBUZO0/INTP6 Port 14.
P141 PCLBUZ1/INTP7 8-bit 1/O port.
Input/output can be specified in 1-bit units.
P142 8-1-2 SCK30/SCL30 . . o
Use of an on-chip pull-up resistor can be specified by a
P143 SI30/RxD3/SDA30 software setting at input port.
P144 7-1-2 S030/TxD3 Input of P142 and P143 can be set to TTL input buffer.
P145 7-1-1 TI07/TO07 Output of P142 to P144 can be set to N-ch open-drain
output (EVop tolerance).
P146 INTP4
( ) P147 can be set to analog input"**°.
P147 7-3-1 Analog input ANI18
port

Note Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit

unit).

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13 CHAPTER 2 PIN FUNCTIONS
(4/4)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
P150 4-3-1 | 110 Analog input ANI8 Port 15.
P151 port ANI9 7-bit 110 port.
Input/output can be specified in 1-bit units.
P152 ANI10 Note
Can be set to analog input .
P153 ANI11
P154 ANI12
P155 ANI13
P156 ANI14
RESET | 2-1-1 | Input — — Input only pin for external reset
When external reset is not used, connect this pin to Voo
directly or via a resistor.
Note Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).
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CHAPTER 2 PIN FUNCTIONS

2.1.14 128-pin products

(1/4)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
P00 7-1-2 | I/O Input port TI00 Port 0.
PO1 8-1-1 TO00 8-bit I/0 port.
- Input/output can be specified in 1-bit units.
P02 7-3-2 Analog input ANI17/SO10/TxD1 . . -
port Use of an on-chip pull-up resistor can be specified by a
P03 8-3-2 ANI16/SI110/RxD1/ software setting at input port.
SDA10 Input of PO1, P03, and P04 can be set to TTL input
P04 8-1-2 Input port SCK10/SCL10 buffer.
P05 7-1-1 _ Output of P00, P02 to P04 can be set to N-ch open-
drain output (EVoo tolerance).
P06 — . Note 1
P02 and P03 can be set to analog input .
P07 —
P10 8-1-2 | I/O Input port SCK00/SCL00/(TI07)/ | Port 1.
(TO07) 8-bit 1/0 port.
P11 SI100/RxD0/ Input/output can be specified in 1-bit units.
TOOLRXD/SDAQO/ Use of an on-chip pull-up resistor can be specified by a
(TI06)/(TO06) software setting at input port.
P12 7-1-2 SO00/TXDO/TOOLTXD/ Input of P10, P11, and P13 to P17 can be setto TTL
(INTP5)/(TI05)/(TO05) | inPut buffer.
Output of P10 to P15, and P17 can be set to N-ch open-
P13 8-1-2 TxD2/S0O20/(SDAAO)/ :
drain output (EVoo tolerance).
(T104)/(TO04)
P14 RxD2/S120/SDA20/
(SCLAO)/(TI03)/
(TOO03)
P15 SCK20/SCL20/(T102)/
(TO02)
P16 8-1-1 TIO1/TOO01/INTP5/
(S100)/(RxD0)
P17 8-1-2 T102/TO02/(SO00)/
(TxDO)
P20 4-3-1 | 1/0 Analog input ANIO/AVRerp Port 2.
P21 port ANI1/AVrery 8-bit O port.
Input/output can be specified in 1-bit units.
P22 ANI2 Note 2
Can be set to analog input .
P23 ANI3
P24 ANI4
P25 ANI5
P26 ANI6
P27 ANI7
Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
unit).
2. Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).
Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13 CHAPTER 2 PIN FUNCTIONS
(2/4)
Function |Pin Type| 1/O After Reset Alternate Function Function
Name Release
P30 7-1-1 110 Input port INTP3/RTC1HZ Port 3.
8-bit 1/0 port.
P31 TI03/TO03/INTP4/ Input/output can be specified in 1-bit units.
se of an on-chip pull-up resistor can be specified by a
(PCLBUZ0) U f hi Il i b ified b
P32 software setting at input port.
— P35 to P37 can be set to analog input "**.
P33 —
P34 _
P35 7-3-1 Analog input ANI23
P36 port ANI22
P37 ANI21
P40 7-1-1 1/10 Input port TOOLO Port 4.
P41 o 8-bit I/O port.
Input/output can be specified in 1-bit units.
P42 TI04/TO04 . . -
Use of an on-chip pull-up resistor can be specified by a
P43 8-1-2 SCK01/SCLO1 software setting at input port.
P44 S101/SDAOT Input of P43 and P44 can be set to TTL input buffer.
P45 7-1-2 S001 Output of P43 to P45 can be set to N-ch open-drain
P46 71-1 INTP1/TI05/TO05 output (EVop tolerance).
P47 INTP2
P50 7-1-2 110 Input port — Port 5.
P51 7-1-1 o 8-bit 1/0 port.
Input/output can be specified in 1-bit units.
P52 7-1-2 S031 . . o
Use of an on-chip pull-up resistor can be specified by a
P53 8-1-2 SI31/SDA31 software setting at input port.
P54 SCK31/SCL31 Input of P53 to P55 can be set to TTL input buffer.
P55 (PCLBUZ1)/(SCK00) Output of P50 and P52 to P55 can be set to N-ch open-
P56 711 (INTP1) drain output (EVoo tolerance).
P57 (INTP3)
P60 12-1-1 | I/O Input port SCLAO Port 6.
P61 SDAAO 8-bit I/0 port.
Input/output can be specified in 1-bit units.
P62 SCLAT1
P63 Output of P60 to P63 can be set to N-ch open-drain
SDAAT output (6 V tolerance).
P64 7-1-1 TIHO/TO10 For P64 to P67, use of an on-chip pull-up resistor can be
P65 TH1/TO11 specified by a software setting at input port.
P63 TIH2/TO12
P67 TH3/TO13

Note Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit

unit).

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13 CHAPTER 2 PIN FUNCTIONS
(3/4)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
P70 7-1-1 | /O Input port KRO/SCK21/SCL21 Port 7.
P71 7-1-2 KR1/SI21/SDA21 8-bit I/0 port.
Input/output can be specified in 1-bit units.
P72 7-1-1 KR2/S021 . . -
Use of an on-chip pull-up resistor can be specified by a
P73 KR3 software setting at input port.
P74 7-1-2 KR4/INTP8 Output of P71 and P74 can be set to N-ch open-drain
P75 7-1-1 KR5/INTP9 output (EVop tolerance).
P76 KR6/INTP10/(RxD2)
P77 KR7/INTP11/(TxD2)
P80 8-1-2 | /0 Input port (SCK10)/(SCL10) Port 8.
P81 (S10)/(RxD1)/(SDA10) | 8-t /O port.
Input/output can be specified in 1-bit units.
P82 7-1-2 (SO10)/(TxD1) . . -
Use of an on-chip pull-up resistor can be specified by a
P83 7-1-1 — software setting at input port.
P84 (INTP6) Input of P80 and P81 can be set to TTL input buffer.
P85 (INTP7) Output of P80 to P82 can be set to N-ch open-drain
P86 (INTP8) output (EVoo tolerance).
P87 (INTP9)
P90 7-1-1 | I/O Input port — Port 9.
P91 — 8-bit I/O port.
P92 o Input/output can be specified in 1-bit units.
o3 Use of an on-chip pull-up resistor can be specified by a
— software setting at input port.
P94 —
Output of P96 can be set to N-ch open-drain output
P95 SCK11/SCL11 (EVoo tolerance).
P96 7-1-2 SI111/SDA11
P97 7-1-1 SO11
P100 7-3-1 | 1/O Analog input ANI20 Port 10.
port 7-bit 1/0 port.
P101 7-1-1 Input port _ Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
P102 TI06/TO06 . .
software setting at input port.
P103 TI4/T014 P100 can be set to analog input"**°.
P104 TH5/TO15
P105 TIH6/TO16
P106 TH7/TO17

Note Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit

unit).

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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<R>

RL78/G13 CHAPTER 2 PIN FUNCTIONS
(4/4)
Function | Pin I/0 After Reset Alternate Function Function
Name | Type Release
P110 7-1-1 | /O Input port (INTP10) Port 11.
P111 (INTP11) 8-bit 1/O port.
P112 Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
P113 — software setting at input port.
P114 — P115 to P117 can be set to analog input """
P115 7-3-1 Analog input ANI26
P116 port ANI25
P117 ANI24
P120 7-3-1 [ I/O Analog input ANI19 Port 12.
port 4-bit 1/0 port and 4-bit input port.
P121 2-2-1 | Input Input port X1 For only P120, P125 to P127, input/output can be
P122 X2/EXCLK specified in 1-bit units.
For only P120, P125 to P127, use of an on-chip pull-up
P123 XT1 resistor can be specified by a software setting. at input
P124 XT2/EXCLKS port.
P125 7-1-1 | /O — P120 can be set to analog input " ".
P126 —
P127 —
P130 1-1-1 | Output | Output port — Port 13.
P137 2-1-2 | Input Input port INTPO 1-bit output port and 1-bit input port.
P140 7-1-1 [ I/O Input port PCLBUZO/INTP6 Port 14.
P141 PCLBUZ1/INTP7 8-bit I/ port.
Input/output can be specified in 1-bit units.
P142 8-1-2 SCK30/SCL30 . . -
Use of an on-chip pull-up resistor can be specified by a
P143 SI30/RxD3/SDA30 software setting. at input port at input port.
P144 7-1-2 S0O30/TxD3 Input of P142 and P143 can be set to TTL input buffer.
P145 7-1-1 TI07/TO07 Output of P142 to P144 can be set to N-ch open-drain
output (EVoo tolerance).
P146 ote
(INTP4) P147 can be set to analog inpu'[N e,
P147 7-3-1 Analog input ANI18
port
P150 4-3-1 | 110 Analog input ANI8 Port 15.
Input/output can be specified in 1-bit units.
P152 ANI10 Note 2
Can be set to analog input .
P153 ANI11
P154 ANI12
P155 ANI13
P156 ANI14
RESET | 2-1-1 | Input — — Input only pin for external reset
When external reset is not used, connect this pin to Voo
directly or via a resistor.
Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
unit).
2. Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).
Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR).
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RL78/G13

CHAPTER 2 PIN FUNCTIONS

2.2 Functions other than port pins

2.2.1 Functions for each product

(1/5)

Function
Name

128-pin

100-pin

80-pin

64-pin

52-pin

48-pin

44-pin

40-pin

36-pin

32-pin

30-pin

25-pin

24-pin

20-pin

ANIO

AN

ANI2

< | < | <

< | <2 | <

< | <2 | <

ANI3

2 |2 | < | <

< |2 | < | =

ANI4

ANI5

P (PN - - =

ANI6

P - N - - =

ANI7

P P = = = I

P P - (- I R

2 |2 |2 |2 22| ==

P P - - - e

ANI8

ANI9

ANI10

ANI11

P P R I - - I [ [ | ) I

ANI12

ANI13

ANI14

ANI16

ANI17

ANI18

< | < | <

< | <2 | <

ANI19

ANI20

P [P A - - [ [ | - - I I [ I [ | ) )

< |2 |2 <2 | <

ANI21

ANI22

ANI23

ANI24

ANI25

ANI26

INTPO

INTP1

< | <

< | <

INTP2

INTP3

INTP4

INTP5

< | < | <

< | <2 | <

INTP6

P P B = - I

P - N - = (= .

INTP7

INTP8

INTP9

< | <

INTP10

INTP11

P P B - - I R I ) [ - I I I [ - (- I I I I [ [ R I [ - (A [ I I e I I = i g -

P PN - - = [ - - [ = =

P P - = = - = - - = = =

2 |2 || |22l ===

< |2 |2 | <
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RL78/G13

CHAPTER 2 PIN FUNCTIONS

(2/5)

Function
Name

128-pin

100-pin

80-pin

64-pin

52-pin

48-pin

44-pin

40-pin

36-pin

32-pin

30-pin

25-pin

24-pin

20-pin

KRO

KR1

KR2

KR3

< |2 | < | =

2 |2 | < | <

KR4

KR5

P [P - = =

KR6

KR7

PCLBUZ0

PCLBUZ1

REGC

< | <2 | <

< | <2 | <

2 | < | =

RTC1HZ

RESET

RxDO

RxD1

< | <2 | <

< | <2 | <

RxD2

2 |2 |2 |2 ||| || |||

P PN R - (= - = - [ = (= [ = (= = =

< |2 ||| |=<|=<

< |2 ||| |=<

P [ - - - = =

< |2 |2 | <

< |2 | < | =

2 |2 | < | <

RxD3

TxDO

TxD1

< | <

< | <

TxD2

< | < | <

< | <2 | <

< | <2 | <

< | <2 | <

< | < | <

< | < | <

< | <2 | <

< | < | <

TxD3

SCKO00

SCKo1

< | <=

< | <=

SCK10

SCK11

SCK20

< | <

SCK21

< | <2 | <

< | <2 | <

SCK30

SCK31

SCL0O

SCLO1

< | <

< | <

SCL10

SCL11

SCL20

SCL21

< | <2 | <

< | <2 | <

SCL30

SCL31

Ea I [ - - S - I I - - (= = I I ) - (= - I - ) = (= = I I - - (- I I I I ) [ =

P [ - - - - [ I [ [ N - I ) I [ I P I I - I [ - I I A [ P ) o S R .

P R P - = - - - (- - = [ ) - - - 2 - = = = - = (- I [ N - - S [ N - I - [
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RL78/G13 CHAPTER 2 PIN FUNCTIONS

(3/5)

Function 128-pin | 100-pin | 80-pin | 64-pin | 52-pin | 48-pin | 44-pin | 40-pin | 36-pin | 32-pin | 30-pin | 25-pin | 24-pin | 20-pin
Name

SDAOO

2
< | <=
|
|
|
|
|
|
|
|

SDAO1

SDA10

SDA11

< | <

SDA20

P (PN = =
|
|
|
|
|
|
|
|
|
|

2| 2| <
< | < | =

SDA21

SDA30

SDA31

Sloo

2 | <
< | <

SI01

Si10

SI11

SI20

P PN - = =

2 |2 | <2
< | < | <

Si21

SI30

SI31

SO00

2| <2
< | <

SO01

SO10

SO11

S020

2|2 |2 2|2 |

2 | <2 | <
< | <2 | <

SO21

S0O30

SO31

SCLAO

SCLA1

SDAAO

SDAA1

TIOO

TIO1

TI02

< <2 | < | =
P P - =
P P - =

TIO3

TIO4

=
=
—

<
—

<

TI05 ) W |«

=

P P B - - I I I [ (- I [ - ) A [ - I I I - (= [ - - I (A [ [ I I I [ -
P Y - = = - I I I - [ - I I - - [ = I - I - [ - I I I [ (- [P - I I

P PN - = = ) =

TIO6

—
2
=
—
<
=
—
<
=
—
<
=
—_ |~ |~
N Nl N
Nl Nl N
|
|
|

) W S

P PR - - I I I [ P 2 R ) ) ) | - I - A I [ A P | S I I P I N I L

<
<

Tio7 N N N N () () () () - - -

Remark The checked function is available only when the bit corresponding to the function in the peripheral 1/0O

redirection register (PIOR) is set to 1.
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(4/5)
Function 128-pin | 100-pin | 80-pin | 64-pin | 52-pin | 48-pin | 44-pin | 40-pin | 36-pin | 32-pin | 30-pin | 25-pin | 24-pin | 20-pin
Name

TIHO

T
TH2

< |2 | < | =

T3

T4

TH5

TIH6
TH7

TOO00

TOO1

< | <2 | <

TO02

2 |2 |2 | <
2|2 | 2| <
2|2 | 2| =
< | 2| 2| =
2 |2 |2 | <

TOO03
TO04

Q) Q) Q)

2
=
2
=
<
=
—
2

TOO05
TOO06

Q) ) Q)
Q) R) Q)

=
=
=
=
=
=
—
2

2
=
2
=
<
=
—
2

2 |2 |2 ||| |

<
=
—~ |~ |~ |~

<

=

Nl Il e
|
|
|

TOO07

—_
<

TO10

TO11

TO12
TO13

P P - - = [ - [ (- [ = =
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Remark The checked function is available only when the bit corresponding to the function in the peripheral 1/O
redirection register (PIOR) is set to 1.
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(5/5)
Function 128-pin | 100-pin | 80-pin | 64-pin | 52-pin | 48-pin | 44-pin | 40-pin | 36-pin | 32-pin | 30-pin | 25-pin | 24-pin | 20-pin
Name

Voo x/ J 3 J «/ V V J v J v J v v
EVooo v v v v - - - - - - — _ _ _
EVop1 N v - - - - - — — - — — _ _
AVRerp \/ J \/ J \/ J \/ J \/ V V J \/ 3
AVeeru v N v N v N v N v N N N v v
Vss VIV VNN N NN N A
EVsso \/ J \/ \ - - - - - - - _ _ _
EVssi y \ - - - - - - - - - - _ _
TOOLRxD v J v J v J v J v J v J v v
TOOLTXD v N v N v N v N v N N N v N
TOOLO VoV N NN N NN N N NN

Remark The checked function is available only when the bit corresponding to the function in the peripheral 1/O

redirection register (PIOR) is set to 1.
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2.2.2 Pins for each product (pins other than port pins)

(1/2)
Function Name I/0 Function
ANIO to ANI14, ANI16 to ANI26 Input A/D converter analog input (see Figure 11-44 Analog Input Pin Connection)
INTPO to INTP11 Input External interrupt request input pin for which the valid edge (rising edge, falling edge, or
both rising and falling edges) can be specified.
KRO to KR7 Input Key interrupt input
PCLBUZ0, PCLBUZA1 Qutput | Clock output/buzzer output
REGC - Pin for connecting regulator output stabilization capacitance for internal operation.
Connect this pin to Vss via a capacitor (0.47 to 1 4F).
Also, use a capacitor with good characteristics, since it is used to stabilize internal
voltage.
RTC1HZ Output | Real-time clock correction clock (1 Hz) output
RESET Input 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 Voo.
RxDO0 to RxD3 Input Serial data input pins of serial interfaces UARTO, UART1, UART2, and UART3
TxDO to TxD3 Output | Serial data output pins of serial interfaces UARTO, UART1, UART2, and UART3
SCKO00, SCKO01, SCK10, SCK11, /0 Serial clock 1/O pins of serial interface CSI00, CSI01, CSI10, CSI11, CSI20, CSI21,
SCK20, SCK21, SCK30, SCK31 CSI30, and CSI31
SCLO00, SCL01, SCL10, SCL11, Output | Serial clock output pins of serial interface 11C00, 11C01, IIC10, 1IC11, IIC20, 1IC21, IIC30,
SCL20, SCL21, SCL30, SCL31 1IC31
SDAO0O, SDA0O1, SDA10, SDA11, I/0 Serial data I/O pins of serial interface 11C00, [IC01, 1IC10, 1IC11, 1IC20, lIC21, 1IC30, 1IC31
SDA20, SDA21, SDA30, SDA31
SI100, SlIo1, SI10, SI11, SI20, Input Serial data input pins of serial interface CSI00, CSI01, CSI10, CSI11, CSI20, CSI21,
Sl21, SI30, SI31 CSI30, and CSI31
S000, SO01, SO10, SO11, Output | Serial data output pins of serial interface CSI00, CSI01, CSI10, CSI11, CSI20, CSI21,
S020, SO21, SO30, SO31 CSI30, and CSI31
SCLAO, SCLA1 I/0 Serial clock 1/O pins of serial interface 1ICAO, IICA1
SDAAO, SDAA1 /10 Serial data I/O pins of serial interface 1ICAQ, [ICA1
TIOO to TIO7, TI10 to TI17 Input The pins for inputting an external count clock/capture trigger to 16-bit timers 00 to 07,
10to 17
TOO00 to TO07, TO10 to TO17 Output | Timer output pins of 16-bit timers 00 to 07, 10to 17
X1, X2 - Resonator connection for main system clock
EXCLK Input External clock input for main system clock
XT1, XT2 - Resonator connection for subsystem clock
EXCLKS Input External clock input for subsystem clock

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection

register (PIOR).
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(2/2)
Function Name I/0 Function
Voo - <20-pin, 24-pin, 25-pin, 30-pin, 32-pin, 36-pin, 40-pin, 44-pin, 48-pin, 52-pin>
Positive power supply for all pins
<64-pin, 80-pin, 100-pin, 128-pin >
Positive power supply for P20 to P27, P121 to P124, P137, P150 to P156 and other than
ports
EVooo, EVop1 - Positive power supply for ports (other than P20 to P27, P121 to P124, P137,
P150 to P156)
AVRerp Input A/D converter reference potential (+ side) input
AVReFM Input A/D converter reference potential (— side) input
Vss - <20-pin, 24-pin, 25-pin, 30-pin, 32-pin, 36-pin, 40-pin, 44-pin, 48-pin, 52-pin >
Ground potential for all pins
<64-pin, 80-pin, 100-pin, 128-pin >
Ground potential for P20 to P27, P121 to P124, P137, P150 to P156 and other than ports
EVsso, EVsst - Ground potential for ports (other than P20 to P27, P121 to P124, P137, P150 to P156)
TOOLRxD Input UART reception pin for the external device connection used during flash memory
programming
TOOLTxD Output UART transmission pin for the external device connection used during flash memory
programming
TOOLO 110 Data 1/O for flash memory programmer/debugger

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

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

P40/TOOLO Operating mode
EVoo Normal operation mode
ov Flash memory programming mode

For details, see 25.4 Serial Programming Method.

Remark Use bypass capacitors (about 0.1 xF) as noise and latch up countermeasures with relatively thick wires at
the shortest distance to Vop to Vss, EVopo to EVsso and EVbbp1 to EVssi lines.
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2.3 Connection of Unused Pins

Table 2-3 shows the connections of unused pins.

Remark The pins mounted depend on the product. Refer to 1.3 Pin Configuration (Top View) and 2.1 Port

Function.
Table 2-3. Connections of Unused Pins
Pin Name I/0 Recommended Connection of Unused Pins

P00 to P07 110 Input:  Independently connect to EVooo, EVopt or EVsso, EVsst via a resistor.

P10 to P17 Output: Leave open.

