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Notice

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

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

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

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

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

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

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

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas
Electronics product before using it in a particular application. You may not use any Renesas Electronics product for any
application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses incurred
by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas
Electronics.

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

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

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

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

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

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

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

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

owned subsidiaries.

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

(2012.4)




NOTES FOR CMOS DEVICES

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

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

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

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

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

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




Readers

Purpose

Organization

How to Read This Manual

Conventions

How to Use This Manual

This manual is intended for user engineers who wish to understand the functions of the
78KO0/Fx2-L microcontrollers and design and develop application systems and programs for
these devices.

The target products are as follows.

e 78KO/FY2-L: uPD78F0854, 78F0855, 78F0856
e 78KO0/FA2-L: 4PD78F0857, 78F0858, 78F0859
e 78KO0/FB2-L: 4PD78F0864, 78F0865

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

The manual for the 78KO0/Fx2-L microcontrollers is separated into two parts: this manual
and the instructions edition (common to the 78K0 microcontrollers).

78KO0/Fx2-L 78K/0 Series
User’s Manual User’s Manual
(This Manual) Instructions
e Pin functions e CPU functions
¢ Internal block functions e Instruction set
e Interrupts e Explanation of each instruction

e Other on-chip peripheral functions
o Electrical specifications

It is assumed that the readers of this manual have general knowledge of electrical
engineering, logic circuits, and microcontrollers.

e To gain a general understanding of functions:

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

e How to interpret the register format:

— For a bit number enclosed in angle brackets, the bit name is defined as a reserved
word in the RA78KO0, and is defined as an sfr variable using the #pragma sfr directive
in the CC78KO0.

e To know details of the 78K0 microcontroller instructions:
— Refer to the separate document 78K/0 Series Instructions User's Manual

(U12326E).
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 XXXX OF XXXXB

Decimal S XXXX

Hexadecimal ---xxxxH



Related Documents
However, preliminary versions are not marked as such.

Documents Related to Devices

The related documents indicated in this publication may include

preliminary versions.

Document Name

Document No.

78K0/Fx2-L User's Manual U19856E
78K/0 Series Instructions User’'s Manual U12326E
78K0 Microcontrollers User's Manual Self Programming Library Type 01 U18274E

78K0 Microcontrollers Self Programming Library Type 01 Ver. 3.10 Operating Precautions (Notification
Document)

ZUD-CD-09-0122-E

78K0 Microcontrollers User's Manual EEPROM™ Emulation Library Type 01

U18275E

78K0 Microcontrollers EEPROM Emulation Library Type 01 Ver.2.10 Operating Precautions (Notification
Document)

ZUD-CD-09-0165-E

Documents Related to Development Tools (Hardware) (User’s Manual)

Document Name

Document No.

QB-78K0OFX2L In-Circuit Emulator

To be prepared

QB-MINI2 On-Chip Debug Emulator with Programming Function

U18371E

QB-Programmer Programming GUI Operation

U18527E

Documents Related to Flash Memory Programming (User’'s Manual)

Document Name

Document No.

PG-FP5 Flash Memory Programmer

U18865E

Caution The related documents listed above are subject to change without notice. Be sure to use the latest

version of each document for designing.




Documents Related to Development Tools (Software)

Document Name

Document No.

Note 1

RA78KO0 Ver.3.80 Assembler Package User’'s Manual Operation U17199E
Language U17198E
Structured Assembly Language U17197E

78K0 Assembler Package RA78KO0 Ver.4.01 Operating Precautions (Notification Document)NOte ! ZUD-CD-07-0181-E

CC78KO Ver.3.70 C Compiler User's Manual"°' 2 Operation U17201E
Language U17200E

78K0 C Compiler CC78K0 Ver. 4.00 Operating Precautions (Notification Document)Note 2 ZUD-CD-07-0103-E

SM+ System Simulator User's Manual Operation U18601E
User Open Interface U18212E

ID78K0-QB Ver.2.94 Integrated Debugger User's Manual Operation U18330E

ID78K0-QB Ver.3.00 Integrated Debugger User's Manual Operation U18492E

PM plus Ver.5.20NOte 3 User’s Manual U16934E

PM+ Ver.6.30"%" * User's Manual U18416E

Notes 1. This document is installed into the PC together with the tool when installing RA78K0 Ver. 4.01. For

descriptions not included in “78K0 Assembler Package RA78KO0 Ver. 4.01 Operating Precautions”, refer to the
user’s manual of RA78K0 Ver. 3.80.

2. This document is installed into the PC together with the tool when instaling CC78K0 Ver. 4.00. For
descriptions not included in “78K0 C Compiler CC78K0 Ver. 4.00 Operating Precautions”, refer to the user’s
manual of CC78KO0 Ver. 3.70.

3. PMplus Ver. 5.20 is the integrated development environment included with RA78KO0 Ver. 3.80.

4. PM+ Ver. 6.30 is the integrated development environment included with RA78K0 Ver. 4.01. Software tool

(assembler, C compiler, debugger, and simulator) products of different versions can be managed.

Other Documents

Document Name

Document No.

SEMICONDUCTOR SELECTION GUIDE - Products and Packages — X13769X
Semiconductor Device Mount Manual Note

Quality Grades on NEC Semiconductor Devices C11531E
NEC Semiconductor Device Reliability/Quality Control System C10983E
Guide to Prevent Damage for Semiconductor Devices by Electrostatic Discharge (ESD) C11892E

Note See the “Semiconductor Device Mount Manual” website (http://www2.renesas.com/pkg/en/mount/index.html).

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 atrademark of Renesas Electronics Corporation.

Windows is aregistered trademark or trademark of Microsoft Corporation in the United States and/or other countries.

SuperFlash is aregistered trademark of Silicon Storage Technology, Inc. in severa countries including the United States

and Japan.

‘ Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
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78K0/Fx2-L RO1UHO068EJ0203
RENESAS MCU Rev.2.03
Jun 29, 2012

CHAPTER 1 OUTLINE

1.1 Features

O 78K0 CPU core
O /0 ports, ROM and RAM capacities

Item I/O Ports Program Memory Data Memory (Internal
Products (Flash Memory) High-Speed RAM)
78KO0/FY2-L (16 pins) 11 (CMOS I/0: 9, CMOS input: 2) 4 KB to 16 KB 384 bytes to 768 bytes
78K0/FA2-L (20 pins) 15 (CMOS 1/0: 13, CMOS input: 2) 8 KB and 16 KB 512 bytes and 768 bytes
78KO0/FB2-L (30 pins) 24 (CMOS 1/0: 22, CMOS input: 2)

O Low power consumption (Voo = 3.0 V, Ta = —40 to +85°C)
e Internal high-speed oscillator operation mode: 220 yA (TYP.) (fcru = 1 MHz operation)

* STOP mode: 0.65 uA (TYP.) (fi. = 30 kHz operation)
O Clock
¢ High-speed system clock ... Selected from the following three sources
- Ceramic/crystal resonator: 2 t0 20 MHz
- External clock: 2to0 20 MHz

- Internal high-speed oscillator:
4 MHz £2% (-20 to +70°C),
4 MHz +3% (—40 to +85°C),
or 8 MHz +3% (-40 to +85°C)
e Internal low-speed oscillator 30 kHz (TYP.) ... Watchdog timer, timer clock in intermittent operation

O Timer

® 16-bit timer X ... PWM output, operation in conjunction with an external signal, synchronous output
of up to four channels (available only in 78K0/FB2-L), A/D conversion trigger
generation

¢ 16-bit timer/event counter ... PPG output, capture input, external event counter input

¢ 8-bit timer H1 ... PWM output, operable with low-speed internal oscillation clock

* 8-bit timer/event counter 51 ... PWM output, external event counter input

e Watchdog timer ... Operable with internal low-speed oscillation clock

Item 16-bit Timer 16-bit Timer/ 8-bit Timer Watchdog Timer

Products Event Counter

78KO0/FY2-L (16 pins) 1ch 1ch Timer H1: 1 ch 1ch

78K0/FA2-L (20 pins) Timer 51: 1 ch

78KO0/FB2-L (30 pins) 2ch

RO1UHO0068EJ0203 Rev.2.03 RENESAS 15

Jun 29, 2012



78K0/Fx2-L

CHAPTER 1 OUTLINE

O Serial interface

¢ UART®6 ... Asynchronous 2-wire serial interface
o |ICA ... Clock synchronous 2-wire serial interface, multimaster supported,
standby can be released upon address match in slave mode

e CSI11 ... Clock synchronous 3-wire serial interface, operable as SPI in slave mode
Item UART6 IICA Csi11