P20 to P27 Input:  Independently connect to Voo or Vss via a resistor.
Output: Leave open.

P30 to P37 Input:  Independently connect to EVooo, EVopt or EVsso, EVsst via a resistor.
Output: Leave open.

P40/TOOLO Input:  Independently connect to EVooo, EVoo1 or leave open.
Output: Leave open.

P41 to P47 Input:  Independently connect to EVooo, EVop1 or EVsso, EVss1 via a resistor.

P50 to P57 Output: Leave open.

P60 to P63 Input:  Independently connect to EVooo, EVob1 or EVsso, EVss1 via a resistor.
Output: Set the port’s output latch to 0 and leave the pins open, or set the port's

output latch to 1 and independently connect the pins to EVooo and EVoo1 or
EVsso and EVsst via a resistor.

P64 to P67 Input:  Independently connect to EVooo, EVop1 or EVsso, EVss1 via a resistor.

P70 to P77 Output: Leave open.

P80 to P87

P90 to P97

P100 to P106

P110to P117

P120

P121 to P124 Input Input:  Independently connect to Voo or Vss via a resistor.
Output: Leave open.

P125 to P127 110 Input:  Independently connect to EVooo, EVop1 or EVsso, EVsst via a resistor.
Qutput: Leave open.

P130 Output Leave open.

P137 Input Independently connect to Voo or Vss via a resistor.

P140 to P147 110 Input:  Independently connect to EVooo, EVop1 or EVsso, EVss1 via a resistor.
Output: Leave open.

P150 to P156 /0 Input:  Independently connect to Voo or Vss via a resistor.
Qutput: Leave open.

RESET Input Connect directly or via a resistor to Voo.

REGC — Connect to Vss via capacitor (0.47 to 1 uF).

Remark For the products that do not have an EVooo, EVoo1, EVsso, or EVss1 pin, replace EVooo and EVoos with Vop, and

replace EVsso and EVss1 with Vss.
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2.4 Block Diagrams of Pins
Figures 2-1 to 2-14 show the block diagrams of the pins described in 2.1.1 20-pin products to 2.1.14 128-pin

products.
Figure 2-1. Pin Block Diagram for Pin Type 1-1-1
N~—"")
RD
3
=] <
f ~ EVop
@®
% WRPORT
I= /L —|p P
Output latch {>o—< =)
~ (Pmn) ! mn
_| N-ch
Y
EVss

Figure 2-2. Pin Block Diagram for Pin Type 2-1-1

RESET < o<} o@} © RESET

Figure 2-3. Pin Block Diagram for Pin Type 2-1-2

N~
Alternate
function

)

S

< RD

@©

T

20 °< ﬂ © Pmn

L

Remark For alternate functions, see 2.1 Port Function.
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Clock generator <

Figure 2-4. Pin Block Diagram for Pin Type 2-2-1

CMC

OSCSEL/
OSCSELS

Alternate
function

Internal bus

RD

CMC
EXCLK, OSCSEL/

EXCLKS, OSCSELS

Alternate

function

| (]
{>c
-

N-ch| P-ch

A

<z

O

O

Remark For alternate functions, see 2.1 Port Function.

P122/X2/EXCLK/Alternate function
P124/XT2/EXCLKS/Alternate function

P121/X1/Alternate function
P123/XT1/Alternate function
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Figure 2-5. Pin Block Diagram for Pin Type 4-3-1

~"
WRADPC 0: Analog input
FL ADPC 1: Digital /O
- ADPC3 to ADPCO
RD
/L . {
e} NG
« | 3
o ~ | Q
E 3 |
| WRPORT Vbb
5|
§O) Output latch
T o (Pmn) oDo—| P-ch
WRPM : Pmn
N-ch
KL | PM register DH>—4DO-| ¢
~ 7 (PMmn)
Vss
L P-ch
N A/D converter
T N-ch
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RL78/G13
Figure 2-6. Pin Block Diagram for Pin Type 7-1-1
~" WRpU EVoo
/L | PU register
= (PUmn) [ |p> P-ch
Alternate
function
RD
" (L § < @—o
S
o«—& /Il E
o [0}
& 0 fe—
—
S| WRporT
< EVop
rL Output latch
=L ) D S—
D—| P-ch
WRPM ,_@ Pmn
,L [ PM register _Do—| N-ch
~ (PMmn)
EVss
Alternate function
(SAU)
Alternate function
(other than SAU)
N
Remarks 1. For alternate functions, see 2.1 Port Function.
2. SAU: Serial array unit
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<R>

WRPU

Figure 2-7. Pin Block Diagram for Pin Type 7-1-2

| PU register

G—

(PUmn)

Alternate |,

=D

EVoo

function

A

P-ch

RD
—
1 5
gl—O—<f— 8
Ie! )
= n
S| WRPoRT
2
£ /L Output latch
~ (Pmn)
WRPM
A | PMregister
~ (PMmn)
WRPOM
| POM register
5

(POMmn)

Alternate function

(SAU)

Alternate function

(other than SAU)

»—@ Pmn

Caution The input buffer is enabled even if the type 7-1-2 pin is operating as an output when the N-ch open
drain output mode is selected by the corresponding bit in the port output mode register (POMxx).
This may lead to a through current flowing through the type 7-1-2 pin when the voltage level on this

pin is intermediate.

Remarks 1.

2.

For alternate functions, see 2.1 Port Function.

SAU: Serial array unit
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RL78/G13

Figure 2-8. Pin Block Diagram for Pin Type 7-3-1
EVoo

| PU register
(PUmn) _OI'DD I P-ch

~7 WReu

G—

WRPMC

/L PMC register
~ (PMCmn)

Alternate |
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RD
< $
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EVop
/L Output latch
Uem [ DT>
P-ch
WRPM

/L | PM register N-ch
~ (PMmn)

I
N

Selector

Internal bus
A

>—© Pmn

EVss

Alternate function
(SAU)

Alternate function
(other than SAU)

L P-ch

A/D converter
T N-ch

N7

Remarks 1. For alternate functions, see 2.1 Port Function.

2. SAU: Serial array unit
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Figure 2-9. Pin Block Diagram for Pin Type 7-3-2
) WRPU EVob
/L | PU register |
~ (PUmn) @D’ |
WRPMC
/L PMC register
~ (PMCmn)
Alternate |,
function
RD
Lo 1y @
| | 0
S | f0}
o [}
T D [
c
= | WRPORT
..g EVop
- rL Output latch
- (Prn) O
T el e
WRPM O Pmn
A | PMregister N-ch
WE;OM (PMmn)
EVss
Ay ,| POMregister
~ (POMmn)
Alternate function
(SAU)
Alternate function
(other than SAU)
L P-ch
A/D converter
T N-ch
Y

<R>

Caution The input buffer is enabled even if the type 7-3-2 pin is operating as an output when the N-ch open
drain output mode is selected by the corresponding bit in the port output mode register (POMxx).
This may lead to a through current flowing through the type 7-3-2 pin when the voltage level on this

pin is intermediate.

Remarks 1

2.

SAU: Serial array unit

For alternate functions, see 2.1 Port Function.
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RL78/G13
Figure 2-10. Pin Block Diagram for Pin Type 8-1-1
)
WRpPU EVoo
A | PUregister
S eumn) [ p | Pch
WRPIM
M PIM register
~ (PIMmn)
Alternate |
function [°
CMOS
RD ond
s 5 7
O (L I O TTL
= l— R
5 | :
8 .
£ | WRPORT
EVop
/L Output latch
S D>
D—' P-ch
WRPM Q) Pmn
/L PM register _Do—| N-ch
~ (PMmn)
EVss
Alternate function
(SAU)
Alternate function
(other than SAU)
Y
<R> Caution The input buffer is enabled even if the type 8-1-1 pin is operating as an output when the N-ch open
drain output mode is selected by the corresponding bit in the port output mode register (POMxx).
This may lead to a through current flowing through the type 8-1-1 pin when the voltage level on this
pin is intermediate.
Remarks 1. For alternate functions, see 2.1 Port Function.
2. SAU: Serial array unit
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RL78/G13
Figure 2-11. Pin Block Diagram for Pin Type 8-1-2
N~
WRPU EVoo
A .| PU register
O (PUmn) ——E':) |p> P-ch
WRPIM
N PIM register
~ (PIMmn)
Alternate |,
function
CMOS
RD T o-¢
—
3 s
o | 8 TTL
— e D D
g | 8
[0}
']
£ | WRPoRT
LY EVoo
/L Output latch
O em D>
WRPM —© Pmn
| PM register _Do—| N-ch
~ (PMmn)
WRPOM
EVss
A .| POM register
~ (POMmn)
Alternate function
(SAU)
Alternate function
(other than SAU)
N
Cautions 1.  The input buffer is enabled even if the type 8-1-2 pin is operating as an output when the N-ch
open drain output mode is selected by the corresponding bit in the port output mode register
(POMxx). This may lead to a through current flowing through the type 8-1-2 pin when the voltage
level on this pin is intermediate.

2.  When the type 8-1-2 pin is set to TTL input buffer by the corresponding bit in the port input mode
register (PIMxx) and is driven high, a through current may flow through the type 8-1-2 pin due to
the configuration of the TTL input buffer. Drive the type 8-1-2 pin low to prevent the through
current.

Remarks 1. For alternate functions, see 2.1 Port Function.
2. SAU: Serial array unit

RO1UHO0146EJ0330 Rev.3.30

Mar 25, 2016

RRENESAS

105



<R>

CHAPTER 2 PIN FUNCTIONS

2.

SAU: Serial array unit

RL78/G13
Figure 2-12. Pin Block Diagram for Pin Type 8-3-1
WRPU EVoo
~"__ A, |PUregister
(PUmn) [ ) |- P-ch
WRPIM —OI_/ |
pay PIM register
~ (PMCmn)
WRPMC
/L |PMC register
~ (PMCmn)
Alternate
function
RD
—
ol L g
O
21— | o
® V)
c D
2 WRPORT
= EVop
/L Output latch
T e [T DT>
P-ch
WRPM O Pmn
/L PM register N-ch
~ | (PMmn)
EVss
Alternate function
(SAU)
Alternate function
(other than SAU)
L P-ch
Y
A/D converter
T N-ch
Caution When the type 8-3-1 pin is set to TTL input buffer by the corresponding bit in the port input mode
register (PIMxx) and is driven high, a through current may flow through the type 8-3-1 pin due to the
configuration of the TTL input buffer. Drive the type 8-3-1 pin low to prevent the through current.
Remarks 1. For alternate functions, see 2.1 Port Function.
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RL78/G13
Figure 2-13. Pin Block Diagram for Pin Type 8-3-2
WRPU EVoo
~) o . PU register |
(PUmn) | P-ch
WRPIM |
N PIM register
~ (PMCmn)
WRPMC
/L ,|PMC register
~ (PMCmn)
Alternate |,
» function
S
Qo
= RD
S KL 5 |«
Q -
=N I E
[0)
(N
WRPORT
EVoo
fl\ Output latch
- L(Emn) O-T>
g e P
WRPM O Pmn
A | PM register N-ch
>
WRPOM (PMmn)
EVss
M, |POM register
~ (POMmn)
Alternate function
(SAU)
Alternate function
(other than SAU)
A L P-ch
A/D converter
T N-ch
<R> Cautions 1. The input buffer is enabled even if the type 8-3-2 pin is operating as an output when the N-ch open
drain output mode is selected by the corresponding bit in the port output mode register (POMxx).
This may lead to a through current flowing through the type 8-3-2 pin when the voltage level on
this pin is intermediate.
<R> 2. When the type 8-3-2 pin is set to TTL input buffer by the corresponding bit in the port input mode
register (PIMxx) and is driven high, a through current may flow through the type 8-3-2 pin due to
the configuration of the TTL input buffer. Drive the type 8-3-2 pin low to prevent the through
current.
Remarks 1. For alternate functions, see 2.1 Port Function.

2.

SAU: Serial array unit
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RL78/G13
Figure 2-14. Pin Block Diagram for Pin Type 12-1-1
~] Alternate |,
function
RD
—
§e)
b |8 e
< \ | 9
Sl
WRPORT
[72) KL 7Y
3 o Output latch ) O Pmn
= (Pmn)
© N-ch
c E
—
81 wRewm
[
- - EVss
/L PM register
~ (PMmn)
Alternate function
(SAU)
Alternate function
(other than SAU)
L
<R> Caution The input buffer is enabled even if the type 12-1-1 pin is operating as an output. This may lead to a

through current flowing through the type 12-1-1 pin when the voltage level on this pin is intermediate.

Remarks 1. For alternate functions, see 2.1 Port Function.
2. SAU: Serial array unit
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CHAPTER 3 CPU ARCHITECTURE

3.1 Memory Space

Products in the RL78/G13 can access a 1-MB address space. Figures 3-1 to 3-10 show the memory maps.

RO1UHO0146EJ0330 Rev.3.30 leNESAS 109
Mar 25, 2016



RL78/G13

CHAPTER 3 CPU ARCHITECTURE

Figure 3-1. Memory Map (R5F100xA, R5F101xA (x =6 to 8, A to C, E to G))

Data memory

space

FFFFFH 03FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH General-purpose register
FFEEQH 32 bytes
FFEDFH RAMNtes 1.2
FF700H 2KB T~ Program area -
FF6FFH
= Reserved =
F4000H
F3FFFH i —
I\glrlzoBr 01FFFH
F2000H
FIFFFH Data flash memoryNetes 010CEH
010CDH|  on-chip deb i
4 KB n-chip debug security
F1000H : otos
ID setting area
FOFFFH
Reserved 010C4H 10 bytes
FO800H 010C3H Option byte areaete3
FO7FFH 010COH 4 bytes
Special function register (2nd SFR) 010BFH Boot cluster 1
2 KB CALLT table area
64 bytes
FOO0O0OH 01080H
EFFFFH 0107FH
Vector table area
128 bytes
01000H
00FFFH
+~ Reserved = - Program area =~
000CEH
000CDH On-chip debug security
ID setting area°te?
000C4H 10 bytes
000C3H Option byte area™°*®? Boot cluster oNete
000COH 4 bytes
000BFH
CALLT table area
64 bytes
00080H
0007FH
Vector table area
ggggg: 128 bytes
’:g%f:; -+ Code flash memory -
16 KB
space OOOOOHT T 00000H

Notes 1.

Caution

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.
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 010COH to 010C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 010C4H to 010CDH.
Writing boot cluster O can be prohibited depending on the setting of security (see 25.7 Security Settings).
The areas are reserved in the R5F101xA.

When boot swap is used:

While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data
access is to proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas,
respectively.

Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see
22.3.3 RAM parity error detection function.
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Figure 3-2. Memory Map (R5F100xC, R5F101xC (x=6t0 8, AtoC,Eto G, J, L))

Data memory

space

FFFFFH 07FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH [ General-purpose register
FFEEOH 82 bytes
FFEDFH
Notes 1, 2
RA’\g KB -~ Program area -
FF700H
FF6FFH
= Reserved 0=
F8000H
F7FFFH _ _
L Mirror L 01FFFH
F2000H 24 KB
FIFFFH Data flash memoryNetes 010CEH
F1000H 4 KB 010CDH On-chip debug Sﬁzzggity
FOFFFH ID setting area
Reserved 010C4H 10 bytes
FO800H
FO7FFH 010C3H Option byte areaete3
010COH 4 bytes
Special function register (2nd SFR) 010BFH Boot cluster 1
2 KB CALLT table area
64 bytes
FO000H 01080H Y
EFFFFH 0107FH
Vector table area
128 bytes
01000H
00FFFH
st Reserved -0~
= Program area -
000CEH
000CDH On-chip debug security
ID setting area°te?
000C4H 10 bytes
000C3H Option byte area™°*®? Boot cluster oNete
000COH 4 bytes
000BFH
CALLT table area
64 bytes
00080H
0007FH
H
g 3 g g g H Vector table area
Program _ Code flash memory L 128 bytes
memory 4~ 39KB =
space
00000H 00000H

Notes 1.

Caution

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.

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 010COH to 010C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 010C4H to 010CDH.
Writing boot cluster 0 can be prohibited depending on the setting of security (see 25.7 Security Settings).
The areas are reserved in the R5F101xC.

When boot swap is used:

While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data
access is to proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas,
respectively.

Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see
22.3.3 RAM parity error detection function.
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Figure 3-3. Memory Map (R5F100xD, R5F101xD (x=6t0 8, AtoC,Eto G, J, L))

Data memory

space

01FFFH

Boot cluster 1

FFFFFH 0BFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH [ General-purpose register
FFEEQH 32 bytes
FFEDFH RAMNotes 1.2
3KB - Program area
FF300H
FF2FFH
st Reserved =
FCOO00H
FBFFFH
L Mirror A
F2000H 40KB
FIFFFH Data flash memoryNete s g: ggsn
F1000H 4 KB On-chip debug Sﬁztjgity
FOFFFH ID setting area
Reserved 010C4H 10 bytes
F0800H
FOTFFH 010C3H Option byte areatete3
010C0H 4 bytes
Special function register (2nd SFR) 010BFH
2KB CALLT table area
4
FO00O0H 01080H 64 bytee
EFFFFH 0107FH
Vector table area
128 bytes
01000H
-~ Reserved st 00FFFH
-0 Program area
000CEH
000CDH On-chip debug security
ID setting areal°e?
000C4H 10 bytes
000C3H Option byte area™°*®?
000COH 4 bytes
000BFH
CALLT table area
64 bytes
00080H
0007FH
0C000H
0BFFFH
Vector table area
Program iy Code flash memory AL 128 bytes
memory s 48 KB ~
space
00000H 00000H

Boot cluster QNete 4

Notes 1.

4,
5.

Caution

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.
The RAM area used by the flash library starts at FF300H. For the RAM areas used by the flash library, see

Self RAM list of Flash Self-Programming Library for RL78 Family (R20UT2944).

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.

When boot swap is used:

Set the option bytes to 000COH to 000C3H and 010COH to 010C3H, and the

on-chip debug security IDs to 000C4H to 000CDH and 010C4H to 010CDH.
Writing boot cluster 0 can be prohibited depending on the setting of security (see 25.7 Security Settings).
The areas are reserved in the R5F101xD.

While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data

access is to proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas,

respectively.

Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see
22.3.3 RAM parity error detection function.
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Figure 3-4. Memory Map (R5F100xE, R5F101xE (x =6t0 8, Ato C,Eto G, J, L))
FFFFFH OFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 52 bytes
FFEDFH
RAMMNtes -2 T Program area T
4KB
FEFOOH
FEEFFH
- Mirror pd
51.75 KB O1FFFRY
F2000H
F1FFFH Data flash memoryNotes 010CEH
F1000H 4KB 010CDH On-chip debug security
FOFFFH ID setting area°e?
F0800H Reserved 010C4H 10 bytes
FOTFFH 010C3H Option byte area°t3
Special function register (2nd SFR) 8} gggn 4 bytes Boot cluster 1
2KB CALLT table area
F0000H 64 bytes
01080H
Data memory EFFFFH 0107FH
space
Vector table area
128 bytes
01000H
00FFFH
o Reserved ot = Program area Pt
000CEH
000CDH On-chip debug security
ID setting area™°te?
000C4H 10 bytes
000C3H Option byte area™°te3 Boot cluster gNote 4
000COH 4 bytes
000BFH
CALLT table area
00080H 64 bytes
10000H
OFFFFH 0007FH
Program Vector table area
A Code flash memory L
memory - -
space 64 KB 128 bytes
00000H 00000H

Notes 1. 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.
The RAM area used by the flash library starts at FEFOOH. For the RAM areas used by the flash library, see
Self RAM list of Flash Self-Programming Library for RL78 Family (R20UT2944).

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 010COH to 010C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 010C4H to 010CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 25.7 Security Settings).
5. The areas are reserved in the R5F101xE.

Caution While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data
access is to proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas,
respectively.

Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see
22.3.3 RAM parity error detection function.
RO1UHO0146EJ0330 Rev.3.30 ’IIENESAS 113

Mar 25, 2016



RL78/G13 CHAPTER 3 CPU ARCHITECTURE
Figure 3-5. Memory Map (R5F100xF, R5F101xF (x=Ato C,Eto G, J, L, M, P))
FFFFFH 17FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 52 bytes
FFEDFH
RAMMNtes -2 T Program area T
8 KB
FDFOOH
FDEFFH
-~ Mirror -
4375 KB OTFFFHA
F3000H
F2FFFH Data flash memoryNotes 010CEH
F1000H 8 KB 010CDH On-chip debug security
FOFFFH ID setting area°e?
F0800H Reserved 010C4H 10 bytes
FOTFFH 010C3H Option byte area°t3
Special function2r§gBister (2nd SFR) 8 } g gg n CALL: tby:s Boot cluster 1
able area
F0000H 64 bytes
01080H
Data memory EFFFFH 0107FH
space
Vector table area
128 bytes
01000H
00FFFH
o Reserved ot = Program area Pt
000CEH
000CDH On-chip debug security
ID setting area™°te?
000C4H 10 bytes
000C3H Option byte area™°te3 Boot cluster gNote 4
000COH 4 bytes
000BFH
CALLT table area
00080H 84 bytes
s
Program Vector table area
A Code flash memory L
memory - -
space 96 KB 128 bytes
00000H 00000H

Notes 1. 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.

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 010COH to 010C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 010C4H to 010CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 25.7 Security Settings).
5. The areas are reserved in the R5F101xF.

Caution While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data
access is to proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas,
respectively.

Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see
22.3.3 RAM parity error detection function.
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Figure 3-6. Memory Map (R5F100xG, R5F101xG (x=Ato C,Eto G, J, L, M, P))
FFFFFH 1FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 52 bytes
FFEDFH
RAMNetes -2 = Program area -~
12 KB
FCFOOH
FCEFFH
g Mirror pd
39.75 KB 01FFFH
F3000H
F2FFFH Data flash memoryNotes 010CEH
F1000H 8 KB 010CDH On-chip debug security
FOFFFH ID setting area°e?
F0800H Reserved 010C4H 10 bytes
FOTFFH 010C3H Option byte area°t3
Special function register (2nd SFR) 8} gggn 4 bytes Boot cluster 1
2KB CALLT table area
F0000H 64 bytes
01080H
Data memory EFFFFH 0107FH
space
Vector table area
128 bytes
01000H
00FFFH
o Reserved ot = Program area Pt
000CEH
000CDH On-chip debug security
ID setting area™°te?
000C4H 10 bytes
000C3H Option byte area™°te3 Boot cluster gNote 4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
20000H 00080H
b 1FFFFH 0007FH
Program Vector table area
A Code flash memory L
memory - -
space 128 KB 128 bytes
00000H 00000H

Notes 1. 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.

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 010COH to 010C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 010C4H to 010CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 25.7 Security Settings).
5. The areas are reserved in the R5F101xG.

Caution While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data
access is to proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas,
respectively.

Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see
22.3.3 RAM parity error detection function.
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Figure 3-7. Memory Map (R5F100xH, R5F101xH (x=Eto G, J, L, M, P, S))
FFFFFH 2FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 52 bytes
FFEDFH
RAMNetes 1-2 = Program area -~
16 KB
FBFOOH
FBEFFH
g Mirror -~
35.75 KB 01FFFH
F3000H
F2FFFH Data flash memoryNotes 010CEH
F1000H 8 KB 010CDH On-chip debug security
FOFFFH ID setting area°e?
F0800H Reserved 010C4H 10 bytes
FOTFFH 010C3H Option byte area°t3
Special function register (2nd SFR) 8} gggn 4 bytes Boot cluster 1
2KB CALLT table area
F0000H 64 bytes
01080H
Data memory EFFFFH 0107FH
space
Vector table area
128 bytes
01000H
00FFFH
o Reserved ot = Program area Pt
000CEH
000CDH On-chip debug security
ID setting area™°t?
000C4H 10 bytes
000C3H Option byte area™°te3 Boot cluster gNote 4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
__30000H 00080H
2FFFFH 0007FH
Program Vector table area
A Code flash memory L
memory - -
space 192 KB 128 bytes
00000H 00000H

Notes 1. 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.

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 010COH to 010C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 010C4H to 010CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 25.7 Security Settings).
5. The areas are reserved in the R5F101xH.

Caution While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data
access is to proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas,
respectively.

Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see
22.3.3 RAM parity error detection function.
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Figure 3-8. Memory Map (R5F100xdJ, R5F101xJ (x =F, G, J, L, M, P, S))
FFFFFH 3FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH ] General-purpose register
FFEEOH 82 bytes
FFEDFH
RAMNetes 2 = Program area =
20 KB
FAFOOH
FAEFFH
o Mirror - -
31.75 KB 01FFFH
F3000H
F2FFFH Data flash memoryNo'es 010CEH
F1000H 8 KB 010CDH On-chip debug security
FOFFFH ID setting areaNot®?
£0800H Reserved 010C4H 10 bytes
FO7FFH 010C3H Option byte areaMte?
010COH 4 bytes
Special function register (2nd SFR) 010BFH Boot cluster 1
2KkB CALLT table area oot eusEr
FO000H 01080H 64 bytes
Data memory EFFFFH 0107FH
space
Vector table area
128 bytes
01000H
00FFFH
g Reserved -~ i Program area 0=
000CEH
000CDH On-chip debug security
ID setting areaNote?
000C4H 10 bytes
000C3H Option byte areaN°te? Boot cluster gNote 4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
___40000H 00080H
3FFFFH 0007FH
Program Vector table area
A Code flash memory L
m:pn;c;;y 256 KB 128 bytes
00000H 00000H

Notes 1. 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.
For R5F100xJ and R5F101xJ (x = F, G, J, L, M, P), the RAM area used by the flash library starts at
FAFOOH. For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming
Library for RL78 Family (R20UT2944).

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 010COH to 010C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 010C4H to 010CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 25.7 Security Settings).
5. The areas are reserved in the R5F101xJ.

Caution While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data
access is to proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas,
respectively.

Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see
22.3.3 RAM parity error detection function.
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Figure 3-9. Memory Map (R5F100xK, R5F101xK (x =F, G, J, L, M, P, S))
FFFFFH SFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 82 bytes
FFEDFH
RAMNetes -2 = Program area -~
24 KB
FOFOOH
FYEFFH i
- Irror - I——
- - 01FFFH
F3000H 27.75 KB
F2FFFH Data flash memoryNotes 010CEH
F1000H 8 KB 010CDH On-chip debug security
FOFFFH ID setting area°e?
F0800H Reserved 010C4H 10 bytes
FOTFFH 010C3H Option byte area°t3
Special function register (2nd SFR) 8} ggg: 4 bytes Boot cluster 1
2KB CALLT table area
F0000H 64 bytes
01080H
Data memory EFFFFH 0107FH
space
Vector table area
128 bytes
01000H
00FFFH
- Reserved ot = Program area Pt
000CEH
000CDH On-chip debug security
ID setting area™°te?
000C4H 10 bytes
000C3H Option byte area™°te3 Boot cluster gNote 4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
__60000H 00080H
5FFFFH 0007FH
Program Vector table area
A Code flash memory L
memory - -
space 384 KB 128 bytes
00000H 00000H

Notes 1. 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.

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 010COH to 010C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 010C4H to 010CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 25.7 Security Settings).
5. The areas are reserved in the R5F101xK.

Caution While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data
access is to proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas,
respectively.

Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see
22.3.3 RAM parity error detection function.
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Figure 3-10. Memory Map (R5F100xL, R5F101xL (x=F, G, J, L, M, P, S))
FFFFFH TFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH| General-purpose register
FFEEOH 32 bytes
FFEDFH
RAMNotes 1.2 - Program area 9
32 KB
F7FO0O0H
F7EFFH M -
- irror -
F3000H 19.75 KB DIFFFH
F2FFFH Data flash memoryNo'es 010CEH
F1000H 8 KB 010CDH On-chip debug security
FOFFFH ID setting areaN°t®?
£0800H Reserved 010C4H 10 bytes
FO7FFH 010C3H Option byte areaMte?
' ' " 010COH 4 bytes
Special function register (2nd SFR) 010BFH Boot cluster 1
2KB CALLT table area
FO000H 01080H 64 bytes
Data memory EFFFFH 0107FH
space
Vector table area
128 bytes
01000H
00FFFH
g Reserved -~ i Program area 0=
000CEH
000CDH On-chip debug security
ID setting area°te?
000C4H 10 bytes
000C3H Option byte areaN°te? Boot cluster gNote 4
000COH 4 bytes
000BFH
CALLT table area
64 bytes
___80000H 00080H
TFFFFH 0007FH
Program Vector table area
mem L Code flash memory L
sepag;y 512 KB 128 bytes
00000H 00000H

Notes 1. 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.
For The RAM area used by the flash library starts at F7FOOH. For the RAM areas used by the flash library,
see Self RAM list of Flash Self-Programming Library for RL78 Family (R20UT2944).

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 010COH to 010C3H, and the
on-chip debug security IDs to 000C4H to 000CDH and 010C4H to 010CDH.
4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 25.7 Security Settings).
5. The areas are reserved in the R5F101xL.

Caution While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data
access is to proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas,
respectively.

Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see
22.3.3 RAM parity error detection function.
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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.

Block 3FH

oo o
s B |

007FFH
00400H

Block 01H

003FFH
00000H

Block OOH

1 KB

(R5F100xE, R5F101xE (x=61t08,Ato C, Eto G, J, L))
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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 00H 08000H to 083FFH 20H 10000H to 103FFH 40H 18000H to 183FFH 60H
00400H to 007FFH 01H 08400H to 087FFH 21H 10400H to 107FFH 41H 18400H to 187FFH 61H
00800H to 00BFFH 02H 08800H to 08BFFH 22H 10800H to 10BFFH 42H 18800H to 18BFFH 62H
00COOH to OOFFFH 03H 08CO0H to 08FFFH 23H 10CO0H to 10FFFH 43H 18CO0H to 18FFFH 63H
01000H to 013FFH 04H 09000H to 093FFH 24H 11000H to 113FFH 44H 19000H to 193FFH 64H
01400H to 017FFH 05H 09400H to 097FFH 25H 11400H to 117FFH 45H 19400H to 197FFH 65H
01800H to 01BFFH 06H 09800H to 09BFFH 26H 11800H to 11BFFH 46H 19800H to 19BFFH 66H
01COO0H to 01FFFH 07H 09COOH to 09FFFH 27H 11CO0H to 11FFFH 47H 19CO0H to 19FFFH 67H
02000H to 023FFH 08H 0AOO0OH to 0A3FFH 28H 12000H to 123FFH 48H 1A000H to 1A3FFH 68H
02400H to 027FFH 09H 0A400H to 0A7FFH 29H 12400H to 127FFH 49H 1A400H to 1A7FFH 69H
02800H to 02BFFH 0AH 0A800H to OABFFH 2AH 12800H to 12BFFH 4AH 1A800H to 1ABFFH 6AH
02CO00H to 02FFFH 0BH O0ACOOH to OAFFFH | 2BH 12CO00H to 12FFFH 4BH 1ACOOH to 1AFFFH 6BH
03000H to 033FFH OCH 0BOO0OH to OB3FFH 2CH 13000H to 133FFH 4CH 1B0O00H to 1B3FFH 6CH
03400H to 037FFH ODH 0B400H to OB7FFH 2DH 13400H to 137FFH 4DH 1B400H to 1B7FFH 6DH
03800H to 03BFFH OEH 0B800H to OBBFFH 2EH 13800H to 13BFFH 4EH 1B800H to 1BBFFH 6EH
03CO00H to 03FFFH OFH 0BCOOH to OBFFFH | 2FH 13CO00H to 13FFFH 4FH 1BCOOH to 1BFFFH 6FH
04000H to 043FFH 10H 0CO000H to 0C3FFH 30H 14000H to 143FFH 50H 1CO00H to 1C3FFH 70H
04400H to 047FFH 11H 0C400H to 0OC7FFH 31H 14400H to 147FFH 51H 1C400H to 1C7FFH 71H
04800H to 04BFFH 12H 0C800H to OCBFFH | 32H 14800H to 14BFFH 52H 1C800H to 1CBFFH 72H
04COO0H to 04FFFH 13H 0CCOO0H to OCFFFH | 33H 14CO0H to 14FFFH 53H 1CCOOH to 1CFFFH 73H
05000H to 053FFH 14H 0DOOOH to OD3FFH 34H 15000H to 153FFH 54H 1D0O00H to 1D3FFH 74H
05400H to 057FFH 15H 0D400H to OD7FFH 35H 15400H to 157FFH 55H 1D400H to 1D7FFH 75H
05800H to 05BFFH 16H 0D8O0OH to ODBFFH | 36H 15800H to 15BFFH 56H 1D800H to 1DBFFH 76H
05CO00H to 05FFFH 17H ODCOOH to ODFFFH | 37H 15C00H to 15FFFH 57H 1DCOOH to 1DFFFH 77H
06000H to 063FFH 18H OEOO0OH to OE3FFH 38H 16000H to 163FFH 58H 1EO000H to 1E3FFH 78H
06400H to 067FFH 19H OE400H to OE7FFH 39H 16400H to 167FFH 59H 1E400H to 1E7FFH 79H
06800H to 06BFFH 1AH OE800H to OEBFFH 3AH 16800H to 16BFFH 5AH 1E800H to 1EBFFH 7AH
06CO00H to 06FFFH 1BH OECOOH to OEFFFH | 3BH 16CO0H to 16FFFH 5BH 1ECOOH to 1EFFFH 7BH
07000H to 073FFH 1CH OF000H to OF3FFH 3CH 17000H to 173FFH 5CH 1FOOOH to 1F3FFH 7CH
07400H to 077FFH 1DH O0F400H to OF7FFH 3DH 17400H to 177FFH 5DH 1F400H to 1F7FFH 7DH
07800H to 07BFFH 1EH OF800H to OFBFFH 3EH 17800H to 17BFFH 5EH 1F800H to 1FBFFH 7EH
07COO0H to 07FFFH 1FH OFCOOH to OFFFFH 3FH 17CO0H to 17FFFH 5FH 1FCOOH to 1FFFFH 7FH
Remark R5F100xA, R5F101xA (x=61t08,Ato C,Et0 G): Block numbers 00H to OFH

R5F100xC, R5F101xC (x=61t08, AtoC,Et0 G, J,L) : Block numbers 00H to 1FH
R5F100xD, R5F101xD (x =61t08, Ato C,Eto G, J, L) : Block numbers 00H to 2FH
R5F100xE, R5F101xE (x=6108, Ato C,Et0o G, J,L) : Block numbers 00H to 3FH
R5F100xF, R5F101xF (x=At0o C,Et0 G,J,L, M, P) : Block numbers 0O0H to 5FH
R5F100xG, R5F101xG (x=Ato C,Eto G, J,L, M, P):  Block numbers O0H to 7FH
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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 80H 28000H to 283FFH AOH 30000H to 303FFH COH 38000H to 383FFH EOH
20400H to 207FFH 81H 28400H to 287FFH A1H 30400H to 307FFH C1H 38400H to 387FFH E1H
20800H to 20BFFH 82H 28800H to 28BFFH A2H 30800H to 30BFFH C2H 38800H to 38BFFH E2H
20CO0H to 20FFFH 83H 28CO00H to 28FFFH A3H 30CO00H to 30FFFH C3H 38CO00H to 38FFFH E3H
21000H to 213FFH 84H 29000H to 293FFH A4H 31000H to 313FFH C4H 39000H to 393FFH E4H
21400H to 217FFH 85H 29400H to 297FFH A5H 31400H to 317FFH C5H 39400H to 397FFH E5H
21800H to 21BFFH 86H 29800H to 29BFFH A6H 31800H to 31BFFH CéH 39800H to 39BFFH E6H
21CO0H to 21FFFH 87H 29CO00H to 29FFFH A7H 31CO0H to 31FFFH C7H 39CO00H to 39FFFH E7H
22000H to 223FFH 88H 2A000H to 2A3FFH A8H 32000H to 323FFH C8H 3A000H to 3A3FFH E8H
22400H to 227FFH 89H 2A400H to 2A7FFH A9H 32400H to 327FFH C9H 3A400H to 3A7FFH E9H
22800H to 22BFFH 8AH 2A800H to 2ABFFH AAH 32800H to 32BFFH CAH 3A800H to 3ABFFH EAH
22CO00H to 22FFFH 8BH 2ACOOH to 2AFFFH ABH 32C00H to 32FFFH CBH 3ACO0H to 3AFFFH EBH
23000H to 233FFH 8CH 2B000H to 2B3FFH ACH 33000H to 333FFH CCH 3B000H to 3B3FFH ECH
23400H to 237FFH 8DH 2B400H to 2B7FFH ADH 33400H to 337FFH CDH 3B400H to 3B7FFH EDH
23800H to 23BFFH 8EH 2B800H to 2BBFFH AEH 33800H to 33BFFH CEH 3B800H to 3BBFFH EEH
23CO00H to 23FFFH 8FH 2BCOOH to 2BFFFH AFH 33CO00H to 33FFFH CFH 3BCOOH to 3BFFFH EFH
24000H to 243FFH 90H 2CO000H to 2C3FFH BOH 34000H to 343FFH DOH 3CO000H to 3C3FFH FOH
24400H to 247FFH 91H 2C400H to 2C7FFH B1H 34400H to 347FFH D1H 3C400H to 3C7FFH F1H
24800H to 24BFFH 92H 2C800H to 2CBFFH B2H 34800H to 34BFFH D2H 3C800H to 3CBFFH F2H
24CO0H to 24FFFH 93H 2CCOO0H to 2CFFFH B3H 34CO00H to 34FFFH D3H 3CCOO0H to 3CFFFH F3H
25000H to 253FFH 94H 2D000H to 2D3FFH B4H 35000H to 353FFH D4H 3D000H to 3D3FFH F4H
25400H to 257FFH 95H 2D400H to 2D7FFH B5H 35400H to 357FFH D5H 3D400H to 3D7FFH F5H
25800H to 25BFFH 96H 2D800H to 2DBFFH B6H 35800H to 35BFFH DeH 3D800H to 3DBFFH F6H
25C00H to 25FFFH 97H 2DCOOH to 2DFFFH B7H 35C00H to 35FFFH D7H 3DCOO0H to 3DFFFH F7H
26000H to 263FFH 98H 2EO0O00H to 2E3FFH B8H 36000H to 363FFH D8H 3EO000H to 3E3FFH F8H
26400H to 267FFH 99H 2E400H to 2E7FFH B9H 36400H to 367FFH D9H 3E400H to 3E7FFH FOH
26800H to 26BFFH 9AH 2E800H to 2EBFFH BAH 36800H to 36BFFH DAH 3E800H to 3EBFFH FAH
26CO00H to 26FFFH 9BH 2ECO0H to 2EFFFH BBH 36CO00H to 36FFFH DBH 3ECO0H to 3EFFFH FBH
27000H to 273FFH 9CH 2F000H to 2F3FFH BCH 37000H to 373FFH DCH 3FO00H to 3F3FFH FCH
27400H to 277FFH 9DH 2F400H to 2F7FFH BDH 37400H to 377FFH DDH 3F400H to 3F7FFH FDH
27800H to 27BFFH 9EH 2F800H to 2FBFFH BEH 37800H to 37BFFH DEH 3F800H to 3FBFFH FEH
27CO0H to 27FFFH 9FH 2FCOOH to 2FFFFH BFH 37CO00H to 37FFFH DFH 3FCOOH to 3FFFFH FFH
Remark R5F100xH, R5F101xH (x=Eto G,J,L,M, P, S): Block numbers 00H to BFH
R5F100xdJ, R5F101xJ (x=F, G, J, L, M, P, S) : Block numbers 00H to FFH
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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 to 403FFH 100H 48000H to 483FFH 120H 50000H to 503FFH 140H 58000H to 583FFH 160H
40400H to 407FFH 101H 48400H to 487FFH 121H 50400H to 507FFH 141H 58400H to 587FFH 161H
40800H to 40BFFH 102H 48800H to 48BFFH 122H 50800H to 50BFFH 142H 58800H to 58BFFH 162H
40CO0H to 40FFFH 103H 48CO0H to 48FFFH 123H 50C00H to 50FFFH 143H 58C00H to 58FFFH 163H
41000H to 413FFH 104H 49000H to 493FFH 124H 51000H to 513FFH 144H 59000H to 593FFH 164H
41400H to 417FFH 105H 49400H to 497FFH 125H 51400H to 517FFH 145H 59400H to 597FFH 165H
41800H to 41BFFH 106H 49800H to 49BFFH 126H 51800H to 51BFFH 146H 59800H to 59BFFH 166H
41CO0H to 41FFFH 107H 49CO00H to 49FFFH 127H 51CO0H to 51FFFH 147H 59C00H to 59FFFH 167H
42000H to 423FFH 108H 4A000H to 4A3FFH 128H 52000H to 523FFH 148H 5A000H to 5A3FFH 168H
42400H to 427FFH 109H 4A400H to 4A7FFH 129H 52400H to 527FFH 149H 5A400H to 5A7FFH 169H
42800H to 42BFFH 10AH | 4A800H to 4ABFFH 12AH 52800H to 52BFFH 14AH | 5A800H to 5ABFFH 16AH
42CO00H to 42FFFH 10BH [ 4ACOOH to 4AFFFH 12BH 52C00H to 52FFFH 14BH 5ACO0H to 5AFFFH 16BH
43000H to 433FFH 10CH | 4B00OH to 4B3FFH 12CH | 53000H to 533FFH 14CH | 5B000H to 5B3FFH 16CH
43400H to 437FFH 10DH 4B400H to 4B7FFH 12DH 53400H to 537FFH 14DH 5B400H to 5B7FFH 16DH
43800H to 43BFFH 10EH | 4B800H to 4BBFFH 12EH 53800H to 53BFFH 14EH | 5B800H to 5BBFFH 16EH
43CO0H to 43FFFH 10FH 4BCOOH to 4BFFFH 12FH 53C00H to 53FFFH 14FH 5BCOOH to 5BFFFH 16FH
44000H to 443FFH 110H 4CO000H to 4C3FFH 130H 54000H to 543FFH 150H 5C000H to 5C3FFH 170H
44400H to 447FFH 111H 4C400H to 4C7FFH 131H 54400H to 547FFH 151H 5C400H to 5C7FFH 171H
44800H to 44BFFH 112H 4C800H to 4CBFFH 132H 54800H to 54BFFH 152H 5C800H to 5CBFFH 172H
44CO0H to 44FFFH 113H 4CCOOH to 4CFFFH 133H 54CO00H to 54FFFH 153H 5CCOO0H to 5CFFFH 173H
45000H to 453FFH 114H 4D000H to 4D3FFH 134H 55000H to 553FFH 154H 5D000H to 5D3FFH 174H
45400H to 457FFH 115H 4D400H to 4D7FFH 135H 55400H to 557FFH 155H 5D400H to 5D7FFH 175H
45800H to 45BFFH 116H 4D800H to 4DBFFH 136H 55800H to 55BFFH 156H 5D800H to 5DBFFH 176H
45C00H to 45FFFH 117H 4DCOOH to 4DFFFH 137H 55C00H to 55FFFH 157H 5DCOOH to 5DFFFH 177H
46000H to 463FFH 118H 4EQO00H to 4E3FFH 138H 56000H to 563FFH 158H 5E000H to 5E3FFH 178H
46400H to 467FFH 119H 4E400H to 4E7FFH 139H 56400H to 567FFH 159H 5E400H to 5SE7FFH 179H
46800H to 46BFFH 11AH | 4E800H to 4EBFFH 13AH 56800H to 56BFFH 15AH | 5E800H to 5EBFFH 17AH
46CO0H to 46FFFH 11BH | 4ECOOH to 4EFFFH 13BH 56C00H to 56FFFH 15BH 5ECO0H to 5EFFFH 17BH
47000H to 473FFH 11CH 4FO00H to 4F3FFH 13CH 57000H to 573FFH 15CH 5F000H to 5F3FFH 17CH
47400H to 477FFH 11DH | 4F400H to 4F7FFH 13DH | 57400H to 577FFH 15DH | 5F400H to 5F7FFH 17DH
47800H to 47BFFH 11EH | 4F800H to 4FBFFH 13EH 57800H to 57BFFH 15EH 5F800H to 5FBFFH 17EH
47CO0H to 47FFFH 11FH 4FCOOH to 4FFFFH 13FH 57CO00H to 57FFFH 15FH 5FCOOH to 5FFFFH 17FH
Remark R5F100xK, R5F101xH (x=Et0o G, J,L, M, P, S): Block numbers 00H to 17FH
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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 to 603FFH 180H 68000H to 683FFH 1A0H 70000H to 703FFH 1COH | 78000H to 783FFH 1EOH
60400H to 607FFH 181H 68400H to 687FFH 1A1H 70400H to 707FFH 1C1H | 78400H to 787FFH 1E1H
60800H to 60BFFH 182H 68800H to 68BFFH 1A2H 70800H to 70BFFH 1C2H | 78800H to 78BFFH 1E2H
60CO0H to 60FFFH 183H 68CO0H to 68FFFH 1A3H 70CO0H to 70FFFH 1C3H | 78COO0OH to 78FFFH 1E3H
61000H to 613FFH 184H 69000H to 693FFH 1A4H 71000H to 713FFH 1C4H 79000H to 793FFH 1E4H
61400H to 617FFH 185H 69400H to 697FFH 1A5H 71400H to 717FFH 1C5H | 79400H to 797FFH 1E5H
61800H to 61BFFH 186H 69800H to 69BFFH 1A6H 71800H to 71BFFH 1C6H | 79800H to 79BFFH 1E6H
61CO0H to 61FFFH 187H 69CO00H to 69FFFH 1A7H 71CO0H to 71FFFH 1C7H | 79COO0H to 79FFFH 1E7H
62000H to 623FFH 188H 6A000H to 6A3FFH 1A8H 72000H to 723FFH 1C8H | 7A000H to 7A3FFH 1E8H
62400H to 627FFH 189H 6A400H to 6A7FFH 1A9H 72400H to 727FFH 1C9H 7A400H to 7A7FFH 1E9H
62800H to 62BFFH 18AH | 6A800H to 6ABFFH 1AAH | 72800H to 72BFFH 1CAH | 7A800H to 7ABFFH 1EAH
62C00H to 62FFFH 18BH 6ACO0H to 6AFFFH 1ABH | 72CO0H to 72FFFH 1CBH | 7ACOOH to 7AFFFH 1EBH
63000H to 633FFH 18CH | 6B000H to 6B3FFH 1ACH [ 73000H to 733FFH 1CCH | 7B000OH to 7B3FFH 1ECH
63400H to 637FFH 18DH | 6B400H to 6B7FFH 1ADH | 73400H to 737FFH 1CDH | 7B400H to 7B7FFH 1EDH
63800H to 63BFFH 18EH | 6B800H to 6BBFFH 1AEH | 73800H to 73BFFH 1CEH | 7B800H to 7BBFFH 1EEH
63CO00H to 63FFFH 18FH 6BCOOH to 6BFFFH 1AFH | 73CO0H to 73FFFH 1CFH | 7BCOOH to 7BFFFH 1EFH
64000H to 643FFH 190H 6CO000H to 6C3FFH 1BOH 74000H to 743FFH 1DOH 7CO00H to 7C3FFH 1FOH
64400H to 647FFH 191H 6C400H to 6C7FFH 1B1H 74400H to 747FFH 1D1H | 7C400H to 7C7FFH 1F1H
64800H to 64BFFH 192H 6C800H to 6CBFFH 1B2H 74800H to 74BFFH 1D2H | 7C800H to 7CBFFH 1F2H
64CO0H to 64FFFH 193H 6CCOO0OH to 6CFFFH 1B3H 74CO0H to 74FFFH 1D3H | 7CCO0H to 7CFFFH 1F3H
65000H to 653FFH 194H 6D000H to 6D3FFH 1B4H 75000H to 753FFH 1D4H | 7DO0OH to 7D3FFH 1F4H
65400H to 657FFH 195H 6D400H to 6D7FFH 1B5H 75400H to 757FFH 1D5H 7D400H to 7D7FFH 1F5H
65800H to 65BFFH 196H 6D800H to 6DBFFH 1B6H 75800H to 75BFFH 1D6H | 7D800H to 7DBFFH 1F6H
65C00H to 65FFFH 197H 6DCOOH to 6DFFFH 1B7H 75C00H to 75FFFH 1D7H | 7DCOOH to 7DFFFH 1F7H
66000H to 663FFH 198H 6EO000H to 6E3FFH 1B8H 76000H to 763FFH 1D8H | 7EO00H to 7E3FFH 1F8H
66400H to 667FFH 199H 6E400H to 6E7FFH 1B9H 76400H to 767FFH 1D9H | 7E400H to 7E7FFH 1F9H
66800H to 66BFFH 19AH | 6E800H to 6EBFFH 1BAH | 76800H to 76BFFH 1DAH | 7E800H to 7EBFFH 1FAH
66CO00H to 66FFFH 19BH 6ECO0H to 6EFFFH 1BBH | 76CO0H to 76FFFH 1DBH | 7ECOOH to 7EFFFH 1FBH
67000H to 673FFH 19CH 6F000H to 6F3FFH 1BCH | 77000H to 773FFH 1DCH | 7FO00H to 7F3FFH 1FCH
67400H to 677FFH 19DH | 6F400H to 6F7FFH 1BDH | 77400H to 777FFH 1DDH | 7F400H to 7F7FFH 1FDH
67800H to 67BFFH 19EH 6F800H to 6FBFFH 1BEH | 77800H to 77BFFH 1DEH | 7F800H to 7FBFFH 1FEH
67CO0H to 67FFFH 19FH 6FCOOH to 6FFFFH 1BFH | 77CO0H to 77FFFH 1DFH | 7FCOOH to 7FFFFH 1FFH
Remark R5F100xL, R5F101xL (x=F, G, J,L, M, P, S): Block numbers 00H to 1FFH
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RL78/G13