Products

78KO0/FY2-L (16 pins) 1ch 1lch -

78KO/FA2-L (20 pins)
78KO0/FB2-L (30 pins)

1lch

O Multiplier (8 bits x 8 bits = 16 bits, 16 bits x 16 bits = 32 bits, 1-clock operation)

O 10-bit resolution A/D conversion

® 78K0/FY2-L: 4 ch
¢ 78K0/FA2-L: 6 ch
e 78K0/FB2-L: 9 ch
O Comparator
¢ 78K0/FY2-L: 1ch
e 78K0/FA2-L: 3 ch
* 78K0/FB2-L: 3 ch
O Power-on-clear (POC) circuit

O Low-voltage detector (LVI) circuit (An interrupt/reset (selectable) is generated when the detection voltage is

reached))

» Detection voltage: Selectable from sixteen levels between 1.91 and 4.22 V

O Single-power-supply flash memory

¢ Flash self programming enabled

» Software protection function: Protected from outside party copying (no flash reading command)

O Safety function

¢ Watchdog timer operated by clock independent from CPU

... A hang-up can be detected even if the system clock stops
o Supply voltage drop detectable by LVI

... Appropriate processing can be executed before the supply voltage drops below the operation voltage

* Equipped with option byte function

... Important system operation settings set in hardware

O On-chip debug function ...Available to control for the target device, and to reference memory

(@)

Assembler and C language supported

O Enhanced development environment
o Support for full-function emulator (IECUBE), and simplified emulator (MINICUBE?2)

O Power supply voltage: Voo =1.8t0 5.5V

O Operating ambient temperature: e (A) grade products: Ta =-40 to +85°C

¢ (A2) grade products: Ta =-40to +125°C

RO1UHO068EJ0203 Rev.2.03
Jun 29, 2012
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78K0/Fx2-L CHAPTER 1 OUTLINE

1.2 Ordering Information
[Part Number]

4 PDT8EO0BXy A X - 300 X

-|'— Semiconductor
G Lead- Product contains no lead in any area (Terminal
free finish is Ni/Pd/Au plating)
Quality Grade
A Special (Ta =—-40 to +85°C)
A2 Special (Ta =-40 to +125°C)
Xy AA - xxx Package Type
54, 55, 56 MA-FAA 16-pin plastic SSOP (5.72 mm (225))
(FY2-L)
57, 58, 59 MC-CAA 20-pin plastic SSOP (7.62 mm (300))
(FA2-L)
64, 65 MC-CAB 30-pin plastic SSOP (7.62 mm (300))
(FB2-L)
Xy High-speed Flash Memory
RAM Capacity Capacity
54, 57 384 bytes 4 KB
55, 58, 64 512 bytes 8 KB
56, 59, 65 768 bytes 16 KB
— Product Type
F Flash memory version
[Example of Part Number]
Lead-free

4 PD78F08 54 MA-A-FAA-G

-I— ]-— T Special

16-pin plastic SSOP (5.72 mm (225))

High-speed RAM: 384 bytes, flash Memory: 4 KB

Flash memory version

RO1UHO068EJ0203 Rev.2.03 R nS 17
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[List of Part Number]

78KO/Fx2-L Package Part Number

microcontrollers

78KO/FY2-L 16-pin plastic SSOP HPD78F0854MAA-FAA-G, 78F0855MAA-FAA-G, 78FO0856MAA-FAA-G,
(5.72 mm (225)) 78F0854MAA2-FAA-G, 78F0855MAA2-FAA-G, 78F0856MAA2-FAA-G

78KO0/FA2-L 20-pin plastic SSOP | u#PD78F0857MCA-CAA-G, 78F0858MCA-CAA-G, 78F0859MCA-CAA-G,
(7.62 mm (300)) 78F0857MCA2-CAA-G, 78F0858MCA2-CAA-G, 78F0859MCA2-CAA-G

78K0/FB2-L 30-pin plastic SSOP 1PD78F0864MCA-CAB-G, 78F0865MCA-CAB-G,
(7.62 mm (300)) 78F0864MCA2-CAB-G, 78F0865MCA2-CAB-G

RO1UHO068EJ0203 Rev.2.03 - zEN ESNS 18
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1.3 Pin Configuration (Top View)

1.3.1 78KO/FY2-L (16 pins)

e 16-pin plastic SSOP (5.72 mm (225))

P60/SCLAO/TXD6 O~—{ 1
P61/SDAAO/RXD6 O=—={ 2 O
RESET 0—{ 3
P122/X2/EXCLK/TOOLDO 0——{4
P121/X1/TOOLCO 0—| 5
REGC o—]6
Vss O———— 7
Voo O—— 8
ANIO to ANI3: Analog Input
AVREF: Analog Reference
Voltage
CMP2+: Comparator Input
EXCLK: External Clock Input
(Main System Clock)
INTPO, INTP1: External Interrupt
Input
P00, PO1: Port 0
P20 to P23: Port 2
P30: Port 3
P60, P61: Port 6
P121, P122: Port 12
REGC: Regulator Capacitance

16
15
14
13
12
11
10

———O AVReF
[~——>0 ANIO/P20
O ANI1/P21

O ANI2/P22

O ANI3/P23/CMP2+
|~——=0 POO0/TI000/INTPO
[~—=0 P01/TO00/TI010
[=~—=0 P30/TOHL/TI51/INTP1

RESET:
RxD6:

SCLAO:
SDAAO:

TIO00, TIO10, TI51:

TOO0O0, TOH1:
TOOLCO:
TOOLDO:
TxD6:

\VbD:

Vss:

X1, X2:

Reset

Receive Data

Serial Clock Input/Qutput
Serial Data Input/Output
Timer Input

Timer Output

Clock Input for Tool

Data Input/Output for Tool
Transmit Data

Power Supply

Ground

Crystal Oscillator

(Main System Clock)

Cautions 1. Vss functions alternately as the ground potential of the A/D converter. Be sure to connect Vss to
a stabilized GND (=0 V).

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

3. ANIO/P20, ANI1/P21, ANI2/P22, and ANI3/P23/CMP2+ are set in the analog input mode after

release of reset.

RO1UHO068EJ0203 Rev.2.03
Jun 29, 2012

RENESAS

19



78K0/Fx2-L

CHAPTER 1 OUTLINE

1.3.2 78K0/FA2-L (20 pins)

e 20-pin plastic SSOP (7.62 mm (300))

ANI5/P25/CMP1+ O

ANI4/P24/CMPO+ O

P60/SCLAO/TXD6 O

P61/SDAAO/RxD6 ©

RESET O
P122/X2/EXCLK/TOOLDO ©

P121/X1/TOOLCO O

REGCC

20
19
18
17
16
15
14
13

—O AVRer

[«—0 ANIO/P20

«—0 ANI1/P21

~—0 ANI2/P22

=—>0 ANI3/P23/CMP2+
[~—C POO/TIO00/INTPO
[~—C P01/T1010/TO00
[~—=0 P30/TOHL/TI51/INTP1

ANIO to ANI5:
AVREF:

CMPO+ to CMP2+:

EXCLK:

INTPO to INTP3:

P00, PO1:
P20 to P25:
P30 to P32:
P60, P61:
P121, P122:
REGC:

© 00 N o 0o B~ W N PP

Vss O

Vob O

=
o

12 |[=—=0O P31/TOX00/INTP2/TOOLC1
11 |=—=0 P32/TOX01/INTP3/TOOLD1

Analog Input
Analog Reference
Voltage
Comparator Input
External Clock Input
(Main System Clock)
External Interrupt
Input

Port 0

Port 2

Port 3

Port 6

Port 12

Regulator Capacitance

RESET:

RxD6:

SCLAO:

SDAAO:

TI000, TI010, TI51:
TOO0O0, TOH1:

TOOLCO, TOOLC1:
TOOLDO, TOOLD1:

TOX00, TOX01:
TxD6:

VDD:

Vss:

X1, X2:

Reset

Receive Data

Serial Clock Input/Qutput
Serial Data Input/Output
Timer Input

Timer Output

Clock Input for Tool

Data Input/Output for Tool
Timer Output

Transmit Data

Power Supply

Ground

Crystal Oscillator

(Main System Clock)

Cautions 1. Vss functions alternately as the ground potential of the A/D converter. Be sure to connect Vss to
a stabilized GND (=0 V).