CHAPTER 3 CPU ARCHITECTURE

3.1.1 Internal program memory space

The internal program memory space stores the program and table data.

The RL78/G13 products incorporate internal ROM (flash memory), as shown below.

Table 3-2. Internal ROM Capacity

Part Number

Internal ROM

Structure

Capacity

R5F100xA, R5F101xA (x =610 8, Ato C, E to G)

R5F100xC, R5F101xC (x=61t08, Ato C,Et0 G, J, L)

(
R5F100xD, R5F101xD (x =610 8, Ato C,Eto G, J, L)

R5F100xE, R5F101xE (x =610 8, Ato C, Eto G, J, L)

R5F100xF, R5F101xF (x=AtoC,Eto G, J, L, M, P)

R5F100xG, R5F101xG (x=Ato C,Eto G, J, L, M, P)

R5F100xH, R5F101xH (x=Eto G, J, L, M, P, S)

R5F100xJ, R5F101xJ (x=F, G, J, L, M, P, S)

R5F100xK, R5F101xK (x =F, G, J, L, M, P, S)

R5F100xL, R5F101xL (x=F, G, J, L, M, P, S)

Flash memory

16384 x 8 bits (00000H to 03FFFH)

32768 x 8 bits (00000H to 07FFFH)

49152 x 8 bits (00000H to OBFFFH)

65536 x 8 bits (00000H to OFFFFH)

98304 x 8 bits (00000H to 17FFFH)

131072 x 8 bits (00000H to 1FFFFH)

196608 x 8 bits (00000H to 2FFFFH)

393216 x 8 bits (00000H to 5FFFFH)

(
(
262144 x 8 bits (00000H to 3FFFFH)
(
(

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 01000H to 0107FH.
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RL78/G13 CHAPTER 3 CPU ARCHITECTURE
Table 3-3. Vector Table (1/2)
Vector Table Address Interrupt Source R ‘8‘ SIIR|&|R2|&E 8|88 |R |8
2|2 (5|5 |5|5|5|5|5 |5 |5 |5 |5 |5
00000H RESET, POR, LVD, WDT, S RV VA I IV IRV RV R VAN RV ARV IRV IRV Y
TRAP, IAW, RPE
00004H INTWDTI VIV VAN N NN NN NN
00006H INTLVI R R VA I I I O I VO IRV IRV VA Y
00008H INTPO VIV VNN NN NN NN
0000AH INTP1 N R R O O I I I R I R R
0000CH INTP2 R R R I T O O O R AR e A
0000EH INTP3 VN[N N A A AN ANV
00010H INTP4 S R R R R R I O R I I R e
00012H INTP5 VIV VNN NN NN N NN
00014H INTST2INTCSI20/INTIIC20 | ¥ | N [N | N |V [V [ N [ |V N[N -] -
00016H INTSR2/INTCSI21/INTHC21 | N | N | N [N [ N [N |V [N | YV NoetNowet]| = | = | -
00018H INTSRE2 VA AN VANV AN AN Y- =] -
INTTM11H NN AN == === ]=-=-1-1-1-1-
0001AH INTDMAO VIV VNN NN NN NN
0001CH INTDMA1 VI AN VANV AN VAN VN
0001EH INTSTO/INTCSIOO/INTICO0 | N | ¥ | N [ N [N |V [V [N |V [NV [V
00020H INTSRO/INTCSIO1/INTICOT | v | N | ¥ | ¥ | ¥ | ¥ |Note2|Note2|Note 2| Note 2| Note 2| Note 2| Note 2| Note 2
00022H INTSREO VN VNN NN VNN NN
INTTMO1H VIV VNN NN NN NN
00024H INTST1/INTCSIHO/INTIC10 | N | ¥ | N | ¥ |Note3|Note3 [Note 3 [Note 3 |Note 3 |Note 3 INote 3 [Note 3 |Note 3 Note 3
00026H INTSR1/INTCSH1/INTICIT | N | ¥ | N [V [N [V [V [NV [NV VA
00028H INTSRE1 VA AN VANV ANV N
INTTMO3H VN VNN NN VNNV N
0002AH INTIICAO VAN VANV AN VANV N -
0002CH INTTMOO VI AN VANV AN VAV [N
0002EH INTTMO1 VIV VNN NN NN NN
00030H INTTMO2 VI AN VANV AN VANV N
00032H INTTMO3 VN VNN NN VNNV N
00034H INTAD VIV VAN NN NN NN NN
00036H INTRTC VNN NN NN VNN NN
00038H INTIT VN NN A A A A A ANV
0003AH INTKR NN AN NN NN - - - - - -
0003CH INTST3/INTCSISO/INTIC30 | N | ¥ | N |- |- |- |- |-|-|-|-1-1]-|-
0003EH INTSR3/INTCSI31/INTIC3T | N | N | N | - |- |- |- |- |-|-|-|-1-]|-
00040H INTTM13 VAN N === =-]=--1-1-1-|-1-
Notes 1. INTSR2 only.
2. INTSRO only.
3. INTSR1 only.
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Table 3-3. Vector Table (2/2)

Vector Table Address Interrupt Source R é S|IIR|& |2 |&E 8|88 &R |8
T2 (2|2 (2(%(2(2 (2|22 (%2 ¢

00042H INTTMO4 VN AN A A AN AN A
00044H INTTMO5 NN A A A A A AN NN NN AN A
00046H INTTMO6 NN A A A A A AN AN AN AN A
00048H INTTMO7 NN A A A A A AN NN NN AN
0004AH INTP6 NNV NN NN == --=-]--]-
0004CH INTP7 N NN N === =-=-]=-1=-1=-1-1-
0004EH INTP8 NNV NN NN == --=-]--]-
00050H INTP9 S VA TRV VA IRV VA SR B [ N I N R
00052H INTP10 NN NN N === === =-1=-1-
00054H INTP11 NN NN N === - =-=-]=-1-]-
00056H INTTM10 N NN === =-=-=-1=-1=-1=-1-1-
00058H INTTM11 N NN == === =-1=-1=1=1-1-
0005AH INTTM12 N NN === =-=-=-1=-1=-1=-1-1-
0005CH INTSRE3 VIV IV === === |=-1=-1=-1-1-
INTTM13H NN N === === =-=-1-1-1-

0005EH INTMD N NN A AN AN AN NN A
00060H INTIICA1 N NN == === =-1=-1=1=1-1-
00062H INTFL NN N A AN NN YA NN AN
00064H INTDMA2 N NN == === =-1=-1=1=1-1-
00066H INTDMA3 NN N === =-==-1=-1=1=1-1-
00068H INTTM14 Nl ool =l=]=1=1=1=1=/-
0006AH INTTM15 Nl ool =1=1=1=1=1-
0006CH INTTM16 Nl oo ===1=1=1=1=1=1-
0006EH INTTM17 Nl === l=1=1=1=1=1=1=/1-
0007EH BRK VAN NN A A A A A A AN

(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 01080H to 010BFH.

(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 010COH to 010C3H
when the boot swap is used. For details, sce CHAPTER 24 OPTION BYTE.

(4) On-chip debug security ID setting area
A 10-byte area of 000C4H to 000CDH and 010C4H to 010CDH 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 010C4H to 010CDH when the boot swap is used. For details, see CHAPTER 26 ON-CHIP
DEBUG FUNCTION.
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3.1.2 Mirror area

The RL78/G13 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 R5F100xE (x = 6 to 8, A to C, E-G, J, L) (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 For example, 0E789H is mirrored to
EEEgg: FE789H. Data can therefore be read
by MOV A, |E789H, instead of MOV
Mirror ES, #00H and MOV A, ES:IE789H.
(same data as 02000H to OEEFFH)
F2000H
F1FFFH
Data flash memory
F1000H
FOFFFH
Reserved
FO800H
FO7FFH
Special-function register (2nd SFR)
2KB
FOOOOH
EFFFFH
Mirror
Reserved
10000H
OFFFFH
Code flash memory
OEFOOH|_ _ _ _ _ _ _ _________]
OEEFFH
Code flash memory
02000H|'=————————]
01FFFH Code flash memory
00000H
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The PMC register is described below.
¢ 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 3-11. Format 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 FOO00H to FFFFFH

0 00000H to OFFFFH is mirrored to FOOOOH to FFFFFH
1 10000H to 1FFFFH is mirrored to FOOOOH to FFFFFH

Cautions 1. In products with 64 KB or less flash memory, be sure to clear bit 0 (MAA) of this register to 0
(default value).
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/G13 products incorporate the following RAMSs.

Table 3-4. Internal RAM Capacity

Part Number Internal RAM
R5F100xA, R5F101xA (x =6 to 8, Ato C, E to G) 2048 x 8 bits (FF700H to FFEFFH)
R5F100xC, R5F101xC (x=61t08,Ato C,Et0 G, J, L)
R5F100xD, R5F101xD (x=6t0 8, Ato C,Eto G, J, L) 3072 x 8 bits (FF300H to FFEFFH)
R5F100xE, R5F101xE (x=6t0 8, Ato C,Eto G, J, L) 4096 x 8 bits (FEFOOH to FFEFFH)
R5F100xF, R5F101xF (x=Ato C,Eto G, J, L, M, P) 8192 x 8 bits (FDFOOH to FFEFFH)
R5F100xG, R5F101xG (x=Ato C,Eto G, J, L, M, P) 12288 x 8 bits (FCFOOH to FFEFFH)

R5F100xH, R5F101xH (x=Eto G, J, L, M, P, S) 16384 x 8 bits (FBFOOH to FFEFFH)
R5F100xJ, R5F101xJ (x=F, G, J, L, M, P, S) 20480 x 8 bits (FAFOOH to FFEFFH)
R5F100xK, R5F101xK (x=F, G, J, L, M, P, S) 24576 x 8 bits (FOFOOH to FFEFFH)
R5F100xL, R5F101xL (x=F, G, J, L, M, P, S) 32768 x 8 bits (F7FOOH to FFEFFH)

The internal RAM can be used as a data area and a program area where instructions are fetched (it is prohibited to use
the general-purpose register area for fetching instructions). 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.

The internal RAM is used as stack memory.

Cautions 1. It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a 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 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.
R5F100xD, R5F101xD (x =6to 8, Ato C,Eto G, J, L): Start address FF300H
R5F100xE, R5F101xE (x =6t0 8, AtoC,Eto G, J,L): Start address FEFOOH
R5F100xJ, R5F101xJ (x=F, G, J, L, M, P): Start address FAFOOH
R5F100xL, R5F101xL (x=F, G, J,L, M, P, S): Start address F7FO0H
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/G13, based on operability and other considerations.

In particular, special addressing methods designed for the

functions of the special function registers (SFR) and general-purpose registers are available for use. Figure 3-12 shows

correspondence between data memory and addressing. For details of each addressing, see 3.4 Addressing for
Processing Data Addresses.

FFFFFH

FFF20H
FFF1FH

FFFOOH
FFEFF

pm

mm M
mm M
mm mm
= Om

mo

mo
T T

F1000H
FOFFFH

FO800H
FO7FFH

FOO0OH
EFFFFH

00000H

Figure 3-12. Correspondence Between Data Memory and Addressing

Special function register (SFR)

256 bytes

1

SFR addressing

osgessng -

General-purpose register
32 bytes

2to 32 KB

Mirror area

Data flash memory
0/4/8 KB

Reserved

Special function register (2nd SFR)
2 KB

Reserved

((

_ Code flash memory .
16 to 512 KB

((

Short direct
addressing

Register addressing

|

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing
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3.2 Processor Registers

The RL78/G13 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 00000H and 00001H to the 16 lower-order
bits of the program counter. The four higher-order bits of the program counter are cleared to 0000.
Figure 3-13. 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 3-14. 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 EIl
instruction execution.
(b) Zero flag (2)
When the operation or comparison result is zero or equal, this flag is set (1). It is reset (0) in all other cases.
(c) Register bank select flags (RBS0, 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). It is reset (0) in all other cases.

(e) In-service priority flags (ISP1, ISP0)
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, PRn3L) (see 16.3.3) can not be acknowledged. Actual vectored interrupt
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 3-15. Format of Stack Pointer

15 0

SP [SP15|SP14|SP13|SP12|SP11|SP10| SP9 |SP8 |SP7 |SP6 |SP5 |SP4 |SP3|SP2|SP1| 0

In stack addressing through a stack pointer, the SP is decremented ahead of write (save) to the stack memory and is
incremented after read (restore) from the stack memory.

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

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

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.

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.

R5F100xD, R5F101xD (x =6to 8, Ato C,Eto G, J, L): Start address FF300H

R5F100xE, R5F101xE (x =6t0 8, AtoC,Eto G, J, L): Start address FEFOOH

R5F100xJ, R5F101xJ (x=F, G, J, L, M, P): Start address FAFOOH

R5F100xL, R5F101xL (x=F, G, J, L, M, P, S): Start address F7FOOH
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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3.2.2 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).

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 interrupt processing 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 3-16. Configuration of General-Purpose Registers

(a) 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
C
FFEE8H
A
Register bank 3 AX
X
FFEEOH
15 0 7 0
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3.2.3 ES and CS registers

The ES register and CS register are used to specify the higher address for data access and when a branch instruction
is executed (register direct addressing), respectively.

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

Figure 3-17. Configuration of ES and CS Registers

7 & 5 4 3 2 1 0
ES | o | o | o | o [ess|ese|est|eso|

7 6 5 4 3 2 1 0
cs o | o | o | o |css|ocs2|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 3-18. Extension of Data Area Which Can Be Accessed

Isaddr16 — F |0000H - FFFFH

ES:lsaddr16 —>‘OH - FH‘ ‘ 0000H - FFFFH ‘

b FFFFFH J
Special function register
(SFR) 256 bytes
lsaddr16 =L -+
Special function register
1
ES:lsaddr16 (2nd SFR) 2 Kbytes Data memory space
FOOOOH
EFFFFH
L Code flash memory L
Y OOOOOHT T Y
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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.

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>

8-bit manipulation

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

16-bit manipulation

Describe the symbol defined 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.

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.

R/W

Indicates whether the corresponding SFR can be read or written.

R/W: Read/write enable

R: Read only

W: Write only

Manipulable bit units

“y" indicates the manipulable bit unit (1, 8, or 16). “~” indicates a bit unit for which manipulation is not possible.