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

3. ANIO/P20, ANI1/P21, ANI2/P22, ANI3/P23/CMP2+, ANI4/P24/CMPO0+, and ANI5/P25/CMP1+ are set in
the analog input mode after release of reset.
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1.3.3 78K0/FB2-L (30 pins)

e 30-pin plastic SSOP (7.62 mm (300))

ANI6/P26/CMPCOM O=—>| 1 30 [+=—O ANI8/P70
ANI5/P25/CMP1+ O=—|2 O 29 [+=—=0O ANI7/P27
ANI4/P24/CMPO+ O=—|3 28——OAVss
P60/SCLAO/TXxD6 O=—{4 27 —O AVRer
P61/SDAAO/RXD6 O=—=15 26 |=—0 ANIO/P20
P02/SSI11/INTP5 O~—|6 25 |=—0 ANI1/P21
RESET O—|7 24 |=—0 ANI2/P22
P122/X2/EXCLK/TOOLDO O——| 8 23 [=—0 ANI3/P23/CMP2+
P121/X1/TOOLCO/<TIO00>/<INTP0O> O—{9 22 [=—=0 P0O0/TI000/INTPO
REGC o0—— 10 21 |=—>0 P01/TO00/TI010
Vss O— 11 20 |=~—0 P30/TOH1/TI51/INTP1
Voo O———12 19 [=—=0 P31/TOX00/INTP2/TOOLC1
P37/SO11 O=~—13 18 [=—=0 P32/TOX01/INTP3/TOOLD1
P36/SI11 O=—] 14 17 [=—=0 P33/TOX10
P35/SCK11 0=—=] 15 16 [+—0 P34/TOX11/INTP4
ANIO to ANI8: Analog Input RxD6: Receive Data
AVREF: Analog Reference Voltage SCLAOQ, SCK11: Serial Clock Input/Output
AVss: Analog Ground SDAAO: Serial Data Input/Output
CMPO+ to CMP2+: Comparator Input SI11: Serial Data Input
EXCLK: External Clock Input SO11: Serial Data Output
(Main System Clock) SSI11: Serial Interface Chip
CMPCOM: Comparator Common Input TIOO0O, TIO10, TI51: Timer Input
INTPO to INTP5: External Interrupt Input TOO00, TOH1: Timer Output
P00 to P02: Port 0 TOOLCO, TOOLC1: Clock Input for Tool
P20 to P27: Port 2 TOOLDO, TOOLDZ1: Data Input/Output for Tool
P30 to P37: Port 3 TOX00, TOX01,
P60, P61: Port 6 TOX10, TOX11: Timer Output
P70: Port 7 TxD6: Transmit Data
P121, P122: Port 12 VDD: Power Supply
REGC: Regulator Capacitance Vss: Ground
RESET: Reset X1, X2: Crystal Oscillator

Cautions 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
ANI2/P22,

2. ANIO/P20,

ANI1/P21,

ANI3/P23/CMP2+,

ANI4/P24/CMPO+,

(Main System Clock)

ANI5/P25/CMP1+,

ANI6/P26/CMPCOM, ANI7/P27, and ANI8/P70 are set in the analog input mode after release of

reset.

Remark Functions in angle brackets < > can be assigned by setting the input switch control register (MUXSEL).

RO1UHO068EJ0203 Rev.2.03
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1.4 Block Diagram

1.4.1 78KO/FY2-L (16 pins)

16-bit TIMER X0 | <) PorTo K2 >Poo, P01
TOO00/TI010/P01 16-bit TIMER/ <:> < : ) PORT 2 @pzo.ng
T1000/P00 — EVENT COUNTER 00
RXD6/P61<LINSEL> (~ PORT3  |[~——=P30
TI51/P30 —~| 8-bit TIMERSL K _»
<:> PORT 6 <Z>P60, P61
TOH1/P30 =——— 8-bit TMERHL K> ()| PORT12 K Zp121, P12
4 POWER ON CLEAR/
INTERNAL <:> LOW VOLTAGE POC/LVI
LOW-SPEED CONTROL
INDICATOR
OSCILLATOR 78K/0
7 FLASH
CPU
MEMORY
WATCHDOG TIMER [ ) CORE K—>| RESET CONTROL
wdopor | SERAL 0 0] ko ovonomsus [ Tooe0
X INTERFACE UART6 <:>
SDAAO/P61 ~—| SERIAL CSJA?TT;E(’\)AL
SCLAO/P60 ~—=| INTERFACE IICA - INTERNAL RESET
HIGH-SPEED INTERNAL i;;;)l(ZClLK/PHZ
AVrer RAM HIGH-SPEED
OSCILLATOR
AID CONVERTER ')
ANIO/P20-ANI3/P23 [4_ >
VOLTAGE
REGULATOR REGC
CMP2+/P23 —~| COMPARATOR K>
RXD6/P61<LINSEL> -1
INTPO/P
0/Po0 INTERRUPT |/
INTPL/P30 —|  CONTROL
Vob Vss

Cautions 1. Vss functions alternately as the ground potential of the A/D converter. Be sure to connect Vss to
a stabilized GND (=0 V).

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

3. ANIO/P20, ANI1/P21, ANI2/P22, and ANI3/P23/CMP2+ are set in the analog input mode after

release of reset.
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1.4.2 78K0/FA2-L (20 pins)

TOXO00/P31 ~—
TOXO01/P32 =—]

16-bit TIMER X0

TOO0O/TI010/P0O1 ~~—]

TI000/PO0 j—>
RxD6/P61<LINSEL>

16-bit TIMER/
EVENT COUNTER 00

TI51/P30 —

8-bit TIMER 51

TOH1/P30 =—

8-bit TIMER H1

g ¢ 0 U

[}
INTERNAL
LOW-SPEED
OSCILLATOR

)

WATCHDOG TIMER

RxD6/P61 ——
TxD6/P60 ~—]

SERIAL
INTERFACE UART6

LINSEL

SDAAOQ/P61 ~—
SCLAQ/P60 ~—

SERIAL
INTERFACE IICA

AVRer

ANIO/P20-ANI5/P25 [ 6 >

A/D CONVERTER

CMP+/P24,
CMP1+/P25,
CMP2+/P23

COMPARATOR

RXxD6/P61<LINSEL>
INTPO/POO j—’

INTPLIP30, INTP2IP3L, INTP3P32 [ 3 )

INTERRUPT
CONTROL

g 4 ¢ ¢ 48

Cautions 1.

a stabilized GND (=0 V).
2. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
3. ANIO/P20, ANI1/P21, ANI2/P22, ANI3/P23/CMP2+, ANI4/P24/CMPO0O+, and ANI5/P25/CMP1+ are set in
the analog input mode after release of reset.

?PK(JO FLASH
SBL | | mewmory

g 4

PORT 0 K2 Poo, Po1
PORT 2 6 P20P25
PORT 3 (3 P3o-p32
PORT 6 2> P60, P61
PORT12  K"2 Jp121,P122
A e
INDICATOR
RESET CONTROL

g8 8 8¢ 00Q

ON-CHIP DEBUG

g

INTERNAL
HIGH-SPEED
RAM

SYSTEM
CONTROL RESET
X1/P121
INTERNAL X2/EXCLK/P122
HIGH-SPEED
OSCILLATOR
VOLTAGE
REGULATOR REGC

[+ TOOLCO0/X1, TOOLC1/P31
|—— TOOLDO0/X2, TOOLD1/P32

Vss functions alternately as the ground potential of the A/D converter. Be sure to connect Vss to
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1.4.3 78K0/FB2-L (30 pins)

TOX00/P31 ~—|
TOX01/P32 =~——f

16-bit TIMER X0

TOX10/P33 -—|
TOX11/P34 ~—|

16-bit TIMER X1

TOO0/TI010/P01 =]

<TI000>/P121 —=]
TIO00/P0O
RxD6/P61 (LINSEL)

16-bit TIMER/
EVENT COUNTER 00

TI51/P30 ——

8-bit TIMER/
EVENT COUNTER 51

78K/0
CPU
CORE

FLASH
MEMORY

TOH1/P30 -—

8-bit TIMER H1

g ¢ ¢ 0 g

1
INTERNAL
LOW-SPEED
OSCILLATOR

)