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 RW | \ - 00H

FFFO1H | Port register 1 P1 RW | J - O0H

FFFO2H | Port register 2 P2 RW | v - O0H

FFFO3H | Port register 3 P3 RW | J - OOH

FFFO4H | Port register 4 P4 RW | J - O0H

FFFO5H | Port register 5 P5 RW | v - O0H

FFFO6H | Port register 6 P6 RW | J - OOH

FFFO7H | Port register 7 P7 RW | J - 00H

FFFO8H | Port register 8 P8 RW | \ - 00H

FFFO9H | Port register 9 P9 RW | v - O0H

FFFOAH | Port register 10 P10 RW | J - O0H

FFFOBH | Port register 11 P11 RW | J - O0H

FFFOCH| Port register 12 P12 RW | R - Undefined

FFFODH | Port register 13 P13 RW | \ - Undefined

FFFOEH | Port register 14 P14 RW | \ - 00H

FFFOFH | Port register 15 P15 RW | \ - 00H

FFF10H | Serial data register 00 TXDO/ | SDROO| R'W |  — \/ v 0000H
SI000

FFF11H - - -

FFF12H | Serial data register 01 RXDO/ | SDRO1| RW | - J J 0000H
SI001

FFF13H - - -

FFF14H | Serial data register 12 TXD3/ | SDR12| R/W - \ v 0000H
SI030

FFF15H - - -

FFF16H | Serial data register 13 RXD3/| SDR13 R/W | - \ \ 0000H
SIO31

FFF17H - - -

FFF18H | Timer data register 00 TDROO R/W - - \ 0000H

FFF19H

FFF1AH | Timer data register 01 TDRO1L | TDRO1| R'W | - S \ O0H

FFF1BH TDROTH - v 00H

FFF1EH | 10-bit A/D conversion result ADCR R - - R 0000H

register
FFF1FH 8-bit A/D conversion ADCRH R - \/ - 00H
result register

FFF20H | Port mode register 0 PMO RW | S - FFH

FFF21H | Port mode register 1 PM1 RW| S - FFH

FFF22H | Port mode register 2 PM2 RW | R - FFH

FFF23H | Port mode register 3 PM3 RW | S - FFH

FFF24H | Port mode register 4 PM4 RW| S - FFH

FFF25H | Port mode register 5 PM5 RW | J - FFH

FFF26H | Port mode register 6 PM6 RW | R - FFH

FFF27H | Port mode register 7 PM7 RW | \ - FFH

FFF28H | Port mode register 8 PM8 RW | J - FFH

FFF29H | Port mode register 9 PM9 RW | R - FFH

RO1UH0146EJ0330 Rev.3.30 REN ESNS 138

Mar 25, 2016



RL78/G13 CHAPTER 3 CPU ARCHITECTURE
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
FFF2AH | Port mode register 10 PM10 RW | S - FFH
FFF2BH | Port mode register 11 PM11 RW | J - FFH
FFF2CH | Port mode register 12 PM12 RW | \ - 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 | \ - 00H
FFF31H | Analog input channel ADS RW | S - 00H
specification register
FFF32H | A/D converter mode register 1 | ADM1 RW | J - O0H
FFF37H | Key return mode register KRM R/W \ - 00H
FFF38H | External interrupt rising edge EGPO R/W - O00H
enable register 0
FFF39H | External interrupt falling edge | EGNO RW /| J - 00H
enable register 0
FFF3AH | External interrupt rising edge EGP1 RW | J - O0H
enable register 1
FFF3BH | External interrupt falling edge | EGN1 RW /| J - 00H
enable register 1
FFF44H | Serial data register 02 TXD1/ | SDR02| R/W - \ \ 0000H
SI010
FFF45H - - -
FFF46H | Serial data register 03 RXD1/| SDR0O3| R/W - \ \ 0000H
SIO11
FFF47H - - -
FFF48H | Serial data register 10 TXD2/ | SDR10| R/W - \ v 0000H
SI1020
FFF49H - - -
FFF4AH | Serial data register 11 RXD2/ | SDR11| R/W - \ \ 0000H
SI1021
FFF4BH - - -
FFF50H | [ICA shift register 0 IICAO R/W - J - 00H
FFF51H | [ICA status register 0 11CS0 R J J - O0H
FFF52H | ICA flag register 0 IICFO RW | \ - 00H
FFF54H | [ICA shift register 1 IICA1 R/W - J - 00H
FFF55H | IICA status register 1 lICS1 R J J - 00H
FFF56H | [ICA flag register 1 IICF1 RW | R - 00H
FFF64H | Timer data register 02 TDRO02 R/W - - \ 0000H
FFF65H
FFF66H | Timer data register 03 TDRO3L | TDRO3| RW | - J J 00H
FFF67H [TDRO3H - \ 00H
FFF68H | Timer data register 04 TDR04 R/W - - S 0000H
FFF69H
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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

FFF6AH | Timer data register 05 TDRO5 R/W - - \ 0000H

FFF6BH

FFF6CH | Timer data register 06 TDRO06 R/W - - \ 0000H

FFF6DH

FFF6EH | Timer data register 07 TDRO7 R/W - - \ 0000H

FFF6FH

FFF70H | Timer data register 10 TDR10 R/W - - J 0000H

FFF71H

FFF72H | Timer data register 11 TDR11L | TDR11| RW | - \ v 00H

FFF73H [TDR11H - J 00H

FFF74H | Timer data register 12 TDR12 R/W - - \ 0000H

FFF75H

FFF76H | Timer data register 13 TDR13L | TDR13| R'W | — \ \ 00H

FFF77H TDR13H - J 00H

FFF78H | Timer data register 14 TDR14 R/W - - v 0000H

FFF79H

FFF7AH | Timer data register 15 TDR15 R/W - - v 0000H

FFF7BH

FFF7CH | Timer data register 16 TDR16 R/W - - v 0000H

FFF7DH

FFF7EH | Timer data register 17 TDR17 R/W - - \ 0000H

FFF7FH

FFFOOH | Interval timer control register ITMC R/W - - \ OFFFH

FFF91H

FFF92H | Second count register SEC R/W - \ - 00H

FFF93H | Minute count register MIN R/W - v - 00H

FFF94H | Hour count register HOUR RW| - \ - 12H""

FFF95H | Week count register WEEK R/W - v - 00H

FFF96H | Day count register DAY RW| - \ - 01H

FFF97H | Month count register MONTH R/W - v - 01H

FFF98H | Year count register YEAR RW | - \ - 00H

FFF99H | Watch error correction register | SUBCUD R/W - \ - 00H

FFF9AH | Alarm minute register ALARMWM R/W - \ - O00H

FFF9BH | Alarm hour register ALARMWH R/W - \ - 12H

FFFOCH | Alarm week register ALARMWW R/W - \ - 00H

FFF9DH | Real-time clock control register | RTCCO RW| J - 00H
0

FFF9EH | Real-time clock control register | RTCC1 RW | \ - 00H
1

Note The value of this register is 00H

set to 1 after reset.

if the AMPM bit (bit 3 of real-time clock control register 0 (RTCCO)) is
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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 CMC R/W - v - 00H
register
FFFA1H | Clock operation status control | CSC RW | R - COH
register
FFFA2H | Oscillation stabilization time 0STC R J J - 00H
counter status register
FFFA3H | Oscillation stabilization time OSTS R/W - v - 07H
select register
FFFA4H | System clock control register | CKC RW | \ - 00H
FFFA5H | Clock output select register 0 | CKS0 RW | v - 00H
FFFAGH | Clock output select register 1 | CKS1 RW | J - 00H
FFFA8H | Reset control flag register RESF R - \ - Undefined """
FFFA9H | Voltage detection register LVIM RW | \ - 00H" "’
FFFAAH| Voltage detection level register | LVIS R/W \/ \ — | 00H/O1H/81H"™ "
FFFABH| Watchdog timer enable register | WDTE RW | - \ - 1AH/QAH""?
FFFACH| CRC input register CRCIN RW| - J - 00H
FFFBOH | DMA SFR address register 0 DSAO0 R/W - \ - 00H
FFFB1H | DMA SFR address register 1 DSA1 R/W - S - 00H
FFFB2H | DMA RAM address register 0 DRAOL| DRAO | R/'W - v v 00H
FFFB3H DRAOH R/W - \ 00H
FFFB4H | DMA RAM address register 1 | DRA1L DRA1 |RW | - N N 00H
FFFB5H DRA1H R/W - \ 00H
FFFB6H | DMA byte count register 0 DBCOL| DBCO |RW | - \/ \/ O00H
FFFB7H DBCOH R/W - \ 00H
FFFB8H | DMA byte count register 1 DBCI1L| DBC1 [RW | - \/ \/ O00H
FFFB9H DBC1H R/W - \ 00H
FFFBAH| DMA mode control register 0 DMCO RW | v - 00H
FFFBBH| DMA mode control register 1 DMCH RW | \ - 00H
FFFBCH| DMA operation control register 0 DRCO RW | \ - 00H
FFFBDH| DMA operation control register 1| DRC1 RW | \ - 00H
FFFDOH | Interrupt request flag register 2 | IF2L | IF2 RW | \ V 00H
FFFD1H IF2H RW| v 00H
FFFD2H | Interrupt request flag register 3L | IF3L | IF3 RW | \ \ 00H
FFFD4H | Interrupt mask flag register 2 MK2L | MK2 |RW | + \ v FFH
FFFD5H MK2H RW| J FFH
FFFD6H | Interrupt mask flag register 3L | MK3L | MK3 | R/W v v v FFH
(Notes are listed on the next page.)
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Notes 1. The reset values of the registers vary depending on the reset source as shown below.
Reset Source| RESET Input Reset by Reset by Reset by Reset by Reset by Reset by
Register POR Execution of WDT RAM parity illegal- LVD
lllegal error memory
Instruction access
RESF | TRAP bit Cleared (0) Set (1) Held Held
WDTRF bit Held Set (1) Held
RPERF bit Held Set (1) Held
IAWRF bit Held Set (1)
LVIRF bit Held Set (1)
LVIM | LVISEN bit Cleared (0) Held
LVIOMSK bit | Held
LVIF bit
LVIS Cleared (00H/01H/81H)

2. The reset value of the WDTE register is determined by the setting of the option byte.

RO1UH0146EJ0330 Rev.3.30
Mar 25, 2016

RRENESAS

142



RL78/G13

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
FFFD8H | Priority specification flag register| PRO2L| PRO2 | R'W | \ \ FFH
FFFDOH | 02 PRO2H RW/| v FFH
FFFDAH| Priority specification flag register]| PRO3L| PRO3 | R/W | J J FFH
o3L
FFFDCH]| Priority specification flag registerf PR12L| PR12 | R/W v FFH
FFFDDH| 12 PR12H RW | v FFH
FFFDEH)| Priority specification flag register| PR13L| PR13 | RW | < \ \ FFH
13L
FFFEOH | Interrupt request flag register 0 | IFOL | IFO RW | S S O0H
FFFE1H IFOH R/W S \ O00H
FFFE2H | Interrupt request flag register 1 | IF1L | IF1 RW | J J O0H
FFFE3H IF1H RW | ~ J 00H
FFFE4H | Interrupt mask flag register 0 MKOL | MKO |RW | J J FFH
FFFESH MKOH RW | N FFH
FFFEG6H | Interrupt mask flag register 1 MKIL | MK1 |[RW | \ \ FFH
FFFE7H MK1H RW | N FFH
FFFE8H | Priority specification flag register| PROOL| PROO | R'W | \ \ FFH
FFFEQH | 00 PROOH RW| v FFH
FFFEAH)| Priority specification flag register| PRO1L| PRO1 | R'W | \ \ FFH
FFFEBH | 01 PROTH RW| v FFH
FFFECH)| Priority specification flag register] PR10L| PR10 | R'W | < \ \ FFH
FFFEDH| 10 PR10H RW| v FFH
FFFEEH)| Priority specification flag register| PR11L| PR11 | R'W | \ \ FFH
FFFEFH | 11 PR11H RW/| v FFH
FFFFOH | Multiplication/division data register | MDAL R/W - - \ 0000H
FFFF1H | AL
FFFF2H | Multiplication/division data register | MDAH R/W - - J 0000H
FFFF3H | A(H)
FFFF4H | Multiplication/division data register | MDBH R/W - - \ 0000H
FFFF5H | B (H)
FFFF6H | Multiplication/division data register | MDBL R/W - - \ 0000H
FFFF7H | B(L)
FFFFEH | Processor mode control register | PMC RW | \ - 00H
Remark For extended SFRs (2nd SFRs), see Table 3-6 Extended SFR (2nd SFR) List.
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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 FOOO0OH 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.

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>

8-bit manipulation

Describe the symbol defined by the assembler for the 8-bit manipulation instruction operand (laddr16). This
manipulation can also be specified with an address.

16-bit manipulation

Describe the symbol defined by the assembler for the 16-bit manipulation instruction operand (laddr16). 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.

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.

R/W

Indicates whether the corresponding extended SFR can be read or written.

R/W: Read/write enable

R:  Read only

W:  Write only

Manipulable bit units

“

“\” indicates the manipulable bit unit (1, 8, or 16). indicates a bit unit for which manipulation is not possible.
After reset

Indicates each register status upon reset signal generation.

Caution Do not access addresses to which extended SFRs (2nd SFRs) are not assigned.

Remark For SFRs in the SFR area, see 3.2.4 Special function registers (SFRs).
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Table 3-6. Extended SFR (2nd SFR) List (1/8)

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 RW | \/ - 00H
FO011H | Conversion result comparison ADUL R/W - N - FFH
upper limit setting register
FO012H | Conversion result comparison ADLL R/W - N - 00H
lower limit setting register
FOO13H | A/D test register ADTES R/W - J - O00H
FOO30H | Pull-up resistor option register 0 | PUO RW | J - 00H
FO031H | Pull-up resistor option register 1 | PU1 RW | \/ - 00H
FO033H | Pull-up resistor option register 3 | PU3 RW | J - 00H
FO034H | Pull-up resistor option register 4 | PU4 RW | \/ - 01H
FO035H | Pull-up resistor option register 5 | PU5 RW | \/ - 00H
F0036H | Pull-up resistor option register 6 | PU6 RW | J - 00H
FO037H | Pull-up resistor option register 7 | PU7 RW | \/ - 00H
FO038H | Pull-up resistor option register 8 | PU8 RW | J - 00H
FO039H | Pull-up resistor option register 9 | PU9 RW | \/ - 00H
FOO3AH | Pull-up resistor option register 10 | PU10 RW | J - 00H
FOO3BH | Pull-up resistor option register 11 | PU11 RW | J - O0H
FOO3CH | Pull-up resistor option register 12 | PU12 RW | J - 00H
FOO3EH | Pull-up resistor option register 14 | PU14 RW | J - 00H
FO040H | Port input mode register 0 PIMO RW | J - 00H
FO041H | Port input mode register 1 PIM1 RW | S - 00H
F0044H | Port input mode register 4 PIM4 RW | J - 00H
FO045H | Port input mode register 5 PIM5 RW | J - 00H
F0048H | Port input mode register 8 PIM8 RW | J - 00H
FOO4EH | Port input mode register 14 PIM14 RW | \/ - 00H
FO050H | Port output mode register 0 POMO RW | N - O0H
F0051H | Port output mode register 1 POM1 RW | J - 00H
F0054H | Port output mode register 4 POM4 RW | J - 00H
F0055H | Port output mode register 5 POM5 RW | N - 00H
FOO57H | Port output mode register 7 POM7 RW | \/ - 00H
FO058H | Port output mode register 8 POMS8 RW | J - 00H
FOO59H | Port output mode register 9 POM9 RW | J - 00H
FOO5EH | Port output mode register 14 POM14 RW | J - 00H
FO0B0H | Port mode control register 0 PMCO RW | J - FFH
FO063H | Port mode control register 3 PMC3 RW | «/ - FFH
FOOBAH | Port mode control register 10 | PMC10 RW | v - FFH
FO06BH | Port mode control register 11 PMC11 RW | J - FFH
FOOBCH | Port mode control register 12 PMC12 RW | S - FFH
FOOBEH | Port mode control register 14 | PMC14 RW | ~ «/ - FFH
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Table 3-6. Extended SFR (2nd SFR) List (2/8)
Address | Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range | After Reset
1-bit 8-bit | 16-bit

FO070H | Noise filter enable register 0 NFENO RW | \/ - 00H

F0071H | Noise filter enable register 1 NFEN1 RW| J - 00H

FO072H | Noise filter enable register 2 NFEN2 RW | \/ - 00H

FO073H | Input switch control register ISC RW | \/ - 00H

FO074H | Timer input select register 0 TISO R/W - \/ - 00H

FO076H | A/D port configuration register | ADPC R/W - S - 00H

FO077H | Peripheral I/O redirection PIOR R/W - N - 00H
register

FO078H | Invalid memory access IAWCTL RW | - «/ - O0H
detection control register

F007DH | Global digital input disable GDIDIS RW| J - 00H
register

FOO90H | Data flash control register DFLCTL RW| J - 00H

FOOAOH | High-speed on-chip oscillator | HIOTRM RW | - S - Undefined"™"
trimming register

FOOA8H | High-speed on-chip oscillator | HOCODIV RW | - \ - Undefined "
frequency select register

FOOEOH | Multiplication/division data MDCL R/W - - N 0000H
register C (L)

FOOE2H | Multiplication/division data MDCH R/W - - \/ 0000H
register C (H)

FOOESH | Multiplication/division control MDUC RW| J - 00H
register

FOOFOH | Peripheral enable register 0 PERO RW| J - 00H

FOOF3H | Subsystem clock supply mode | OSMC R/W - \/ - 00H
control register

FOOF5H | RAM parity error control register| RPECTL R/W S S - 00H

FOOFEH | BCD adjust result register BCDADJ R - \/ - Undefined

FO100H | Serial status register 00 SSROOL | SSR00 - S \ 0000H

FO101H - - _

FO102H | Serial status register 01 SSRO1L| SSRO1| R - «/ \ 0000H

FO103H - - -

FO104H | Serial status register 02 SSR02L| SSR02| R - \/ \ 0000H

FO105H - - -

FO106H | Serial status register 03 SSRO3L| SSR03| R - J J 0000H

FO107H - - -

FO108H | Serial flag clear trigger register | SIROOL| SIR00 | R’'W | - S S 0000H

FO109H | 00 - - -

FO10AH | Serial flag clear trigger register | SIRO1L| SIR01 | R/W - N \/ 0000H

FO10BH | 01 - - -

FO10CH | Serial flag clear trigger register | SIR02L| SIR02 | R/W | - J J 0000H

FO10DH | 02 - - -

FO10EH | Serial flag clear trigger register | SIRO3L| SIR03 | R/W - \/ \ 0000H

FO10FH | 03 - - -

Notes 1. The value after a reset is adjusted at the time of shipment.
2. The value after a reset is a value set in FRQSEL2 to FRQSELO of the option byte (000C2H).
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Table 3-6. Extended SFR (2nd SFR) List (3/8)

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

FO110H | Serial mode register 00 SMRO00 R/W - - S 0020H
FO111H
FO112H | Serial mode register 01 SMRO1 R/W - - \/ 0020H
FO113H
FO114H | Serial mode register 02 SMR02 R/W - - J 0020H
FO115H
FO116H | Serial mode register 03 SMRO03 R/W - - \ 0020H
FO117H
FO118H | Serial communication operation | SCR00 R/W - - N 0087H
FO119H | setting register 00
FO11AH | Serial communication operation | SCRO1 R/W - - S 0087H
FO11BH | setting register 01
FO11CH | Serial communication operation | SCR02 R/W - - \/ 0087H
F011DH | Setting register 02
FO11EH | Serial communication operation | SCR03 RW | - - \/ 0087H
FO11FH | setting register 03
FO120H | Serial channel enable status SEOL | SEO R \/ \/ \ 0000H
Fo121H | register 0 _ _ _
FO122H | Serial channel start register 0 | SSOL |SS0 |RW | < N d 0000H
FO123H - - -
FO124H | Serial channel stop register 0 | STOL [ STO |RW | + \/ \ 0000H
FO125H - - -
FO126H | Serial clock select register 0 SPSOL| SPSO |RW | - J J 0000H
Fo127H - - -
FO128H | Serial output register 0 SO0 R/W - - S OFOFH
FO129H
FO12AH | Serial output enable register 0 | SOEOL| SOE0 | R'W | \/ \ 0000H
FO12BH - - -
FO134H | Serial output level register 0 SOLOL| SOLO |RW | - \/ \/ 0000H
FO135H - - -
FO138H | Serial standby control register 0 | SSCOL| SSCO |RW | — \/ \ 0000H
FO139H - - -
FO140H | Serial status register 10 SSR10L| SSR10| R - J J 0000H
FO141H - - -
FO142H | Serial status register 11 SSR11L| SSR11| R - S S 0000H
FO143H - — _
FO144H | Serial status register 12 SSR12L| SSR12| R - \/ \ 0000H
FO145H - - -
FO146H | Serial status register 13 SSR13L| SSR13| R - «/ «/ 0000H
FO147H - - -
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Table 3-6. Extended SFR (2nd SFR) List (4/8)

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

FO148H | Serial flag clear trigger register |SIR10L| SIR10 | R'W | - \/ \ 0000H

Fo149H | 10 - - -

FO14AH | Serial flag clear trigger register |SIR11L| SIR11 | R/'W - \/ \ 0000H

Fo14BH | 11 - - -

FO14CH | Serial flag clear trigger register |SIR12L| SIR12 |R/W | - J J 0000H

FO14DH | 12 - - -

FO14EH | Serial flag clear trigger register |SIR13L| SIR13 |RW | - S S 0000H

FO14FH | 13 - - -

FO150H | Serial mode register 10 SMR10 R/W - - N 0020H

FO151H

FO152H | Serial mode register 11 SMR11 R/W - - S 0020H

FO153H

FO154H | Serial mode register 12 SMR12 R/W - - \/ 0020H

FO155H

FO156H | Serial mode register 13 SMR13 R/W - - S 0020H

FO157H

FO158H | Serial communication operation | SCR10 R/W - - \/ 0087H

F0159H | Setting register 10

FO15AH | Serial communication operation | SCR11 R/W - - N 0087H

FO15BH | setting register 11

FO15CH | Serial communication operation | SCR12 R/W - - \ 0087H

FO15DH | setting register 12

FO15EH | Serial communication operation | SCR13 R/W - - N 0087H

FO15FH | setting register 13

FO160H | Serial channel enable status SE1L | SE1 R J J J 0000H

FO161H | register 1 _ _ _

FO162H | Serial channel start register 1 SS1L |SS1 |RW| \/ \ 0000H

FO163H - - -

FO164H | Serial channel stop register 1 STIL |ST1 |RW| N N 0000H

FO165H - - -

FO166H | Serial clock select register 1 SPS1L| SPS1 |RW | - v \ 0000H

FO167H - - -

FO168H | Serial output register 1 SO1 R/W - - N OFOFH

FO169H

FO16AH | Serial output enable register 1 | SOE1L| SOE1 |RW | < v \ 0000H

FO16BH - - -

FO174H | Serial output level register 1 SOL1L| SOL1 |RW | - \/ \ 0000H

FO175H - - -

FO178H | Serial standby control register 1 | SSC1L| SSC1 |RW | - S S 0000H
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Table 3-6. Extended SFR (2nd SFR) List (5/8)