WATCHDOG TIMER

RXxD6/P61 ——|
TxD6/P60 ~——|

SERIAL
INTERFACE UART6

LINSEL

SDAAO/P61 ~—=
SCLAO/P60 ~—

SERIAL
INTERFACE IICA

SCK11/P35 =—=
SI111/P36 ——
SO11/P37 =~——
SSI11/P02 —~

SERIAL
INTERFACE CSI11

g 40 438

AVrer
AVss

ANIO/P20 to ANI7/P27

ANI8/P70 ——

A/D CONVERTER

CMPO+/P24,
CMP1+/P25,
CMP2+/P23

CMPCOM/P26 =—]

COMPARATOR

TXD6/P60 (LINSEL)
INTPO/POO 1
<INTPO>/P121 —|

INTP1/P30 to INTP3/P32,
INTP4/P34, INTP5/P02

INTERRUPT
CONTROL

-

g U

Cautions 1.
2. ANIO/P20,

ANI1/P21,

ANI2/P22,

i’

INTERNAL
HIGH-SPEED
RAM

gt g8 88y

PorRT0 (K3 >PO00to P02
PORT2 K8 »>P20toP27
PoRT3 (B >P30to P37
porT6 [ Z >P60, P61
PORT 7 P70
porT12 ("2 ]P121,P122

-

POWER ON CLEAR/

-

LOW VOLTAGE CF(’)O,\‘CT’;\(’)'L
INDICATOR
RESET CONTROL

-

ON-CHIP DEBUG

TOOLCO/X1, TOOLC1/P31
TOOLDO0/X2, TOOLD1/P32

SYSTEM
CONTROL |, ==emsr
X1/P121
INTERNAL [«~—X2/EXCLK/P122
HIGH-SPEED
OSCILLATOR
VOLTAGE
REGULATOR REGC

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

ANI3/P23/CMP2+,  ANI4/P24/CMPO+,

ANI5/P25/CMP1+,

ANI6/P26/CMPCOM, ANI7/P27, and ANI8/P70 are set in the analog input mode after release of

reset.

Remark

Functions in angle brackets < > can be assigned by setting the input switch control register (MUXSEL).
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1.5 Outline of Functions

Item 78KO/FY2-L 78KO/FA2-L 78K0/FB2-L
16 pins 20 pins 30 pins
Internal | Flash memory 4 KBto 16 KB 8 KB and 16 KB

memory | (self-programming

supported)

High-Speed RAM

384 bytes to 768 bytes

512 bytes and 768 bytes

Memory space

64 KB

Clock

High-speed system

2 to 20 MHz""®**; Voo =4.0t0 5.5V, 2 to 10 MHz: Voo =2.7t0 5.5V, or

speed oscillation

to +85°C): Voo = 1.8 to 5.5 V2

| :
(crystal/ceramic 20 5 MHz: Voo = 1.8 to 5.5 V©?
c | oscillation, external
g clock input)
Internal high- 4 MHz +2% (Ta = —20 to +70°C)""®*, 4 MHz +3% (Ta = —40 to +85°C)"*"**, or 8 MHz +3% (Ta = —40

Internal low-speed
oscillation

30 kHz (TYP.): Voo = 1.8t0 5.5 V"'¢2

General-purpose registers

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Instruction set

« 8-bit operation, 16-bit operation

« Multiply/divide (8 bits x 8 bits, 16 bits + 8 bits)

< Bit manipulate (set, reset, test, and Boolean operation)

« BCD adjust, etc.

1/0 ports

11 15
(CMOS 1/0: 9, CMOS input: 2)

(CMOS 1/0: 13, CMOS input: 2)

24

(CMOS 1/0: 22, CMOS input: 2)

Timer

16 bits (TMX)

lch 1 ch (PWM output: 2)

2 ch (PWM output: 4)

16 bits (TMO)

1 ch (capture input: 1)

1 ch (PPG output: 1,
capture input: 2)

8 bits (TM51)

1ch

8 bits (TMH1)

1 ch (PWM output: 1)

Watchdog (WDT)

1ch

Notes 1. When using a 4 MHz clock, operation at 20 MHz is possible by using PLL.

2. This is applicable to a (A) grade product. See CHAPTER 28 ELECTRICAL SPECIFICATIONS

((A2) GRADE PRODUCTS) for products with (A2) grade product.

1/2)
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2/2)
Item 78KO/FY2-L 78KO0/FA2-L 78K0/FB2-L
16 pins 20 pins 30 pins
Serial UART6 1ch
interface IICA 1ch
CSl11 - 1ch
10-bit A/D converter 4 ch 6 ch 9ch
Comparator 1ch 3ch
Multiplier 8 bits x 8 bits = 16 bits, 16 bits x 16 bits = 32 bits
Vectored interrupt | External | 3 7 9
sources
Internal | 11 11 13
Reset * Reset using RESET pin
« Internal reset by watchdog timer
« Internal reset by power-on-clear (POC)
« Internal reset by low-voltage detector (LVI)
On-chip debug function Provided
Power supply voltage Voo =1.8t05.5V
Operating ambient (A) grade products: Ta = —40 to +85°C, (A2) grade products: Ta =-40 to +125°C
temperature
Package 16-pin plastic SSOP 20-pin plastic SSOP 30-pin plastic SSOP
(5.72 mm (225)) (7.62 mm (300)) (7.62 mm (300))
RO1UHO068EJ0203 Rev.2.03 26
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CHAPTER 2 PIN FUNCTIONS

CHAPTER 2 PIN FUNCTIONS

2.1 Pin Function List

There are two types of pin I/0O buffer power supplies: AVrer and Vop. The relationship between these power supplies
and the pins is shown below.

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

Power Supply

Corresponding Pins

AVRer

P20 to P27, P70N°'®

Vop

Pins other than P20 to P27, P70 Note

Note 78KO/FY2-L: P20 to P23
78K0/FA2-L: P20 to P25
78K0/FB2-L: P20 to P27, P70

RO1UHO0068EJ0203 Rev.2.03
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CHAPTER 2 PIN FUNCTIONS

2.1.1 78KO/FY2-L

(1) Port functions: 78K0/FY2-L

Function Name I/O Function After Reset Alternate Function
P00 I/10 Port 0. Input port TIO00/INTPO
PO1 2-bit /O port. TO00/TIO10
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P20 I/O Port 2. Analog input | ANIO
p21 4-bit I/O port. ANI1
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3/CMP2+
P30 110 Port 3. Input port TOH1/TI51/INTP1
1-bit 1/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.
P60 I/10 Port 6. Input port SCLAO0/TxD6
2-bit I/O port.
P61 Input/output can be specified in 1-bit units. SDAAO0/RxD6
Input can be set to SMBus input buffer in 1-bit units.
Output can be set to N-ch open-drain output (Voo
tolerance).
Use of an on-chip pull-up resistor can be specified by a
software setting.
P121 Input Port 12. Input port X1/TOOLCO
P122 2-bit input-only port. X2/EXCLK/TOOLDO
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(2) Non-port functions: 78K0/FY2-L

Function Name 110 Function After Reset Alternate Function
ANIO Input A/D converter analog input Analog input | P20
ANI1 P21
ANI2 P22
ANI3 P23
CMP2+ Input Comparator input Analog input | P23/ANI31
INTPO Input External interrupt request input for which the valid edge Input port POO/TI000
INTP1 (rising edge, falling edge, or both rising and falling P30/TOH1/TI51
edges) can be specified
REGC - Connecting regulator output (2.0 V/2.4 V) stabilization - -
capacitance for internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).
RESET Input System reset input Reset Input -
RxD6 Input Serial data input to UART6 Input port P61/SDAAO
TxD6 Output Serial data output from UART6 P60/SCLAO
SCLAO 1/0 Clock input/output for I°C Input port P60/TxD6
SDAAO Serial data /O for I°C P61/RxD6
TI000 Input External count clock input to 16-bit timer/event counter Input port POO/INTPO
00
Capture trigger input to capture registers (CR000,
CRO010) of 16-bit timer/event counter 00
TI010 Capture trigger input to capture register (CR000) of 16- P01/TO00
bit timer/event counter 00
TI51 Input External count clock input to 8-bit timer/event counter 51 | Input port P30/TOH1/INTP1
TOO00 Output 16-bit timer/event counter 00 output Input port P01/TI010
TOH1 Output 8-bit timer H1 output Input port P30/TIS1/INTP1
X1 - Connecting resonator for main system clock Input port P121/TOOLCO
X2 P122/EXCLK/TOOLDO
EXCLK Input External clock input for main system clock Input port P122/X2/TOOLDO
Vop - Positive power supply for pins other than port 2 - -
AVREF A/D converter reference voltage input and positive power
supply for port 2 and A/D converter
Vss - Ground potential - -
TOOLCO Input Clock input for flash memory programmer/on-chip Input port P121/X1
debugger
TOOLDO /10 Data 1/O for flash memory programmer/on-chip debugger P122/X2/EXCLK
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2.1.2 78KO0/FA2-L