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

FO180H | Timer counter register 00 TCRO0O R - - S FFFFH

FO181H

FO182H | Timer counter register 01 TCRO1 R - - \/ FFFFH

FO183H

FO184H | Timer counter register 02 TCRO02 R - - S FFFFH

FO185H

FO186H | Timer counter register 03 TCRO03 R - - \/ FFFFH

FO187H

FO188H | Timer counter register 04 TCRO04 R - - N FFFFH

FO189H

FO18AH | Timer counter register 05 TCRO05 R - - \/ FFFFH

FO18BH

FO18CH | Timer counter register 06 TCRO06 R - - \/ FFFFH

FO18DH

FO18EH | Timer counter register 07 TCRO7 R - - S FFFFH

FO18FH

FO190H | Timer mode register 00 TMRO00 R/W - - \/ 0000H

FO191H

FO192H | Timer mode register 01 TMRO1 R/W - - N 0000H

FO193H

FO194H | Timer mode register 02 TMRO02 R/W - - \ 0000H

FO195H

FO196H | Timer mode register 03 TMRO3 R/W - - N 0000H

FO197H

FO198H | Timer mode register 04 TMRO4 RW | - - S 0000H

FO199H

FO19AH | Timer mode register 05 TMRO05 R/W - - \/ 0000H

FO19BH

FO19CH | Timer mode register 06 TMRO06 R/W - - S 0000H

FO19DH

FO19EH | Timer mode register 07 TMRO07 R/W - - \ 0000H

FO19FH

FO1AOH | Timer status register 00 TSROOL| TSR00O| R - N N 0000H

FO1A1H - - -

FO1A2H | Timer status register 01 TSRO1L| TSR0O1| R - S S 0000H

FO1A3H - - -
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Table 3-6. Extended SFR (2nd SFR) List (6/8)

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

FO1A4H | Timer status register 02 TSRO2L| TSR02| R - «/ \ 0000H
FO1A5H - - -
FO1A6H | Timer status register 03 TSRO3L| TSR0O3| R - \/ \ 0000H
FO1A7H - - -
FO1A8H | Timer status register 04 TSR04L| TSR04| R - J J 0000H
FO1A9H - - -
FO1AAH | Timer status register 05 TSRO5L| TSR05| R - v \ 0000H
FO1ABH - - -
FO1ACH | Timer status register 06 TSRO6L| TSR06| R - J J 0000H
FO1ADH - - -
FO1AEH | Timer status register 07 TSRO7L| TSR0O7| R - S S 0000H
FO1AFH - - -
FO1BOH | Timer channel enable status TEOL | TEO R \/ \/ \ 0000H
FO1B1H | register 0 _ _ _
FO1B2H | Timer channel start register 0 | TSOL | TSO |RW | < «/ «/ 0000H
FO1B3H - - -
FO1B4H | Timer channel stop register 0 | TTOL |TTO |RW /| \/ \ 0000H
FO1B5H - - -
FO1B6H | Timer clock select register 0 TPSO R/W - - N 0000H
FO1B7H
FO1B8H | Timer output register 0 TOOL [ TOO |RW| - S S 0000H
FO1B9H - - -
FO1BAH | Timer output enable register 0 | TOEOL| TOEO | RW | N N 0000H
FO1BBH - - -
FO1BCH | Timer output level register 0 TOLOL| TOLO |RW | - N N 0000H
FO1BDH - - -
FO1BEH | Timer output mode register 0  [TOMOL | TOMO | RW | - \/ \ 0000H
FO1BFH - - -
FO1COH | Timer counter register 10 TCR10 R - - S FFFFH
FO1C1H
FO1C2H | Timer counter register 11 TCR11 R - - \ FFFFH
FO1C3H
FO1C4H | Timer counter register 12 TCR12 R - - N FFFFH
FO1C5H
FO1C6H | Timer counter register 13 TCR13 R - - \/ FFFFH
FO1C7H
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Table 3-6. Extended SFR (2nd SFR) List (7/8)

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

FO1C8H | Timer counter register 14 TCR14 R - - S FFFFH
FO1C9H
FO1CAH | Timer counter register 15 TCR15 R - - \/ FFFFH
FO1CBH
FO1CCH| Timer counter register 16 TCR16 R - - S FFFFH
FO1CDH
FO1CEH | Timer counter register 17 TCR17 R - - \ FFFFH
FO1CFH
FO1DOH | Timer mode register 10 TMR10 R/W - - N 0000H
FO1D1H
FO1D2H | Timer mode register 11 TMR11 R/W - - S 0000H
FO1D3H
FO1D4H | Timer mode register 12 TMR12 R/W - - \/ 0000H
FO1D5H
FO1D6H | Timer mode register 13 TMR13 R/W - - J 0000H
FO1D7H
FO1D8H | Timer mode register 14 TMR14 R/W - - \/ 0000H
FO1D9H
FO1DAH | Timer mode register 15 TMR15 R/W - - N 0000H
FO1DBH
FO1DCH| Timer mode register 16 TMR16 R/W - - \ 0000H
FO1DDH
FO1DEH | Timer mode register 17 TMR17 R/W - - N 0000H
FO1DFH
FO1EOH | Timer status register 10 TSR10L| TSR10| R - J J 0000H
FO1E1H - - -
FO1E2H | Timer status register 11 TSR11L| TSR11| R - \/ \ 0000H
FO1E3H - - -
FO1E4H | Timer status register 12 TSR12L| TSR12| R - J J 0000H
FO1E5H - - -
FO1E6H | Timer status register 13 TSR13L| TSR13| R - S S 0000H
FO1E7H - - -
FO1E8H | Timer status register 14 TSR14L| TSR14| R - N N 0000H
FO1E9H - - -
FO1EAH | Timer status register 15 TSR15L| TSR15| R - S S 0000H
FO1EBH - - -
FO1ECH | Timer status register 16 TSR16L| TSR16| R - \/ \ 0000H
FO1EDH - - -
FO1EEH | Timer status register 17 TSR17L| TSR17| R - J J 0000H
FO1EFH - - -
FO1FOH | Timer channel enable status TE1L | TE1 R \/ \/ \ 0000H
FO1F1H | register 1 _ _ _
FO1F2H | Timer channel start register 1 | TS1L | TS1 |RW | < N \ 0000H
FO1F3H - - -
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Table 3-6. Extended SFR (2nd SFR) List (8/8)

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

FO1F4H | Timer channel stop register1 | TT1L |TT1 |RW | < \/ \ 0000H

FO1F5H - - -

FO1F6H | Timer clock select register 1 TPS1 R/W - - \/ 0000H

FO1F7H

FO1F8H | Timer output register 1 TOIL |TO1 |RW| - N N 0000H

FO1F9H - - -

FO1FAH | Timer output enable register 1 | TOE1L| TOE1 |RW | < S S 0000H

FO1FBH - - -

FO1FCH | Timer output level register 1 TOLIL| TOL1 |RW | - J J 0000H

FO1FDH - - -

FO1FEH | Timer output mode register 1 [TOM1L | TOM1 | RW | - S S 0000H

FO1FFH - - -

FO200H | DMA SFR address register 2 DSA2 R/W - \/ - O00H

FO201H | DMA SFR address register 3 DSA3 R/W - \/ - 00H

F0202H | DMA RAM address register 2 DRA2L| DRA2 | R/W - \ S 00H

FO0203H DRA2H R/W - \/ 00H

F0204H | DMA RAM address register 3 DRA3L| DRA3 | R/W - \ S 00H

FO0205H DRA3H R/W - N 00H

F0206H | DMA byte count register 2 DBC2L| DBC2 |RW | - \/ \ O0H

FO0207H DBC2H R/W - N 00H

F0208H | DMA byte count register 3 DBC3L| DBC3 |RW | - \/ \ O0H

FO209H DBC3H R/W - \/ 00H

FO20AH | DMA mode control register 2 DMC2 RW | \/ - O0H

FO20BH | DMA mode control register 3 DMC3 RW | S - 00H

F020CH | DMA operation control register 2| DRC2 RW| J - 00H

FO20DH | DMA operation control register 3| DRC3 RW | S - 00H

F0230H | IICA control register 00 IICCTLOO RW | \/ - 00H

F0231H | IICA control register 01 [ICCTLO1 RW| J - 00H

F0232H | IICA low-level width setting IICWLO R/W - \ - FFH
register 0

FO0233H | IICA high-level width setting IICWHO R/W - S - FFH
register 0

F0234H | Slave address register 0 SVAO0 R/W - \/ - O00H

F0238H | IICA control register 10 IICCTL10 RW | J - 00H

F0239H | IICA control register 11 IICCTL11 RW | \/ - O0H

FO23AH | IICA low-level width setting lICWL1 R/W - \/ - FFH
register 1

FO023BH | IICA high-level width setting IICWHH1 R/W - \/ - FFH
register 1

FO23CH | Slave address register 1 SVA1 R/W - \/ - 00H

FO2FOH | Flash memory CRC control CRCOCTL RW| J - 00H
register

FO2F2H | Flash memory CRC operation | PGCRCL R/W - - N 0000H
result register

FO2FAH | CRC data register CRCD R/W - - \/ 0000H

Remark For SFRs in the SFR area, see Table 3-5 SFR List.
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3.2 Instruction Address Addressing
3.2.1 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 3-19. Outline of Relative Addressing

PC Instruction code

OP code

)
t"‘/ DISPLACE | 8/16 bits

3.2.2 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 !!laddr20 or BR !laddr20 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 3-20. Example of CALL !'addr20/BR !!addr20

oC Instruction code

OP code

Low Addr.

High Addr.

Seg Addr.

Figure 3-21. Example of CALL !addr16/BR !addr16

Instruction code

PC PCs PCh PC.
OP code
0000 Low Addr.
High Addr.
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3.2.3 Table indirect addressing

[Function]

Table indirect addressing specifies a table address in the CALLT table area (0080H to O0BFH) 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 3-22. Outline of Table Indirect Addressing

OP code

High Addr.

,—>

00000000 |10 0
L~ LowAddr.
Table address
Memory
0000
PC PCs | PCu | PCL
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3.2.4 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 3-23. Outline of Register Direct Addressing

Instruction code

OP code
(&) s
PC PCs PCx PC.
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3.3 Addressing for Processing Data Addresses
3.3.1 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 3-24. Outline of Implied Addressing

Instruction code

OP code A register

Memory (register area)
3.3.2 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,E,D,LH
p AX, BC, DE, HL

Figure 3-25. Outline of Register Addressing

OP code Register

Memory (register bank area)
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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

laddr16 Label or 16-bit immediate data (only the space from FOOOOH to FFFFFH is specifiable)

ES:laddr16 Label or 16-bit immediate data (higher 4-bit addresses are specified by the ES register)

Figure 3-26. Example of !addr16

MOV laddr16, A

<1>

Instruction code

OP-code Target memory

1 Low Addr.

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
Figure 3-27. Example of ES:!addr16

ES: l!addr16
<1> <2>
Instruction code

OP-code Target memory

Specifies the [

5 Low Addr. address in memory |

High Addr. _X0000H ry

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.

¢ 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

FOO00H

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 3-28. Outline of Short Direct Addressing

Instruction code

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)

Figure 3-29. Outline of SFR Addressing

Instruction code

OP code

SFR

—,—> SFR

FFFFFH

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)
Figure 3-30. Example of [DE], [HL]
FFFFFH
[DE], [HL]
<1> <1>
Target memory
Instruction code __ <1>Speciﬁes the Y
OP-code rp(HL/DE) address in memory
FOOO00H

® FEither pair of registers <1> specifies the target

location as an address in the 64-Kbyte area from

FOOOOH to FFFFFH.

Memory
Figure 3-31. Example of ES:[DE], ES:[HL]
ES: [DE], ES: [HL]
<1> <2> <1>  <2> IfFFFFH
A
Target memor Area from
Instruction code <2> gpecifies the vy g Y X0000H to
<2> address in memory XFFFFH
OP-code rp(HL/DE)
X0000H 7'y
<1> <1> Specifies a
ES 64-Kbyte area
v
e 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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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 FOOO0H 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

he 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

Figure 3-32. Example of [SP+byte]

<1>

<2> Target memory

<2> byte

Offset

¢ SP (stack pointer) <1> indicates the stack as the

target.

* By indicating an offset from the address (top of the

A AN

Specifies a
<1> stack area
SP

stack) currently pointed to by the stack pointer, Memory
“byte” <2> indicates the target memory (SP + byte).

FFFFFH
A

Stack area

v

FOOO0OH
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Figure 3-33. Example of [HL+byte], [DE+byte]

[HL + byte],  [DE + byte]
<1> <2> <1> <2> FFFFFH
Instruction code 1
Target
OP-code Target memo
j <2>  Offset . g ith array
<2> byte > of data
<1> Address of 7'y
an array Other data in
rp(HL/DE) the array F‘(')OOOH
® 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. M
emory
Figure 3-34. Example of word[B], word[C]
word [B], word [C]
<1>  <2> <> <2> FFFFFH
. Array of
Instruction code Target memory word-sized
<2> <2>  Offset ¥ dat
OP-code — r(B/C) ata
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 3-35. Example of word[BC]
word [BC] FFFFFH
<1> <2>
Instruction code <2> Target memory wﬁrrzia-};i(z)fe d
<2> - Offset % dat
OP-code *| m(BC) ata
Address of aword ]
L 1 Low Addr. [ ] <1>  within an array
High Addr. | — FO000H

e “word” <1> specifies the address where the target
array of word-sized data starts in the 64-Kbyte area
from FOOOOH to FFFFFH.

® A pair of registers <2> specifies an offset within
the array to the target location in memory.

Memory
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Figure 3-36. Example of ES:[HL+byte], ES:[DE+byte]

ES: [HL + byte], ES: [DE + byte]

<1> <2> <3> <1> <2> <3>

XFFFFH

Instruction code

<2>
OP-code <3> Target memory Target
Offset [ array

f dat
<3> byte : <2> Address of oraata

1 Other data in
an arra
rp(HL/DE) y the array

X0000H ‘ X0000H

<1> <1 >‘ Specifies a
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. 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 3-37. Example of ES:word[B], ES:word[C]

ES: word [B], ES: word [C]

< 1> <2> <3> <1> <2> <3>

XFFFFH

Instruction code <3>

<3> Target memory Array of
OP-code /L UL word-sized
\ (B/C) data

<2>
Low Addr. Address of a word within an array |

<2

]
High Addr.

X0000H X0000H

<1> K3 Specifies a
i <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 3-38. Example of ES:word[BC]
ES: word [BC]
<1> <2> XFFFFH
Instruction code <3> Target memory Ar;ay.ofd
<3 , word-size
OP-code /\_/v rp(BC) Offset ! data
<2> X
_<2>w‘ﬁ Address of a word within an array R
High Addr. X0000H X0000H

<1>

ES

i <1> 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
the address range.

® “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
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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 3-39. Example of [HL+B], [HL+C]

[HL +B], [HL+C]

<1> <2> <1> <2> F‘FFFFH
3
. Target
Instruction code Target memory array
<2> Offset F of data
OP-code 4= r(B/C) >
A
<1> Aggrgfrzof Other data in
y the arra v
rpHL) ' ! FO00OH

® 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 3-40. 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

= array
Instruction code r(B/C) Offset of data

<2> <> Address of —
OP-code — rp(HL) the array

Other data in
the array
<3> byte _X0000H c X0000H
‘ Specifies a

<1> <1> 64-Kbyte area
ES >

o 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
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.
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3.4.9 Stack addressing

[Function]
The stack area is indirectly addressed with the stack pointer (SP) values. 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.
Only the internal RAM area can be set as the stack area.

[Description format]

Identifier Description

- PUSH PSW AX/BC/DE/HL
POP PSW AX/BC/DE/HL
CALL/CALLT

RET

BRK

RETB
(Interrupt request generated)

RETI

Each stack operation saves or restores data as shown in Figures 3-41 to 3-46.

Figure 3-41. Example of PUSH rp

PUSH rp
<1> <2>
<1> SP :
Instruction code /\\/ SP -1 | Higher-order byte of rp
<3> SP -2 A yLower-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 3-42. 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 3-43. 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|S>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 3-44. 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 3-45. 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 3-46. 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 |2 sP (SP)
//\\/ '
<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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4.1 Port Functions

CHAPTER 4 PORT FUNCTIONS

The RL78/G13 microcontrollers are provided with digital I/O ports, which enable variety of control operations.
In addition to the function as digital I/O ports, these ports have several alternate functions. For details of the alternate
functions, see CHAPTER 2 PIN FUNCTIONS.

4.2 Port Configuration

Ports include the following hardware.

Table 4-1. Port Configuration (1/2)

Iltem

Configuration

Control registers

Port mode registers (PMO to PM12, PM14, PM15)

Port registers (PO to P15)

Pull-up resistor option registers (PUO, PU1, PU3 to PU12, PU14)

Port input mode registers (PIMO, PIM1, PIM4, PIM5, PIM8, PIM14)

Port output mode registers (POMO, POM1, POM4, POM5, POM7 to POM9, POM14)
Port mode control registers (PMCO, PMC3, PMC10 to PMC12, PMC14)

A/D port configuration register (ADPC)

Peripheral 1/O redirection register (PIOR)

Global digital input disable register (GDIDIS)

Port

e 20-pin products
Total: 16 (CMOS 1/0O: 13 (N-ch open drain I/0 [Voo tolerance]: 5), CMOS input: 3)

e 24-pin products
Total: 20 (CMOS 1/0O: 15 (N-ch open drain I/O [Voo tolerance]: 6), CMOS input: 3, N-ch
open drain I/O [6-V tolerance]: 2)

e 25-pin products
Total: 21 (CMOS 1/O: 15 (N-ch open drain I/O [Voo tolerance]: 6), CMOS input: 3, CMOS
output: 1, N-ch open drain I/O [6-V tolerance]: 2)

o 30-pin products
Total: 26 (CMOS 1/0O: 21 (N-ch open drain I/O [Voo tolerance]: 9), CMOS input: 3, N-ch
open drain I/O [6-V tolerance]: 2)

e 32-pin products
Total: 28 (CMOS 1/0O: 22 (N-ch open drain I/O [Voo tolerance]: 9), CMOS input: 3, N-ch
open drain I/O [6-V tolerance]: 3)

e 36-pin products
Total: 32 (CMOS 1/0O: 26 (N-ch open drain I/O [Voo tolerance]: 10), CMOS input: 3, N-ch
open drain I/O [6-V tolerance]: 3)
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Table 4-1. Port Configuration (2/2)

Iltem

Configuration

Port

® 40-pin products
Total: 36 (CMOS 1/0: 28 (N-ch open drain I/O [Voo tolerance]: 10), CMOS input: 5, N-ch
open drain I/O [6-V tolerance]: 3)

e 44-pin products
Total: 40 (CMOS 1/0O: 31 (N-ch open drain I/O [Voo tolerance]: 10), CMOS input: 5, N-ch
open drain 1/O [6-V tolerance]: 4)

® 48-pin products
Total: 44 (CMOS 1/0O: 34 (N-ch open drain I/O [Voo tolerance]: 11), CMOS input: 5, CMOS
output: 1, N-ch open drain I/O [6-V tolerance]: 4)

e 52-pin products
Total: 48 (CMOS 1/0O: 38 (N-ch open drain I/O [Voo tolerance]: 13), CMOS input: 5, CMOS
output: 1, N-ch open drain I/O [6-V tolerance]: 4)

e 64-pin products
Total: 58 (CMOS 1/O: 48 (N-ch open drain I/0 [EVoo tolerance]: 15), CMOS input: 5,
CMOS output: 1, N-ch open drain I/O [6-V tolerance]: 4)

* 80-pin products
Total: 74 (CMOS 1I/O: 64 (N-ch open drain I/O [EVop tolerance]: 21), CMOS input: 5,
CMOS output: 1, N-ch open drain I/O [6-V tolerance]: 4)

o 100-pin products

Total: 92 (CMOS 1/O: 82 (N-ch open drain I/O [EVop tolerance]: 24), CMOS input: 5,
CMOS output: 1, N-ch open drain I/O [6-V tolerance]: 4)

* 128-pin products

Total: 120 (CMOS 1/0: 110 (N-ch open drain I/O [EVop tolerance]: 25), CMOS input: 5,
CMOS output: 1, N-ch open drain I/O [6-V tolerance]: 4)

Pull-up resistor e 20-pin products Total: 10
® 24-pin products Total: 12
e 25-pin products Total: 12
* 30-pin products Total: 17
e 32-pin products Total: 18
® 36-pin products Total: 20
* 40-pin products Total: 21
e 44-pin products Total: 23
® 48-pin products Total: 26
e 52-pin products Total: 30
® 64-pin products Total: 40
e 80-pin products Total: 52
¢ 100-pin products Total: 67
e 128-pin products Total: 95
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4.2.1 Port0
Port 0 is an 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 (PM0). 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 P01, P03 and P04 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units
using port input mode register 0 (PIMO).
Output from the P00 and P02 to P04 pins can be specified as N-ch open-drain output (Voo tolerance "™ '/EVob
tolerance" in 1-bit units using port output mode register 0 (POMO).
To use P00 to P03 as digital input/output pins, set them in the digital I/O mode by using port mode control register 0
(PMCO) (can be specified in 1-bit units).
This port can also be used for timer I/O, A/D converter analog input, serial interface data I/O, and clock 1/0.
When reset signal is generated, the following configuration will be set.
e P00 and P01 pins of the 20, 24, 25, 30, and 32-pin products --- Analog input
e P00, PO1 and P04 to P07 pins of the other products --- Input mode
e P02 and P03 pins of the other products --- Analog input

ote 2)

Notes 1. For 20- to 52-pin products
2. For 64- to 128-pin products

4.2.2 Port1

Port 1 is an 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 P13 to P17 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit
units using port input mode register 1 (PIM1).

Output from the P10 to P15 and P17 pins can be specified as N-ch open-drain output (Vob tolerance N T/EVbp
tolerance in 1-bit units using port output mode register 1 (POM1).

This port can also be used for serial interface data 1/O, clock I/O, programming UART 1/O, timer 1/O, and external

Note 2)

interrupt request input.
Reset signal generation sets port 1 to input mode.

Notes 1. For 20- to 52-pin products
2. For 64- to 128-pin products
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4.2.3 Port 2

Port 2 is an 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 (+ side and - side).

To use P20/ANIO to P27/ANI7 as digital input/output pins, set them in the digital I/O mode by using the A/D port
configuration register (ADPC). 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 4-2. Setting Functions of P20/ANIO to P27/ANI7 Pins

ADPC Register PM2 Register ADS Register P20/ANIO to P27/ANI7 Pins
Digital I/O selection Input mode - Digital input
Output mode - Digital output
Analog input selection Input mode Selects ANI. Analog input (to be converted)
Does not select ANI. Analog input (not to be converted)
Output mode Selects ANL. Setting prohibited
Does not select ANI.