(1) Port functions: 78K0/FA2-L

Function Name 110 Function After Reset Alternate Function
P00 I/10 Port 0. Input port TIO00/INTPO
PO1 2-bit /O port. TO00/TIO10
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P20 I/O Port 2. Analog input | ANIO
p21 6-bit 1/0 port. ANI1
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3/CMP2+
P24 ANI4/CMPO+
P25 ANI5/CMP1+
P30 110 Port 3. Input port TOH1/TI51/INTP1
P31 3-bit I/0 port. S TOXOO0/INTP2/
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a TOOLC1
P32 software setting. TOXO01/INTP3/
TOOLD1
P60 I/0 Port 6. Input port SCLAO0/TXD6
2-bit 1/0 port.
P61 Input/output can be specified in 1-bit units. SDAAO/RXD6
Input can be set to SMBus input buffer in 1-bit units.
Output can be set to N-ch open-drain output (Voo
tolerance).
Use of an on-chip pull-up resistor can be specified by a
software setting.
P121 Input Port 12. Input port X1/TOOLCO
P122 2-bit input-only port. X2/EXCLK/TOOLDO
(2) Non-port functions : 78K0/FA2-L (1/2)
Function Name 110 Function After Reset Alternate Function
ANIO Input A/D converter analog input Analog input | P20
ANI1 P21
ANI2 P22
ANI3 P23
ANI4 P24
ANI5 P25
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(2) Non-port functions : 78K0/FA2-L (2/2)

Function Name 110 Function After Reset Alternate Function
CMPO+ Input Comparator input Analog input | P24/ANI4
CMP1+ P25/ANI5
CMP2+ P21/ANI1
INTPO Input External interrupt request input for which the valid edge Input port POO/TI000
INTP1 (rising edge, falling edge, or both rising and falling P30/TOH1/TI51
edges) can be specified
INTP2 P31/TOOLC1
INTP3 P32/TOOLD1
REGC - Connecting regulator output (2.0 V/2.4 V) stabilization - -
capacitance for internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).
RESET Input System reset input Reset Input -
RxD6 Input Serial data input to UART6 Input port P61/SDAAO
TxD6 Output Serial data output from UART6 P60/SCLAO
SCLAO /10 Clock input/output for I°C Input port P60/TxD6
SDAAO Serial data /0 for I°C P61/RxD6
TI000 Input External count clock input to 16-bit timer/event counter Input port POO/INTPO
00
Capture trigger input to capture registers (CR000,
CRO010) of 16-bit timer/event counter 00
TI0O10 Capture trigger input to capture register (CR000) of 16- P01/TO00
bit timer/event counter 00
TI51 Input External count clock input to 8-bit timer/event counter 51 | Input port P30/TOH1/INTP1
TOO00 Output 16-bit timer/event counter 00 output Input port P01/TI010
TOH1 Output 8-bit timer H1 output Input port P30/TI51/INTP1
TOX00 Output 16-bit timer X0 output Input port P31/INTP2/TOOLC1
TOX01 P32/INTP3/TOOLD1
X1 - Connecting resonator for main system clock Input port P121/TOOLCO
X2 P122/EXCLK/TOOLDO
EXCLK Input External clock input for main system clock Input port P122/X2/TOOLDO
Voo - Positive power supply for pins other than port 2 - -
AVREF A/D converter reference voltage input and positive power
supply for port 2 and A/D converter
Vss - Ground potential - -
TOOLCO Input Clock input for flash memory programmer/on-chip Input port P121/X1
TOOLC1 debugger P31/INTP2
TOOLDO 1/0 Data I/O for flash memory programmer/on-chip debugger P122/X2/EXCLK
TOOLD1 P32/INTP3
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2.1.3 78K0/FB2-L

(1) Port functions: 78K0/FB2-L

Function Name I/O Function After Reset Alternate Function
P00 I/10 Port 0. Input port TIO00/INTPO
PO1 3-bit /O port. TO00/TI010
Input/output can be specified in 1-bit units.
P02 Use of an on-chip pull-up resistor can be specified by a SSILL/INTPS
software setting.
P20 I/O Port 2. Analog input | ANIO
p21 8-bit 1/0 port. ANI1
Input/output can be specified in 1-bit units.
P22 ANI2
P23 ANI3/CMP2+
P24 ANI4/CMPO+
P25 ANI5/CMP1+
P26 ANI6/CMPCOM
P27 ANI7
P30 I/0 Port 3. Input port TOHL/TI51/INTP1
P31 8-bit /O port. TOXO00/INTP2/TOOLC1
Input/output can be specified in 1-bit units.
P32 Use of an on-chip pull-up resistor can be specified by a TOXOV/INTP3/TOOLD1
P33 software setting. TOX10
P34 TOX11/INTP4
P35 SCK11
P36 SI11
P37 SO11
P60 lfe} Port 6. Input port SCLAO0/TXD6
P61 2-bit /O port. SDAAO/RXD6
Input/output can be specified in 1-bit units.
Input can be set to SMBus input buffer in 1-bit units.
Output can be set to N-ch open-drain output (Voo
tolerance).
Use of an on-chip pull-up resistor can be specified by a
software setting.
P70 1/10 Port 7. Analog input | ANI8
1-bit 1/O port.
Input/output can be specified in 1-bit units.
P121 Input Port 12. Input port X1/TOOLCO/
2-bit input port. <TI000>/<INTPO>
P122 X2/EXCLK/TOOLDO

Remark Functions in angle brackets < > can be assigned by setting the input switch control register (MUXSEL).
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(2) Non-port functions : 78K0/FB2-L (1/2)

Function Name lfe} Function After Reset Alternate Function

ANIO Input A/D converter analog input Analog input | P20

ANI1 P21

ANI2 P22

ANI3 P23/CMP2+

ANI4 P24/CMPO+

ANI5 P25/CMP1+

ANI6 P26/CMPCOM

ANI7 P27

ANI8 P70

CMPO+ Input Comparator input Analog input | P24/ANI4

CMP1+ P25/ANI5

CMP2+ P23/ANI3

CMPCOM Input Comparator common input Analog input | P26/ANI6

INTPO Input External interrupt request input for which the valid edge Input port POO/TI000
(rising edge, falling edge, or both rising and falling P121/X1/TOOLCO/
edges) can be specified <TI000>

INTP1 P30/TOH1/TI51

INTP2 P31/TOX00/TOOLC1

INTP3 P32/TOX01/TOOLD1

INTP4 P34/TOX11

INTP5 P02/SSI11

REGC - Connecting regulator output (2.0 V/2.4 V) stabilization - -
capacitance for internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).

RESET Input System reset input Reset input -

RxD6 Input Serial data input to UART6 Input port P61/SDAAO

TxD6 Output Serial data output from UART6 P60/SCLAO

SCLAO /10 Clock input/output for I°C Input port P60/TxD6

SDAAO Serial data /O for I°C P61/RxD6

Remark Functions in angle brackets < > can be assigned by setting the input switch control register (MUXSEL).
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(2) Non-port functions : 78K0/FB2-L (2/2)

Function Name lfe} Function After Reset Alternate Function
SCK11 1/0 Clock input/output for CSI11 Input port P35
Si11 Input Serial data input to CSI11 P36
SO11 Output Serial data output from CSI11 P37
SSI11 Input Chip select input to CSI11 Input port PO2/INTP5
TI000 Input External count clock input to 16-bit timer/event counter Input port POO/INTPO
00 P121/X1/TOOLCO/
Capture trigger input to capture registers (CR000,
CRO010) of 16-bit timer/event counter 00 <INTPO>
TI010 Capture trigger input to capture register (CR000) of 16- P01/TO00
bit timer/event counter 00
TI51 Input External count clock input to 8-bit timer/event counter 51 | Input port P30/TOH1/INTP1
TOO00 Output 16-bit timer/event counter 00 output Input port P01/TI010
TOH1 Output 8-bit timer H1 output Input port P30/TI51/INTP1
TOX00 Output 16-bit timer X0 output Input port P31/INTP2/TOOLC1
TOX01 P32/INTP3/TOOLD1
TOX10 16-bit timer X1 output P33
TOX11 P34/INTP4
X1 - Connecting resonator for main system clock Input port P121/TOOLCO/
<TI000>/<INTPO>
X2 P122/EXCLK/TOOLDO
EXCLK Input External clock input for main system clock Input port P122/X2/TOOLDO
Vob - Positive power supply for pins other than ports 2, 7 - -
AVRer A/D converter reference voltage input and positive power
supply for ports 2, 7 and A/D converter
Vss - Ground potential for pins other than ports 2, 7 - -
AVss Ground potential for ports 2, 7 and A/D converter
TOOLCO Input Clock input for flash memory programmer/on-chip Input port P121/X1/<T1000>/
debugger <INTPO>
TOOLC1 P31/TOX00/INTP2
TOOLDO /0 Data I/O for flash memory programmer/on-chip debugger P122/X2/EXCLK
TOOLD1 P32/TOX01/INTP3

Remark Functions in angle brackets < > can be assigned by setting the input switch control register (MUXSEL).
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2.2 Description of Pin Functions

Remark The pins mounted depend on the product.
Function List.

2.2.1 P00 to P02 (port 0)

Refer to 1.3 Pin Configuration (Top View) and 2.1 Pin

P00 to P02 function as an I/O port. These pins also function as timer 1/O, external interrupt request input, and chip

select input.

78KO/FY2-L (16-pin)

78KO0/FA2-L (20-pin)

78K0/FB2-L (30-pin)

POO/TIO00/INTPO

POO/TIO00/INTPO

P00/TI000

P01/TO00/TI010

P01/TO00/TI010

P01/TO00/TI010

P02/SSI11/INTP5

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

(1) Port mode
P00 to P02 function as an I/O port.
register 0 (PM0). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 0 (PUO).

(2) Control mode

P00 to P02 function as timer 1/O, external interrupt request input, and chip select input.

(8 TI00O

P00 to P02 can be set to input or output port in 1-bit units using port mode

This is the pin for inputting an external count clock to 16-bit timer/event counter 00 and is also for inputting a

capture trigger signal to the capture registers (CR000, CR010) of 16-bit timer/event counter 00.

(b) TIO10

This is the pin for inputting a capture trigger signal to the capture register (CR000) of 16-bit timer/event counter

00.

(c) TO00

This is a timer output pin of 16-bit timer/event counter 0O.

(d) INTPO, INTP5

These are external interrupt request input pins for which the valid edge (rising edge, falling edge, or both rising

and falling edges) can be specified.

(e) SSI11

This is a chip select input pin of serial interface CSI11.
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2.2.2 P20to P27 (port 2)

input.

1)

)

78KO/FY2-L (16-pin)

78KO/FA2-L (20-pin)

78KO0/FB2-L (30-pin)

P20/ANIO P20/ANIO P20/ANIO
P21/ANI1 P21/ANI1 P21/ANI1
P22/ANI2 P22/ANI2 P22/ANI2

P23/ANI3/CMP2+

P23/ANI3/CMP2+

P23/ANI3/CMP2+

P24/ANI4/CMPO+

P24/ANI4/CMPO+

P25/ANI5/CMP1+

P25/ANI5/CMP1+

P26/ANI6/CMPCOM

P27/ANI7

Port mode

P20 to P27 function as an I/O port.

register 2 (PM2).

Control mode

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

P20 to P27 function as A/D converter analog input and comparator input.

(a) ANIO to ANI7

P20 to P27 function as an I/O port. These pins also function as pins for A/D converter analog input and comparator

P20 to P27 can be set to input or output port in 1-bit units using port mode

These are A/D converter analog input pins. When using these pins as analog input pins, refer to (5) ANI0O/P20
to ANI7/P27 and ANI8/P10 to ANI10/P12 in 11.6 Cautions for A/D Converter.

(b) CMPO+to CMP2+

These are comparator input pins.

(c) CMPCOM

This is a comparator common input pin.

Caution ANIO/P20 to ANI7/P27 are set in the analog input mode after release of reset.
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2.2.3 P30to P37 (port 3)

P30 to P37 function as an I/O port. These pins also function as pins for external interrupt request input, timer 1/0O, clock

input and data I/O for flash memory programmer/on-chip debugger, and clock input and data I/O for serial interface.

78KO/FY2-L (16-pin) 78KO/FA2-L (20-pin)

78KO/FB2-L (30-pin)

P30/TOHL/TIS1/INTP1 P30/TOH1/TI51/INTP1

P30/TOHL/TIS1/INTP1

- P31/TOX00/INTP2/TOOLC1

P31/TOX00/INTP2/TOOLC1

- P32/TOX01/INTP3/TOOLD1

P32/TOX01/INTP3/TOOLD1

P33/TOX10

P34/TOX11/INTP4

P35/SCK11

P36/SI11

P37/SO11

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

(1) Port mode

P30 to P37 function as an I/O port. P30 to P37 can be set to input or output port in 1-bit units using port mode

register 3 (PM3). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 3 (PU3).

(2) Control mode

P30 to P37 function as external interrupt request input, timer I/O, clock input and data 1/O for flash memory

programmer/on-chip debugger, and clock input for serial interface.

(@) INTP1to INTP4

These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both

rising and falling edges) can be specified.

(b) TI51

This is an external count clock input pin to 8-bit timer/event counter 51.

(c) TO51
This is a timer output pin from 8-bit timer/event counter 51.

(d) TOH1
This is the timer output pin of 8-bit timer H1.

(e) TOX00, TOX01
These are the timer output pins of 16-bit timer XO.

(f) TOX10, TOX11
These are the timer output pins of 16-bit timer X1.

(g) TOOLC1

This is the clock input pin for flash memory programmer/on-chip debugger.

(h) TOOLD1

This is the data I/O pin for flash memory programmer/on-chip debugger.
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(i) SCK1ii
This is a serial clock 1/0 pin of serial interface CSI11.

() si1
This is a serial data input pin of serial interface CSI11.

(k) so11
This is a serial data output pin of serial interface CSI11.

Remark For how to connect a flash memory programmer using TOOLC1/P31, TOOLD1/P32, refer to CHAPTER 24
FLASH MEMORY. For how to connect TOOLC1/P31, TOOLD1/P32 and an on-chip debug emulator, refer
to CHAPTER 25 ON-CHIP DEBUG FUNCTION.
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2.2.4 P60 and P61 (port 6)

P60 and P61 function as an I/O port. These pins also function as pins for serial interface data 1/0 and clock 1/O.

Input to the P60 and P61 pins can be specified through a normal input buffer or an SMBus input buffer in 1-bit units,

using port input mode register 6 (PIM6).

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

78KO/FY2-L (16-pin)

78KO/FA2-L (20-pin)

78KO0/FB2-L (30-pin)

P60/SCLAO/TxD6

P60/SCLAO/TxD6

P60/SCLAO/TxD6

P61/SDAAO/RXD6

P61/SDAAO/RXD6

P61/SDAAO/RXD6

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

(1) Port mode

P60 and P61 function as an I/O port. P60 and P61 can be set to input port or output port in 1-bit units using port
mode register 6 (PM6). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 6 (PU6).

(2) Control mode

P60 and P61 function as serial interface data I/O and clock I/O.

(a) SDAAO

This is a serial data I/O pin for serial interface [ICA.

(b) SCLAO

This is a serial clock 1/0 pin for serial interface 1ICA.

(c) RxD6

This is a serial data input pin for serial interface UART®6.

(d) TxD6

This is a serial data output pin for serial interface UART6.
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2.2.5 P70 (port 7)
P70 functions as an I/0 port. This pin also functions as the pin for A/D converter analog input.

78KO/FY2-L (16-pin) 78KO0/FA2-L (20-pin) 78K0/FB2-L (30-pin)

- - P70/ANI8

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

(1) Port mode
P70 functions as an I/O port. P70 can be set to input or output port in 1-bit units using port mode register 7 (PM7).

(2) Control mode
P70 functions as A/D converter analog input.

(a) ANI8
This is an A/D converter analog input pin. When using this pin as analog input pin, refer to (5) ANIO/P20 to
ANI7/P27 and ANI8/P70in 11.6 Cautions for A/D Converter.

Cautions 1. ANI8/P70 is set in the analog input mode after release of reset.
2. Make the AVrer pin the same potential as the Voo pin when ANI8 is used.