All P20/ANIO to P27/ANI7 are set in the analog input mode when the reset signal is generated.

4.2.4 Port3

Port 3 is an I/O 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).

P35 to P37 pins can be specified as digital input/output or analog input in 1-bit units, using port mode control register 3
(PMC3).

This port can also be used for external interrupt request input, real-time clock correction clock output, clock/buzzer
output, timer 1/O, and A/D converter analog input.

Reset signal generation sets P30 to P34 to input mode, and sets P35 to P37 to analog input.

4.2.5 Port4

Port 4 is an I/O 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 to P47 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 4 (PU4).

Input to the P43 and P44 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units using
port input mode register 4 (PIM4).

Output from the P43 to P45 pins can be specified as N-ch open-drain output (EVob tolerance) in 1-bit units using port
output mode register 4 (POM4).

This port can also be used for data I/O for a flash memory programmer/debugger, timer 1/O, serial interface data I/O,
clock 1/0, and external interrupt request input.

Reset signal generation sets port 4 to input mode.
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4.2.6 Port5

Port 5 is an 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 P53 to P55 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units using port
input mode register 5 (PIM5).

Output from the P50 and P52 to P55 pins can be specified as N-ch open-drain output (Voo tolerance "™ '/EVob

ote 2)

tolerance" in 1-bit units using port output mode register 5 (POM5).
This port can also be used for serial interface data I/O, clock 1/0.

Reset signal generation sets port 5 to input mode.

Notes 1. For 24- to 52-pin products
2. For 64- to 128-pin products

4.2.7 Port6

Port 6 is an I/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 P64 to P67 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).

The output of the P60 to P63 pins is N-ch open-drain output (6-V tolerance).

This port can also be used for serial interface data 1/0 and clock 1/0O, and timer I/O.

Reset signal generation sets port 6 to input mode.

4.2.8 Port7

Port 7 is an 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 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).

Output from the P71 and P74 pins can be specified as N-ch open-drain output (Voo tolerance
1-bit units using port output mode register 7 (POM7).

This port can also be used for key interrupt input, serial interface data I/O, clock 1/O, and external interrupt request input.

Reset signal generation sets port 7 to input mode.

Note 1 Note 2)

/EVop tolerance in

Notes 1. For 32- to 52-pin products
2. For 64- to 128-pin products

4.2.9 Port8

Port 8 is an I/O port with an output latch. 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).

Input to the P80 and P81 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units using
port input mode register 8 (PIM8).

Output from the P80 to P82 pin can be specified as N-ch open-drain output (EVop tolerance) in 1-bit units using port
output mode register 8 (POMS3).

Reset signal generation sets port 8 to input mode.
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4.2.10 Port9

Port 9 is an I/O port with an output latch. Port 9 can be set to the input mode or output mode in 1-bit units using port
mode register 9 (PM9). When 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).

Output from the P96 pin can be specified as N-ch open-drain output (EVop tolerance) in 1-bit units using port output
mode register 9 (POM9).

This port can also be used for serial interface data I/O, clock 1/0.

Reset signal generation sets port 9 to input mode.

4.2.11 Port 10

Port 10 is an 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 P106 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).

P100 pin can be specified as digital input/output or analog input in 1-bit units, using port mode control register 10
(PMC10).

This port can also be used for timer I/O and A/D converter analog input.

Reset signal generation sets P100 to analog input, P101 to P106 to input mode.

4.2.12 Port 11

Port 11 is an 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).

Digital input/output or analog input can be specified for the P115 to P117 pins in 1-bit units, using port mode control
register 11 (PMC11).

This port can also be used for A/D converter analog input as alternate function.

Reset signal generation sets P110 to P114 to input mode, and sets P115 to P117 to analog input.

4.2.13 Port 12

P120 and P125 to 127 are an I/O port with an output latch. Port 12 can be set to the input mode or output mode in 1-bit
units using port mode register 12 (PM12). When used as an input port, use of an on-chip pull-up resistor can be specified
by pull-up resistor option register 12 (PU12).

P121 to P124 are 4-bit input only ports.

Digital input/output or analog input can be specified for the P120 pin in 1-bit units, using port mode control register 12
(PMC12).

This port can also be used for A/D converter analog input, connecting resonator for main system clock, connecting
resonator for subsystem clock, external clock input for main system clock, and external clock input for subsystem clock.

Reset signal generation sets P120 to analog input, and sets P121 to P127 to input mode.
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4.2.14 Port 13
P130 is a 1-bit output-only port with an output latch.
P137 is a 1-bit input-only port.
P130 is fixed an output port, and P137 is fixed an input ports.
This port can also be used for external interrupt request input.

Remark When a reset takes effect, P130 outputs a low-level signal. If P130 is set to output a high-level signal before
a reset takes effect, the output signal of P130 can be dummy-output as the CPU reset signal.

Reset signal

P130

!

Set by software

4.2.15 Port 14

Port 14 is an 1/0O port with an output latch. Port 14 can be set to the input mode or output mode in 1-bit units using port
mode register 14 (PM14). When the P140 to P147 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 14 (PU14).

Input to the P142 and P143 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units using
port input mode register 14 (PIM14).

Output from the P142 to P144 pins can be specified as N-ch open-drain output (EVop tolerance) in 1-bit units using port
output mode register 14 (POM14).

Digital input/output or analog input can be specified for the P147 pin in 1-bit units, using port mode control register 14
(PMC14).

This port can also be used for clock/buzzer output, external interrupt request input, and A/D converter analog input.

Reset signal generation sets P140 to P146 to input mode, and sets P147 to analog input, serial interface data I/O, clock
1/0, and timer 1I/O.
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4.2.16 Port 15

Port 15 is an 1/0O 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 P156/ANI4 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 PM15 register. Use these pins starting from the upper
bit.

To use P150/ANI8 to P156/ANI4 as digital output pins, set them in the digital I/O mode by using the A/D port
configuration register (ADPC) and in the output mode by using the PM15 register. Use these pins starting from the upper
bit.

To use P150/ANI8 to P156/ANI4 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 4-3. Setting Functions of P150/ANI8 to P156/ANI14 Pins

ADPC Register PM15 Register ADS Register P150/ANI8 to P156/ANI14 Pins
Digital I/O selection Input mode - Digital input
Output mode - Digital output
Analog input selection Input mode Selects ANI. Analog input (to be converted)
Does not select ANI. Analog input (not to be converted)
Output mode Selects ANI. Setting prohibited
Does not select ANI.

All P150/ANI8 to P156/ANI14 are set in the analog input mode when the reset signal is generated.
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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 (POMxx)

e Port mode control registers (PMCxx)
e A/D port configuration register (ADPC)
o Peripheral I/O redirection register (PIOR)

o Global digital input disable register (GDIDIS)

Caution Which registers and bits are included depends on the product. For registers and bits mounted on

Table 4-4. PMxx, Pxx, PUxx, PIMxx, POMxx, PMCxx registers and the bits mounted on each product

(20-pin products to 64-pin products) (1/3)

each product, see Tables 4-4 and 4-5. Be sure to set bits that are not mounted to their initial values.

Port Bit name 64 | 52 | 48 | 44 | 40 | 36 | 32 |30 | 25 | 24 | 20
PMxx | Pxx | PUxx | PIMxx | POMxx | PMCxx | PIN | PIn | pin | pin | pin | pin | pin | pin | pin | pin | pin
register | register | register | register | register | register
Port 0 0| PMOO | POO | PUOO - POMOO [PMC00™| ~ | v V
1 | PMO1 PO1 PUO1 | PIMO1 - |Pmco1™| N | y 3
2| PMO2 | P02 | PUO2 - POMO2 [PMCO2 | N | N | - | - | = | = | =] -=|-1]-1-
3| PMO3 | P03 | PUO3 | PIMO3 |POMO3 |[PMCO3 | N | N | - | = | = | = | = | = | = | - | -
4 | PMO4 | P04 | PUO4 | PIMO4 | POMO4 - Nl- -1 -=-]1-1-1-1-1-1-1-
5| PMO5 | P05 | PUO5 - - - S/ I (R R R I R R R R
6 | PMO6 | P06 | PUO6 - - - Nl === == =1=1=1-
7 — — — — _ — — — — — — — _ — — — _
Port 1 0| PM10 | P10 | PU10 | PIM10 |POMIO| - S T e eV A e eV IV BV IO B
1| PM11 P11 PU11 | PIM11 | POM11 - NI AN NN A AN AN AN A
2| PM12 | P12 | PU12 - |POMI2| - S T e eV A O eV IV BV IO B
3 | PM13 | P13 | PU13 | PIM13 | POM13| - S R R R R I R e e
4 | PM14 | P14 | PU14 | PIM14 |POM14 | - S T VU VA O O VO I IR I
5| PM15 | P15 | PU15 | PIM15 | POM15| - S I e e I A IV I I
6 | PM16 | P16 | PU16 | PIM16 - - S T VO VA VA AV SV VAR SO N
7 | PM17 | P17 | PU17 | PIM17 |POM17 | - S T A VA O e e IV BV IV Y
Port 2 0 | PM20 | P20 - - - - NV AN A A AN A AN AN NN
1 | PM21 P21 - - - - NV AN AN A AN A AN NN
2| PM22 | P22 - - - - NV AN A AN AN AN NN
3| PM23 | P23 - - - - S O O N B I A I e I e
4 | PM24 | P24 - - - - S VU VA VA VA VO R S I N
5| PM25 | P25 - - - - S R R N R R e e e e
6 | PM26 | P26 - - - - NN NN N == === -
7 | PM27 | P27 - - - - NN NN === == =] =
Note 20-pin, 24-pin, 25-pin, 30-pin, and 32-pin products only.
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Table 4-4. PMxx, Pxx, PUxx, PIMxx, POMxx, PMCxx registers and the bits mounted on each product

(20-pin products to 64-pin products) (2/3)

Port Bit name 64 | 52 | 48 | 44 | 40 [ 36 | 32 |30 | 25 | 24 | 20
PMxx Pxx PUxx | PIMxx | POMxx | PMCxx | PN | PIN | PIN | pin | pin | pin | pin -y pin ) pin | pin | pin
register | register | register | register | register | register

Port 3 0| PM30 | P30 | PU30 - - - VIN AN A AN AN

1| PM31 | P31 PU31 - - - VI AN AN A A AN A AV -

2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ — _ _

3 - - - — - - — - — - — - — - — - -

4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ — _ _

5 — — — — - — — — — — — — — — — — —

6 - - — — - - — — — - — - — — — — —

7 — — — — - — — — — — — — — — — — —

Port 4 0 | PM40 | P40 | PU40 - - - VIN A A A A A

1| PM41 P41 PU41 - - - NN NN === == ==

2 | PM42 P42 PU42 - - - N - = === =1=1=1=-1-

3 | PM43 P43 PU43 - - - Nl - =-1-1-1-1-1-1-1-1-

4 — — — — — — — — — — — — — — — — —

5 - - — — - - — — — - — - — — — — —

6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ — _ _

7 — — — — — — — — — — — — — — — — —

Port 5 0| PM50 | P50 | PU50 - |POM5O| - VI A AN AN A A AN -

1| PM51 | P51 PU51 - - - S I e O A B A I e e

2 | PM52 P52 PU52 - - - Nl - =-1-1-1-1-1-1-1-1-

3| PM53 | P53 PU53 - - - Nl - =-1--1-1-1-1-1-1-

4 | PM54 P54 PU54 - - - N - = === =1=1=1=-1-

5 | PM55 | P55 PU55 | PIM55 | POM55 - Nl - =-1--1-1-1-1-1-1-

6 - - - — - - — - — - — - — - — - -

7 — — — — — — — — — — — — — — — — —

Port 6 0 | PM6O | P60 - - - - VAN N AN A AN A AN -

1| PmM61 | P61 - - - - VIV VA A A A A AN -

2 | PMB2 | P62 - - - - A e I e A B O B N N T e

3 | PmM63 | P63 - - - - VNN == - -] -] - -

4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ — _ _

5 — — — — - — — — — — — — — — — — —

6 - - — — - - — — — - — - — — — — —

7 — — — — - — — — — — — — — — — — —

Port 7 0| PM70 | P70 | PU70 - - - NN N A NN N == - -

1| PM71 P71 PU71 - POM71 - NN AN AN NN === =] -

2 | PM72 P72 PU72 - - - NN NN NN === -=]-

3 | PM73 P73 PU73 - - - N AN AN NN === =] =] -

4 | PM74 | P74 PU74 - POM74 - NN (AN - - --=-=-1-1-1-

5 | PM75 P75 PU75 - - - NN AN - -] -=-=-1-|-1-

6 | PM76 | P76 PU76 - - - NN - --=-]-1-1-1-1-1-

7 | PM77 | P77 PU77 - - - NN = === =-=-1-1-1-
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Table 4-4. PMxx, Pxx, PUxx, PIMxx, POMxx, PMCxx registers and the bits mounted on each product
(20-pin products to 64-pin products) (3/3)

Port Bit name 64 |52 |48 | 44 | 40 | 36 | 32 |30 |25 |24 | 20
PMxx | Pxx | PUxx | PIMxx | POMxx | PMCxx | PIn | Pin | pin | pin | pin | pin | pin | pin | pin | pin | pin
register | register | register | register | register | register

Port 8 - - - - - - - - -1-1-1-1-1-1-1-1-1-
Port 9 - - - - - - - - - - - - - - - - - -
Port 10 - - - - - - - - - - - - - - - - - -
Port 11 - - - - - - - -l -l -1-1-1-1-1-1-1-1-
Port12 | 0 | PM120 | P120 | PU120 | - - [PMC120| N | N | VAN NN NN -] -
1 - P121 - - - - N AN AN N AN NN AN AN

2 - P122 - - - - VI AN V[NV AN AV AV VA

3 - P123 - - - - NI AN AN NN =] =] =] == -

4 - P124 - - - - NI AN AN N AN === == -

5 - - - - - - - - - - - - - - - - -

6 — — — — — — — - — — — - — - — — —

7 _ _ _ _ _ _ S IR N R A A R

Port 13 0 - P130 - - - - NN N == === N - -
1 - — — - - - - - - — - - - - - - —

2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 — — — — — — — - — — — - — - — — —

4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5 — — — — — — — - — — — - — - — — —

6 - — — - - - - - - — - - - - - - —

7 - P137 - - - - NN AN AN A AN AN

Port 14 0 | PM140 | P140 | PU140 - - - S R A e R T I I e
1 | PM141 | P141 | PU141 - - - N - -] --1-1-1-1-1-1-

2 — — — — — — — - — — — - — - — — —

3 - — — - - - - - - — - - - - - - —

4 — — _ — — — — — — _ — — — — — — _

5 _ _ _ _ _ _ S IR N R A A T

6 | PM146 | P146 | PU146 - - - NI AN NN === =-]=-]-]-

7 | PM147 | P147 | PU147 - - PMC147| N | N | N NN AN A A AN A

Port 15 - - - - - - - - - - - - - - - - - -
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Table 4-5. PMxx, Pxx, PUxx, PIMxx, POMxx, PMCxx registers and the bits mounted on each product
(80-pin products to 128-pin products) (1/4)

Port Bit name 128 100 80
PMxx | Pxx | PUxx | PIMxx | POMxx | PMCxx | PIn pin pin
register | register | register | register | register | register

Port 0 0 | PMOO | POO PUOO - POMOO0 - y y J

1 | PMO1 PO1 PUO1 | PIMOT1 - - y y J

2 | PM02 P02 PUO02 - POMO02 | PMC02 y y J

3| PMO3 | P03 | PUO3 | PIMO3 | POMO3 | PMCO3 y d J

4 | PMO4 | PO4 PU0O4 | PIM04 | POM04 - y y J

5| PMO5 | PO5 PU05 - - - v S J

6 | PMO6 | PO6 PU06 - - - y y J

7 | PMO7 | PO7 PUO7 - - - v - -

Port 1 0| PM10 | P10 | PU10 | PIM10 | POM10 - V y J

1| PM11 P11 PU11 | PIM11 | POM11 - N y J

2 | PM12 P12 PU12 - POM12 - v V J

3| PM13 | P13 PU13 | PIM13 | POM13 - y y J

4 | PM14 | P14 PU14 | PIM14 | POM14 - v S J

5| PM15 | P15 PU15 | PIM15 | POM15 - y y J

6 | PM16 | P16 PU16 | PIM16 - - y y J

7 | PM17 | P17 PU17 | PIM17 | POM17 - v V J

Port 2 0| PM20 | P20 - - - - y y J

1| PM21 P21 - - _ _ N N N

2 | PM22 | P22 - - - - v V J

3| PM23 | P23 - - _ _ N J N

4 | PM24 | P24 - - - - \/ \/ J

5| PM25 | P25 - - _ _ N J N

6 | PM26 | P26 - - - - v v v

7 | PM27 | P27 - - - - y V J

Port 3 0| PM30 | P30 PU30 - - - y S J

1| PM31 P31 PU31 - - - \ y J

2 | PM32 P32 PU32 - - - \ - -

3| PM33 | P33 PU33 - - - 3 - -

4 | PM34 | P34 PU34 - - - \ - -

5| PM35 | P35 PU35 - - PMC35 y - -

6 | PM36 | P36 | PU36 - - PMC36 \ - -

7 | PM37 | P37 PU37 - - PMC37 y - -
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Table 4-5. PMxx, Pxx, PUxx, PIMxx, POMxx, PMCxx registers and the bits mounted on each product
(80-pin products to 128-pin products) (2/4)

Port Bit name 128 100 80
PMxx Pxx PUxx | PIMxx | POMxx | PMCxx | Pin pin pin
register | register | register | register | register | register

Port 4 0 | PM40 | P40 PU40 - - - \/ \/ J

1| PM41 P41 PU41 - - - y v J

2 | PM42 P42 PU42 - - - \ y J

3 | PM43 | P43 PU43 | PIM43 | POM43 - y 3 J

4 | PM44 P44 PU44 | PIM44 | POM44 - v N S

5| PM45 | P45 PU45 - POM45 - \ y J

6 | PM46 | P46 | PU46 - - - y v -

7 | PM47 | P47 | PU47 - - - \ y -

Port 5 0 | PM50 | P50 PU50 - POMS50 - \/ \/ J

1 | PM51 P51 PU51 - - - \ y J

2 | PM52 P52 PU52 - POM52 - \/ \/ J

3 | PM53 | P53 PU53 | PIM53 | POM53 - y v J

4 | PM54 | P54 PU54 | PIM54 | POM54 - \ y J

5 | PM55 | P55 PU55 | PIM55 | POM55 - y v J

6 | PM56 | P56 PU56 - - - \ y -

7 | PM57 | P57 PU57 - - - 3 \/ -

Port 6 0| PM60 | P60 - - - - Y y J

1| PM6t P61 - - - - \ S J

2 | PM62 P62 - - - - y v J

3| PM63 | P63 - - - - \ S J

4 | PMe4 | P64 PU64 - - - \/ \/ J

5| PM65 | P65 PU65 - - - \ y J

6 | PM66 | P66 PU6B6 - - - \/ \/ J

7 | PM67 | P67 PU67 - - - y v J

Port 7 0| PM70 | P70 PU70 - - - \ y J

1| PM71 P71 PU71 - POM71 - y v J

2 | PM72 P72 PU72 - - - \ y J

3| PM73 | P73 PU73 - - - \/ \/ J

4 | PM74 | P74 PU74 - POM74 - \ y J

5| PM75 | P75 PU75 - - - \ y J

6 | PM76 | P76 PU76 - - - y v J

7 | PM77 | P77 PU77 - - - \ y J

Port 8 0 | PM80 | P80 PUSO | PIM80 | POM80 - \/ \/ -

1| PM81 P81 PU81 | PIM81 | POM81 - \ y -

2 | PM82 P82 PU82 - POMS82 - \/ \/ -

3| Pv83 | P83 PU83 - - - y v -

4 | PM84 | P84 PU84 - - - \ y -

5| PM85 | P85 PU85 - - - y v -

6 | PM86 | P86 PU86 - - - \ y -

7 | PmM87 | P87 PU87 - - - 3 \/ -
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Table 4-5. PMxx, Pxx, PUxx, PIMxx, POMxx, PMCxx registers and the bits mounted on each product
(80-pin products to 128-pin products) (3/4)

Port Bit name 128 100 80
PMxx | Pxx | PUxx | PIMxx | POMxx | PMCxx | PN pin pin
register | register | register | register | register | register

Port 9 0| PM90 | P90 PU90 - - - N - _

1| PM91 P91 PU91 - - - J - -

2 | PM92 P92 PU92 - - - N - _

3| PM93 | P93 PU93 - - - N - _

4 | PM94 | P94 PU94 - - - N - _

5| PM95 | P95 PU95 - - - N _ _

6 | PM96 | P96 PU96 - POM96 - V - _

7 | PM97 | P97 PU97 - - - N _ _

Port 10 0 | PM100 | P100 | PU100 - - |PMC100 J y J

1 | PM101 | P101 | PU101 - - - N N _

2 | PM102 | P102 | PU102 - - - N N _

3 | PM103 | P103 | PU103 - - - N - _

4 | PM104 | P104 | PU104 - — - \ - -

5 | PM105 | P105 | PU105 - - - N - _

6 | PM106 | P106 | PU106 - - - N - _

7 — — — — — — — — —

Port 11 0 | PM110 | P110 | PU110 - - - N N N

1| PM111 | P111 | PUT11 - - - N N \

2 | PM112 | P112 | PU112 - - - N - _

3 | PM113 | P113 | PU113 - - - N _ _

4 | PM114 | P114 | PU114 - - - \ - -

5 | PM115 | P115 | PU115 - - |PMC115 V - _

6 | PM116 | P116 | PU116 - - |PMC116 V - _

7 | PM117 | P117 | PU117 - - |PMC117 v - _

Port 12 0 | PM120 | P120 | PU120 - — PMC120 S v \

1 - P121 - - - _ N N N

2 - P122 - - - _ N N J

3 - P123 - - , _ N N N

4 - P124 - - - - N N N

5 | PM125 | P125 | PU125 - - - N _ _

6 | PM126 | P126 | PU126 - - - N - _

7 | PM127 | P127 | PU127 - _ _ N _ _

Port 13 0 - P130 - - - - N N N

1 — _ _ _ _ _ _ _ _

2 — — — — — — — — -

3 - — - - - - - - -

4 — _ — — — — — — —

5 — — — — — — — — —

6 - - - - - - - _ _

7 - P137 - - , _ N N N
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Table 4-5. PMxx, Pxx, PUxx, PIMxx, POMxx, PMCxx registers and the bits mounted on each product