2.2.6 P121 and P122 (port 12)

P121 and P122 function as an input port. These pins also function as pins for external interrupt request input,
connecting resonator for main system clock, external clock input for main system clock, timer input, and clock input and
data 1/O for flash memory programmer/on-chip debugger.

78KO/FY2-L (16-pin) 78KO/FA2-L (20-pin) 78KO0/FB2-L (30-pin)
P121/X1/TOOLCO P121/X1/TOOLCO P121/X1/TOOLCO/<TIO00>/<INTPO>
P122/X2/EXCLK/TOOLDO P122/X2/EXCLK/TOOLDO P122/X2/EXCLK/TOOLDO

Remark Functions in angle brackets < > can be assigned by setting the input switch control register (MUXSEL).

The following operation modes can be specified in 1-bit units.
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(1) Port mode
P121 and P122 function as an input port.

)

Control mode
P121 and P122 function as pins for external interrupt request input, connecting resonator for main system clock,
external clock input for main system clock, timer input, and clock input and data 1/O for flash memory programmer/on-

chip debugger.

(@)

(b)

()

(d)

(e)

()

INTPO
This functions as an external interrupt request input (INTPO) for which the valid edge (rising edge, falling edge, or
both rising and falling edges) can be specified.

X1, X2
These are the pins for connecting a resonator for main system clock.

EXCLK
This is an external clock input pin for main system clock.

TI000
This is the pin for inputting an external count clock to 16-bit timer/event counter 00 and is also for inputting a
capture trigger signal to the capture registers (CR000, CR010) of 16-bit timer/event counter 00.

TOOLCO
This is the clock input pin for flash memory programmer/on-chip debugger.

TOOLDO
This is the data I/O pin for flash memory programmer/on-chip debugger.

Remark For how to connect a flash memory programmer using TOOLCO/X1, TOOLDO/X2, refer to CHAPTER 24

FLASH MEMORY. For how to connect TOOLCO0/X1, TOOLDO/X2 and an on-chip debug emulator, refer to
CHAPTER 25 ON-CHIP DEBUG FUNCTION.
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2.2.7 AVRer, AVss, Vob, Vss

78KO/FY2-L (16-pin) 78KO/FA2-L (20-pin) 78KO0/FB2-L (30-pin)
AVrer AVrer AVrer
- - AVss
Vob Vo Vo
Vss Vss Vss
(&) AVrer
This is the A/D converter reference voltage input pin and the positive power supply pin of port 2 and A/D
converter.

When the A/D converter is not used, connect this pin directly to Voo,

Note Make the AVrer pin the same potential as the Voo pin when port 2 is used as a digital port.
(b) AVss

This is the ground potential pin of A/D converter and port 2. Even when the A/D converter is not used, always
use this pin with the same potential as the Vss pin.

(c) Vop
Vop is the positive power supply pin.

(d) Vss

Vss is the ground potential pin™°'.

Note In the 78KO0/FY2-L and 78K0/FA2-L, Vss functions alternately as the ground potential of the A/D converter.
Be sure to connect Vss to a stabilized GND (= 0 V).

2.2.8 RESET
This is the active-low system reset input pin.

2.2.9 REGC

78KO/FY2-L (16-pin) 78KO/FA2-L (20-pin) 78KO0/FB2-L (30-pin)
REGC REGC REGC

(a) REGC
This is the pin for connecting regulator output (2.0 V/2.4 V) stabilization capacitance for internal operation.
Connect this pin to Vss via a capacitor (0.47 to 1 uF). Also, use a capacitor with good characteristics, since it is
used to stabilize internal voltage.

: f REGC
1
1
1
1
1
1
1

rL""' Vss

Caution Keep the wiring length as short as possible for the broken-line part in the above figure.
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2.3 Pin I/O Circuits and Recommended Connection of Unused Pins

Tables 2-2 to 2-4 show the types of pin I/O circuits and the recommended connections of unused pins.
Refer to Figure 2-1 for the configuration of the I/O circuit of each type.

Table 2-2. Pin I/O Circuit Types (78K0/FY2-L)

Pin Name 1/0O Circuit Type 1/0 Recommended Connection of Unused Pins
POO/TIO00/INTPO 5-AQ 1/0 Input:  Independently connect to Voo or Vss via a resistor.
PO1/TO00/TI010 Output: Leave open.

ANIO/P20 11-G <Digital input setting>
ANI1/P21 Independently connect to AVrer or Vss via a resistor.
ANI2/P22 <Analog out;h)‘gifetting and digital input setting>
Leave open.
ANI3/P23/CMP2+
P30/TOHL/TIS1/INTP1 5-AQ Input:  Independently connect to Voo or Vss via a resistor.
Output: Leave open.
P60/SCLAO/TXD6 5-AS Input:  Independently connect to Voo or Vss via a resistor.
P61/SDAAO/RXD6 Output: Leave this pin open at low-level output after clearing
the output latch of the port to 0.
P121/x1/TOOLCOM"®" 37-A Input Independently connect to Voo or Vss via a resistor.
P122/X2/EXCLK/TOOLDOM"*
2
RESET 2 Connect directly to Voo or via a resistor.
AVRer - - Connect directly to Voo.
Notes 1. Use recommended connection above in input port mode (refer to Figure 5-2 Format of Clock Operation

Mode Select Register (OSCCTL)) when these pins are not used.
2. If operating in the standalone mode after writing to a load module file (extension: *.Ink or *.Imf) that has
debugging information, pull up TOOLDO. Note that operation is not guaranteed in this environment.
3. If this pin is left open when specified as an analog input pin, the input voltage level might become undefined. It
is therefore recommended to leave this pin open after specifying it as a digital output pin.

Caution
reset.

ANIO/P20, ANI1/P21, ANI2/P22, and ANI3/P23/CMP2+ are set in the analog input mode after release of
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Table 2-3. Pin I/O Circuit Types (78K0/FA2-L)

Pin Name 1/O Circuit Type I/O Recommended Connection of Unused Pins
POO/TIO00/INTPO 5-AQ 1/0 Input:  Independently connect to Voo or Vss via a resistor.
P0O1/TO00/TI010 Output: Leave open.

ANIO/P20 11-G <Digital input setting>
ANI1/P21 Independently connect to AVrer or Vss via a resistor.
< . L .
ANI2/P22 Analog outr:‘ngettlng and digital input setting
Leave open.
ANI3/P23/CMP2+
ANI4/P24/CMPO+
ANI5/P25/CMP1+
P30/TOHL/TIS1/INTP1 5-AQ Input:  Independently connect to Voo or Vss via a resistor.
P31/INTP2/TOX00/TOOLC1 Output:  Leave open.
P32/TOH1/INTP3/TOX01/
TOOLD1
P60/SCLAOQ/TxD6 5-AS Input:  Independently connect to Voo or Vss via a resistor.
P61/SDAAO/RXD6 Output: Leave this pin open at low-level output after clearing
the output latch of the port to 0.
P121/X1/TOOLCO"*® * 37-A Input Independently connect to Voo or Vss via a resistor.
P122/X2/EXCLK/TOOLDQ"*"** *
2
RESET 42 Input Connect directly to Voo or via a resistor.
AVRer - - Connect directly to Voo.

Notes 1. Use recommended connection above in input port mode (refer to Figure 5-2 Format of Clock Operation
Mode Select Register (OSCCTL)) when these pins are not used.
2. If operating in the standalone mode after writing to a load module file (extension: *.Ink or *.Imf) that has

debugging information, pull up TOOLDO. Note that operation is not guaranteed in this environment.

3. If this pin is left open when specified as an analog input pin, the input voltage level might become undefined. It

is therefore recommended to leave this pin open after specifying it as a digital output pin.

Caution ANIO/P20, ANI1/P21, ANI2/P22, ANI3/P23/CMP2+, ANI4/P24/CMPO+, and ANI5/P25/CMP1+ are set in the
analog input mode after release of reset.
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Table 2-4. Pin 1/O Circuit Types (78K0/FB2-L)

Pin Name 1/O Circuit Type I/O Recommended Connection of Unused Pins
POO/TIO00/INTPO 5-AQ 1/0 Input:  Independently connect to Voo or Vss via a resistor.
PO1/TO00/TIOL0 Output: Leave open.

P02/SSI11/INTP5

ANIO/P20 11-G <Digital input setting>

ANI1/P21 Independently connect to AVrer or AVss via a resistor.

ANI2/P22 <Analog out;h)‘gifettlng and digital input setting>
Leave open.

ANI3/P23/CMP2+

ANI4/P24/CMPO+

ANI5/P25/CMP1+

ANI6/P26/CMPCOM

ANI7/P27

P30/TOHL/TIS1/INTP1 5-AQ Input:  Independently connect to Voo or Vss via a resistor.

P31/INTP2/TOX00/TOOLC1 Output:  Leave open.

P32/INTP3/TOX01/TOOLD1

P33/TOX10

P34/TOX11/INTP4

P35/SCK11

P36/SI11

P37/S0O11 5-AG

P60/SCLAO/TxD6 5-AS Input:  Independently connect to Voo or Vss via a resistor.

P61/SDAAO/RXD6 Output: Leave this pin open at low-level output after clearing

the output latch of the port to 0.

ANI8/P70 11-G <Digital input setting>
Independently connect to AVrer or AVss via a resistor.
<Analog input setting and digital output setting>
Leave open.

P121/x1/TOOLCON" Y 37-A Input Independently connect to Voo or Vss via a resistor.

<T1000>/<INTPO>

P122/X2/EXCLK/TOOLDQ""** *

2

RESET 2 Connect directly to Voo or via a resistor.

AVrer - - Connect directly to Voo.\*?

AVss - - Connect directly to Vss.

Notes 1. Use recommended connection above in input port mode (refer to Figure 5-2 Format of Clock Operation
Mode Select Register (OSCCTL)) when these pins are not used.
2. If operating in the standalone mode after writing to a load module file (extension: *.Ink or *.Imf) that has
debugging information, pull up TOOLDO. Note that operation is not guaranteed in this environment.
3. If this pin is left open when specified as an analog input pin, the input voltage level might become undefined. It
is therefore recommended to leave this pin open after specifying it as a digital output pin.

Caution ANIO/P20, ANI1/P21, ANI2/P22, ANI3/P23/CMP2+, ANI4/P24/CMPO+, ANI5/P25/CMP1+, ANI6/P26/CMPCOM,
ANI7/P27, and ANI8/P70 are set in the analog input mode after release of reset.

Remark Functions in angle brackets < > can be assigned by setting the input switch control register (MUXSEL).
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Figure 2-1. Pin I/O Circuit List
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3.1 Memory Space

CHAPTER 3 CPU ARCHITECTURE

Products in the 78K0/Fx2-L microcontrollers can access a 64 KB memory space. Figures 3-1 to 3-3 show the memory

maps.

Caution Reset signal generation makes the setting of the ROM area undefined. Therefore, set the value

corresponding to each product as indicated below after release of reset.

Table 3-1. Set Values of Internal Memory Size Switching Register (IMS)

Jun 29, 2012

Products IMS ROM Capacity Internal High-Speed
78KO/FY2-L 78KO/FA2-L 78KO/FB2-L RAM Capacity
4PD78F0854 | 4PD78F0857 - 61H |4KB 384 bytes
4PD78F0855 | 4PD78F0858 | uPD78F0864 | 42H 8 KB 512 bytes
4PD78F0856 | uPD78F0859 | uPD78F0865 | 04H 16 KB 768 bytes
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Figure 3-1. Memory Map (£PD78F0854, 78F0857)

FFFFH
Special function registers
(SFR)
256 x 8 bits
FFOOH
FEFFH General-purpose
registers
EFEEOH 32 x 8 hits
FEDFH
—= Internal high-speed RAM —-
384 x 8 bits
FD80OH
FD7FH
i
CALLF entry area L
Data memory 2048 x 8 hits
space
Program area -~
1905 x 8 bits
-~ Reserved
On-chip debug security
ID setting area Boot cluster QNote
10 x 8 bits
Option byte area
5 x 8 bits
CALLT table area
64 x 8 bits
1000H
? OFFFH
Program L Flash memory s Vector table area
memory space 4096 x 8 bits 64 x 8 bits
i 0000H 0000H ¥

Note Writing boot cluster 0 can be prohibited depending on the setting of security (refer to 24.6 Security Settings).

Remark The flash memory is divided into blocks (one block = 1 KB). For the address values and block numbers,
refer to Table 3-2 Correspondence Between Address Values and Block Numbers in Flash Memory.

OFFFH
Block O3H
0COO0H
OBFFH Block 02H
0800H oc
07FFH
Block 01H
0400H
03FFH
Block 00H 1KB
0000H
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Figure 3-2. Memory Map (#uPD78F0855, 78F0858, 78F0864)

FFFFH
Special function registers
(SFR) 1FFFH
256 x 8 hits .
FFOOH Program area T
FEFFH General-purpose
registers On-chi -
: -chip debug security
FEEOH 32 x 8 bits ID setting areaNote 1 Boot cluster 1
FEDFH 10 x 8 bits
T T Option byte areaNote 1
Internal high-speed RAM 5 x 8 bits
512 x 8 bits
Program area
FDOOH
FCFFH
CALLF entry area L
Data memory 2048 x 8 bits T
space
Program area in
1905 x 8 bits T
~ Reserved +
On-chip debug security
ID setting areaNote Boot cluster ON°te 2
10 x 8 bits
Option byte areaN°ote
5 x 8 bits
2000H CALLT table area
1FFFH 64 x 8 bits
0040H
Program A Flash memory L 003FH
memory space 8192 x 8 bits T Vector table area
64 x 8 bits
i 0000H 0000H
Notes 1. When boot swap is not used: Set the option bytes to 0080H to 0084H, and the on-chip debug security IDs

When boot swap is used:

to 0085H to O0O8EH.
Set the option bytes to 0080H to 0084H and 1080H to 1084H, and the on-chip

debug security IDs to 0085H to 008EH and 1085H to 108EH.
Writing boot cluster O can be prohibited depending on the setting of security (refer to 24.6 Security
Settings).

Remark The flash memory is divided into blocks (one block = 1 KB). For the address values and block numbers,
refer to Table 3-2 Correspondence Between Address Values and Block Numbers in Flash Memory.

LFFFH Block 07H
1CO0H
1BFFH
0800H
07FFH
Block 01H
0400H
03FFH
Block 00H 1KB
0000H
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Figure 3-3. Memory Map (#uPD78F0856, 78F0859, 78F0865)

FFFFH

FFOOH

Special function registers
(SFR)
256 x 8 bits

FEFFH

FEEOH

General-purpose
registers
32 x 8 bits

FEDFH

Internal high-speed RAM

768 x 8 bits
FCOOH
FBFFH
Data memory
space
3 Reserved ~
4000H
3FFFH
Program i Flash memory -

memory space

0000H

16384 x 8 bits

0040H
003FH

0000H

| 1FFFH
Program area T

On-chip debug security
ID setting areaNote 1 Boot cluster 1
10 x 8 bits

Option byte areaN°ote 1
5 x 8 bits

Program area

CALLF entry area 1
2048 x 8 bits T

Program area
1905 x 8 bits T

On-chip debug security
ID setting areaNote 1 Boot cluster gNote 2

10 x 8 bits

Option byte areaN°ote 1
5 X 8 bits

CALLT table area
64 x 8 bits

Vector table area
64 x 8 bits

Notes 1. When boot swap is not used: Set the option bytes to 0080H to 0084H, and the on-chip debug security IDs

When boot swap is used:

Settings).

Remark The flash memory is divided into blocks (one block = 1 KB).

to 0085H to O0O8EH.
Set the option bytes to 0080H to 0084H and 1080H to 1084H, and the on-chip

debug security IDs to 0085H to 008EH and 1085H to 108EH.
2. Writing boot cluster 0 can be prohibited depending on the setting of security (refer to 24.6 Security

For the address values and block numbers,

refer to Table 3-2 Correspondence Between Address Values and Block Numbers in Flash Memory.

SFFFH Block OFH
3CO0H
3BFFH
0800H
07FFH
Block 01H
0400H
03FFH
Block OOH 1KB
0000H
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Correspondence between the address values and block numbers in the flash memory are shown below.

Table 3-2. Correspondence Between Address Values and Block Numbers in Flash Memory

Address Value

Block Number

0000H to 03FFH 00H
0400H to 07FFH 01H
0800H to OBFFH 02H
O0COOH to OFFFH 03H
1000H to 13FFH 04H
1400H to 17FFH 05H
1800H to 1BFFH 06H
1COOH to 1FFFH 07H
2000H to 23FFH 08H
2400H to 27FFH 09H
2800H to 2BFFH O0AH
2CO0H to 2FFFH 0BH
3000H to 33FFH 0CH
3400H to 37FFH 