(80-pin products to 128-pin products) (4/4)

Port Bit name 128 100 80
PMxx Pxx PUxx | PIMxx | POMxx | PMCxx | Pin pin pin
register | register | register | register | register | register

Port 14 0 | PM140 | P140 | PU140 - - - \/ \/ J
1 | PM141 | P141 | PU141 - - - y v J
2 | PM142 | P142 | PU142 | PIM142 [POM142| - y v J
3 | PM143 | P143 | PU143 | PIM143 |POM143| - y 3 J
4 | PM144 | P144 | PU144 POM144| - y y J
5 | PM145 | P145 | PU145 - - - \ y -
6 | PM146 | P146 | PU146 - - - y v J
7 | PM147 | P147 | PU147 - - |PMC147| y J
Port 15 0 | PM150 | P150 - - - - \/ \/ J
1 | PM151 | P151 - - - - Y y J
2 | PM152 | P152 - - - - v \/ J
3 | PM153 | P153 - - - - y v J
4 | PM154 | P154 - - - - \ S -
5 | PM155 | P155 - - - - v v -
6 | PM156 | P156 - - - _ N N _
7 — — — — — — — — —

4.3.1 Port mode registers (PMxx)
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 Register Settings

When Using Alternate Function.
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Figure 4-1. Format of Port Mode Register

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PMO | PMO7 ‘ PMO06 ‘ PMO05 | PMO04 ‘ PMO03 ‘ PMO02 | PMO1 ‘ PMOO | FFF20H FFH R/W
PMA1 | PM17 ‘ PM16 ‘ PM15 | PM14 ‘ PM13 ‘ PM12 | PM11 ‘ PM10 | FFF21H FFH R/W
PM2 | PM27 ‘ PM26 ‘ PM25 | PM24 ‘ PM23 ‘ PM22 | PM21 ‘ PM20 | FFF22H FFH R/W
PM3 | PM37 ‘ PM36 ‘ PM35 | PM34 ‘ PM33 ‘ PM32 | PM31 ‘ PM30 | FFF23H FFH R/W
PM4 | PM47 ‘ PM46 ‘ PM45 | PM44 ‘ PM43 ‘ PM42 | PM41 ‘ PM40 | FFF24H FFH R/W
PM5 | PM57 ‘ PM56 ‘ PM55 | PM54 ‘ PM53 ‘ PM52 | PM51 ‘ PM50 | FFF25H FFH R/W
PM6 | PM67 ‘ PM66 ‘ PM65 | PM64 ‘ PM63 ‘ PM62 | PM61 ‘ PM60 | FFF26H FFH R/W
PM7 | PM77 ‘ PM76 ‘ PM75 | PM74 ‘ PM73 ‘ PM72 | PM71 ‘ PM70 | FFF27H FFH R/W
PM8 | PM87 ‘ PM86 ‘ PM85 | PM84 ‘ PM83 ‘ PM82 | PM81 ‘ PM80 | FFF28H FFH R/W
PM9 | PM97 ‘ PM96 ‘ PM95 | PM94 ‘ PM93 ‘ PM92 | PM91 ‘ PM90 | FFF29H FFH R/W
PM10 | 1 ‘ PM106 ‘ PM105 | PM104 ‘ PM103 ‘ PM102 | PM101 ‘ PM100 | FFF2AH FFH R/W
PM11 | PM117 ‘ PM116 ‘ PM115 | PM114 ‘ PM113 ‘ PM112 | PM111 ‘ PM110 | FFF2BH FFH R/W
PM12 | PM127 ‘ PM126 ‘ PM125 | 1 ‘ 1 ‘ 1 | 1 ‘ PM120 | FFF2CH FFH R/W
PM14 | PM147 ‘ PM146 ‘ PM145 | PM144 ‘ PM143 ‘ PM142 | PM141 ‘ PM140 | FFF2EH FFH R/W
PM15 | 1 ‘ PM156 ‘ PM155 | PM154 ‘ PM153 ‘ PM152 | PM151 ‘ PM150 | FFF2FH FFH R/W

PMmn

Pmn pin 1/0 mode selection
(m=0to12,14,15;n=01t07)

0

Output mode (output buffer on)

1

Input mode (output buffer off)

Caution Be sure to set bits that are not mounted to their initial values.
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4.3.2 Port registers (Pxx)

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 00H.

Note If P02, P03, P20 to P27, P35 to P37, P100, P115 to P117, P120, P147, and P150 to P156 are set up as
analog inputs of the A/D converter, when a port is read while in the input mode, 0 is always returned, not the
pin level.
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Figure 4-2. Format of Port Register

o [por [ pos [ pos [ por [ oo [ voe [ por [ poo | eeruon oot mw
ot o T [ o [ow [ oo [ e [ omr [ oo ] eerom oonoupuiaen mw
e [oer [ oo [ ves [ ear [ ooo [ vee [ vor [ oo | eevaon conoupuiasn) mw
s [rr [ oo [ v [ em [ oo [ mse [ por [ oo | eevasn conoupuiacn) mw
e [ow [ [ o [ ow [ rio [ eie [ oar [ rio | eeromm oonoupusiaen mw
v [rr [ rso [ wos [ e [ oso [ voe [ por oo | eevost conoupuiacn) mw
v [rer [ oo [ vos [ por [ poo [ vee [ por T oo | eerosn conoupuiacn) mw
v [orr Lo [ o [em [ oo [ere [ omn oo | eevom conoupiacn mw
s [rer [ oo [ vos [ pon [ roo [ vee [ por T pao | eevomn conoupuiacn) mw
v (o [ oo [ oo [ eon [ oo [ eoe [ por [ oo | eevosn conoupsiaen mw
oto [ o s T pros [ pron [ wioo [ proe [ pror [ oo ] eeromt co vt
ors [orr o [ pris [ erre [ pvio [ pree [ e T o ] eerost oo vt ) mw
e [orzr v [ oo [ pran [ wizo [ pize [ ior [ oo | ebroc  undainod o™
o (e[ o T o [ o T o[ o[ o [rm]ermon  nowz e
ora [orer [ v [ pris [ en [ wvis [ priz [ prar [ v | eeroet aon vt
s [ o s [ vres [ eror [ wiso [ prse [ pror [ o ] eerort oon st
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
Notes 1. P121 to P124 and P137 are read-only.
2. P137: Undefined
P130: O (output latch)
Caution Be sure to set bits that are not mounted to their initial values.
Remark m=0to15;n=0to 7
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4.3.3 Pull-up resistor option registers (PUxx)

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 both normal output mode (POMmn = 0) and input mode (PMmn = 1) for 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 and bits used as alternate-function output pins and analog setting (PMC = 1, ADPC =
1), regardless of the settings of these registers.

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).

Caution When a port with the PIMn register is input from a different potential device to the TTL buffer, pull
up to the power supply of the different potential device via an external resistor by setting PUmn = 0.

Figure 4-3. Format of Pull-up Resistor Option Register

v [euor [ e T pues [ puor [ puss [ puwee [ouor [ oo | oo con
e (oo e o [ rore [ pos [ove [rom [ oo ] rowsme oot
rus (oo [ e [ o [ rumn [ v [ ouee [ oot [ oo | rowsn oot
vt (oo Lo T o [ v [ poms [ovie [ronr [rom | rovsn omt
rus ooz Lo T ross | rumn [ poms [owse [roer [ oo | rowsn oot w
ovs [ousr e Tuee [rum [ o [ o [ o [ o Jrowsn  con  w
wvr (oo e oo [ pure [ pins [owme [oorr [oomo | rowmt oo
ous (oo [ e T use | rumn [ poms [ owee [romr [ oo | rowen oot
v (oo [ e T o [ rumn [ pom [ owwe [romr [ oo | rowon oot
wuro [ o T purs | poros | ruror | eorcs [ e [ poron [romo] roooms— oon
wurr [porer [ e [ pors [ rorme [ rores [ vz Lo [romio] roosst— oon o
oure [purer o [pos | > [ o [ o | o Jowmo] rosson oot
wurs. [porer [ e | pore [ purer [ eores [ e [ porm [pomio] rooset oon

(m=0,1,3t012,14;n=0t0 7)

0 On-chip pull-up resistor not connected

1 On-chip pull-up resistor connected

Caution Be sure to set bits that are not mounted to their initial values.
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4.3.4 Port input mode registers (PIMxx)
These registers set the input buffer in 1-bit units.

TTL input buffer can be selected during serial communication with an external device of the different potential.
Port input mode registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H.

Figure 4-4. Format of Port Input Mode Register (128-pin products)

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PIMO | 0 0 ‘ 0 ‘ PIMO4 | PIMO3 ‘ 0 ‘ PIMO1 ‘ 0 | F0040H 00H R/W
PIMA1 | PIM17 | PIM16 ‘ PIM15 ‘ PIM14 | PIM13 ‘ 0 ‘ PIM11 ‘ PIM10 | FO041H 00H R/W
PIM4 | 0 0 ‘ 0 ‘ PIM44 | PIM43 ‘ 0 ‘ 0 ‘ 0 | F0044H 00H R/W
PIM5 | 0 0 ‘ PIM55 ‘ PIM54 | PIM53 ‘ 0 ‘ 0 ‘ 0 | F0045H 00H R/wW
PIM8 | 0 0 ‘ 0 ‘ 0 0 ‘ 0 ‘ PIM81 ‘ PIM80 | F0048H 00H R/W
PIM14 | 0 0 ‘ 0 ‘ 0 |PIM143‘ PM142 ‘ 0 ‘ 0 | FOO4EH 00H R/W
PIMmn Pmn pin input buffer selection
(m=0,1,4,5,8,14,n=0t07)
0 Normal input buffer
1 TTL input buffer

Caution Be sure to set bits that are not mounted to their initial values.
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4.3.5 Port output mode registers (POMxx)

These registers set the output mode in 1-bit units.

N-ch open drain output (Vob tolerance " /EVoo tolerance mode can be selected during serial communication with
an external device of the different potential, and for the SDA00, SDA01, SDA10, SDA11, SDA20, SDA21, SDA30, and
SDAB31 pins during simplified I°C communication with an external device of the same potential.

Note 2)

In addition, POMxx register is set with PUxx register, whether or not to use the on-chip pull-up resistor.
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H.

Caution An on-chip pull-up resistor is not connected to a bit for which N-ch open drain output (Voo tolerance
"*'/EVop tolerance "***) mode is set.

Note 2:

Figure 4-5. Format of Port Input Mode Register

bl 7 s s 4 3 2 1 0 Adkess Atorrosst RW
romo [ o | o | o |rowos|rowea|romz] o |rowm] Foosn  oon  Rw
pom1 [powir] o | rowrs | rowna | rowia | rowrz | rowri [rowro] Foosth oo Rw
rows [ o | o [rowss |rowet[rowa] © | o | o | rosan  oon  Rw
rous [ o | o | rowss | rowes | rowea | rowea] o |rowes] Fooss  oon Ry
pow7 | o | o [ o Jeows| o | o [powrt]| o | FoostH  ooH  Aw
eovs [ 0 | o | o | o | o [rowes|rower|roweo| Foosan  oon R
pome | o [powse| o | o | o [ o | o | o |ros om  Aw
rowis [ 0 | o | o [rommlromslrowsz] o | o | roosen oo mw
m——— P o ouput moce selecton

(m=0,1,4,5,7109,14,n=01t07)

0 Normal output mode

ote

1 N-ch open-drain output (VDD tolerance "™ /EVop tolerance " 2) mode

Notes 1. For 20- to 52-pin products
2. For 64-to 128-pin products

Caution Be sure to set bits that are not mounted to their initial values.
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4.3.6 Port mode control registers (PMCxx)
These registers set the digital I/O/analog input in 1-bit units.
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to FFH.

Figure 4-6. Format of Port Mode Control Register

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PMCO | 1 | 1 ‘ 1 ‘ 1 | PMCO03 ‘ PMCO02 ‘ PMCO1 ‘ PMCO00 | FOO60H FFH R/W
PMC3 | PMC37 | PMC36 ‘ PMC35 ‘ 1 | 1 ‘ 1 ‘ 1 ‘ 1 | FO063H FFH R/W
PMC10 | 1 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ 1 ‘PMC100| FOO6AH FFH R/W
PMC11 | PMC117 | PMC116 ‘ PMC115 ‘ 1 | 1 ‘ 1 ‘ 1 ‘ 1 | FO06BH FFH R/W
PMC12 | 1 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ 1 ‘PMC120| FOO6CH FFH R/W
PMC14 | PMC147 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ 1 ‘ 1 | FOO6EH FFH R/W
PMCmn Pmn pin digital I/O/analog input selection
(m=0,3,10t012,14;n=01t03,5t07)
0 Digital I/O (alternate function other than analog input)
1 Analog input

Cautions 1. Select input mode by using port mode registers 0, 3, 10 to 12, 14 (PM0, PM3, PM10 to PM12,
PM14) for the ports which are set by the PMCxx register as analog input.
2. Do not set the pin set by the PMCxx register as digital /O by the analog input channel
specification register (ADS).
3. Be sure to set bits that are not mounted to their initial values.
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4.3.7 A/D port configuration register (ADPC)
This register switches the P20/ANIO to P27/ANI7, and P150/ANI8 to P156/ANI14 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 4-7. Format of A/D Port Configuration Register (ADPC)

Address: FOO076H  After reset: OOH R/W

Symbol 7 6 5 4 3 2 1 0
ADPC 0 0 0 0 ADPC3 ADPC2 ADPC1 ADPCO
Analog input (A)/digital 1/0 (D) switching
S|1olp|gle|8 )38 838 )5 & & 3| & §| 5§
22|22 §|e|8|c|8|s|&g|c|g|212|2/8|2]¢
<2( <2z ?( ?( ?( Z Z < < < < < < < <
0 0 0 0 A A A A 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 D D D D
0 0 1 0 D D D D D D D D D D D D D D A
0 0 1 1 D D D D D D D D D D D D D A A
0 1 0 0 D D D D D D D D D D D D A A A
0 1 0 1 D D D D D D D D D D D A A A A
0 1 1 0 D D D D D D D D D D A A A A A
0 1 1 1 D D D D D D D D D A A A A A A
1 0 0 0 D D D D D D D D A A A A A A A
1 0 0 1 D D D D D D D A A A A A A A A
1 0 1 0 D D D D D D A A A A A A A A A
1 0 1 1 D D D D D A A A A A A A A A A
1 1 0 0 D D D D A A A A A A A A A A A
1 1 0 1 D D D A A A A A A A A A A A A
1 1 1 0 D D A A A A A A A A A A A A A
1 1 1 1 D A A A A A A A A A A A A A A
Cautions 1. Set the port to analog input by ADPC register to the input mode by using port mode registers
2,15 (PM2, PM15).
2. Do not set the pin set by the ADPC register as digital I/O by the analog input channel
specification register (ADS).
3. When using AVrerp and AVrerm, set ANIO and ANI1 to analog input and set the port mode
register to the input mode.
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4.3.8 Peripheral I/O redirection register (PIOR)
This register is used to specify whether to enable or disable the peripheral 1/O redirect function.
This function is used to switch ports to which alternate functions are assigned.
Use the PIOR register to assign a port to the function to redirect and enable the function.
In addition, the settings for redirection can be changed only until operation of the function is enabled.
The PIOR register can be set by an 8-bit memory manipulation instruction.
Reset signal generation sets this register to 00H.

RO1UHO0146EJ0330 Rev.3.30 IIENESAS 193
Mar 25, 2016



RL78/G13

CHAPTER 4 PORT FUNCTIONS

Figure 4-8. Format of Peripheral I/O Redirection Register (PIOR)

Address: FOO77H  After reset: OOH R/W

Symbol 7 6 5 4 3 2 1 0
PIOR 0 0 PIOR5 PIOR4 PIOR3 PIOR2 PIOR1 PIORO
Bit Alternative | 128/100-pin 80-pin 64-pin 52-pin 48-pin 44-pin 40/36/32/30-pin
function Setting value | Setting value | Setting value | Setting value | Setting value | Setting value | Setting value
0 1 0 1 0 1 0 1 0 1 0 1 0 1

PIOR5 INTP1 P46 | P56
INTP3 P30 | P57
INTP4 P31 | P146
INTP6 P140 | P84
INTP7 P141 | P85
INTP8 P74 | P86
INTP P75 | P87 These functions are not available for use. Set this bit to 0 (default value).
TxD1 P02 | P82
RxD1 P03 | P81
SCL10 P04 | P80
SDA10 P03 | P81
Si1o P03 | P81
SO10 P02 | P82
SCK10 P04 | P80

PIOR4 PCLBUZ1 | P141 | P55 P141 | P55 P141 | P55
INTP5 P16 P12 P16 P12 P16 P12

PIOR3 PCLBUZO | P140 | P31 P140 | P31 P140 | P31 P140 | P31 P140 | P31

PIOR2 SCLAO P60 P14 P60 P14 P60 P14 | P60 P14 | P60 P14 | P60 | P14 | P60 | P14
SDAAO P61 P13 P61 P13 P61 P13 | P61 P13 | P61 P13 | P61 P13 | P61 P13

PIOR1 INTP10 P76 | P110 | P76 | P110 | P76 | P52 | P76 - - - - - - -
INTP11 P77 | P111 | P77 | P111 | P77 | P53 | P77 - - - - - - -
TxD2 P13 | P77 | P13 | P77 | P13 | P77 | P13 | P77 | P13 - P13 - P13 -
RxD2 P14 | P76 | P14 | P76 | P14 | P76 | P14 | P76 | P14 - P14 - P14 -
SCL20 P15 - P15 - P15 - P15 - P15 - P15 - P15 -
SDA20 P14 - P14 - P14 - P14 - P14 - P14 - P14 -
SI20 P14 - P14 - P14 - P14 - P14 - P14 - P14 -
S020 P13 - P13 - P13 - P13 - P13 - P13 - P13 -
SCK20 P15 - P15 - P15 - P15 - P15 - P15 - P15 -
TxDO P12 P17 P12 P17 P12 P17 | P12 P17 | P12 P17 | P12 | P17 | P12 | P17
RxDO P11 P16 P11 P16 P11 P16 | P11 P16 | P11 P16 | P11 P16 | P11 P16
SCL00 P10 - P10 - P10 - P10 - P10 - P10 - P10 -
SDA00 P11 - P11 - P11 - P11 - P11 - P11 - P11 -
Sloo P11 | P16 | P11 | P16 | P11 | P16 | P11 - P11 - P11 - P11 -
SO00 P12 | P17 | P12 | P17 | P12 | P17 | P12 - P12 - P12 - P12 -
SCKO00 P10 | P55 |P10 | P55 | P10 | P55 | P10 - P10 - P10 - P10 -

PIORO TI02/TO02 | P17 | P15 | P17 | P15 | P17 | P15 | P17 | P15 | P17 | P15 | P17 | P15 | P17 | P15
TIO3/TO03 | P31 | P14 | P31 | P14 | P31 | P14 | P31 | P14 | P31 | P14 | P31 | P14 | P31 | P14
TI04/TO04 | P42 P13 P42 P13 P42 P13 - P13 - P13 - P13 - P13
TIO5/TO05 | P46 P12 P05 P12 P05 P12 - P12 - P12 - P12 - P12
TI06/TO06 | P102 | P11 P06 P11 P06 P11 - P11 - P11 - P11 - P11
TIO7/TO07 | P145 | P10 P41 P10 P41 P10 | P41 P10 | P41 P10 | P41 P10 - P10

Caution For 20- to 25-pin products, the PIOR register is not mounted.

Remark -: These functions are not available for use.
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4.3.9 Global digital input disable register (GDIDIS)

This register is used to prevent through-current flowing from the input buffers of input ports which use EVop as the
power supply when the EVob power supply is turned off.

When not all of the I/O ports using EVob as the power supply are used, low power consumption can be achieved by
setting the GDIDIS register (setting the GDIDISO bit to 1) to turn off the EVop power supply.

By setting the GDIDISO bit to 1, input to any input buffer using EVop as the power supply is prohibited, preventing
through-current from flowing when the EVoo power supply is turned off.

The GDIDIS register can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation sets this register to 00H.

Remark The GDIDIS register is equipped with 64-, 80-, 100-, 128-pin products.
Figure 4-9. Format of Global Digital Input Disable Register (GDIDIS)

Address: FOO7DH After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
GDIDIS | 0 | 0 | 0 | 0 | 0 | 0 | 0 | GDIDISO |
GDIDISO Setting of input buffers using EVoo power supply
0 Input to input buffers permitted (default)
1 Input to input buffers prohibited. No through-current flows to the input buffers.

Turn off the EVop power supply with the following procedure.
1. Prohibit input to input buffers (set GDIDISO = 1).
2. Turn off the EVop power supply.

Turn on again the EVoo power supply with the following procedure.
1. Turn on the EVbp power supply.
2. Permit input to input buffers (set GDIDISO = 0).

Cautions 1. Do not input an input voltage equal to or greater than EVop to an input port that uses EVop as
the power supply.

2. When input to input buffers is prohibited (GDIDISO = 1), the value read from the port register

(Pxx) of a port that uses EVop as the power supply is 1. When 1 is set in the port output mode

register (POMxx) (N-ch open drain output (EVop tolerance) mode), the value read from the port
register (Pxx) is 0.

Remarks 1. The GDIDIS register is equipped with 64-, 80-, 100-, 128-pin products.
2. Even when input to input buffers is prohibited (GDIDISO = 1), peripheral functions which do not use port
functions having EVop as the power supply can be used.
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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. Therefore, byte data can be written to the ports used for both input and output.
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 I/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 /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. Therefore, byte data can be written to the
ports used for both input and output.
The data of the output latch is cleared when a reset si