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RL78/F13, F14 microcontrollers are successors to the 78KOR and R8C, are available in a 20- to 100-pin, 16 KB to 256 KB flash memory
lineup and realize the industry's lowest level of consumption current. They have a built-in CAN module and LIN module for automotive
interfaces and also support BLDC motor control using timer RD, comparator and D/A converter. And in addition to the functional safety
features of RL78/F12 product, a RAM ECC function, PLL lock function, port output state monitoring, stack overflow detection, dedicated
WDT oscillator and more have also been added. Since a more highly reliable system can be built, these microcontrollers can be used for

industrial applications and of course automotive applications.

1. OVERVIEW

1.1 Features

O Minimum instruction execution time can be changed
from high speed (0.03125 us: @ 32 MHz operation with
high-speed on-chip oscillator clock or PLL clock) to ultra
low-speed (66.6 us: @ 15 kHz operation with low-
speed on-chip oscillator clock)

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

O ROM: 16 to 256 KB

O RAM: 1 to 20 KB

O Data flash memory: 4 KB/8 KB

O High-speed on-chip oscillator clock
Selectable from 32 MHz (Typ.), 24 MHz (Typ.), 16 MHz (Typ.),
12 MHz (Typ.), 8 MHz (Typ.), 4 MHz (Typ.), and 1 MHz (Typ.)
(Selectable from 64 MHz (Typ.) and 48 MHz (Typ.) when using
Timer RD)

O Low-speed on-chip oscillator clock: 15 kHz x 2
channels (one for WWDT and one for CPU and
peripherals other than WWDT)

O On-chip PLL (x3, x4, x6, x8)

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

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

O On-chip debug function

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

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

O Multiply/divide/multiply & accumulate instructions are
supported
16 bits x 16 bits = 32 bits (Unsigned or signed)

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

O On-chip key interrupt function

O On-chip clock output/buzzer output controller

O On-chip BCD adjustment

O I/O ports: 16 to 92 (including one input-only pin)

O Timer
- 16-bit timer array unit: 8 to 16 channels
- 16-bit timer RD:2 channels (six triangle-wave outputs;

sawtooth wave/triangle-wave modulation)
- 16-bit timer RJ: 1 channel
- Watchdog timer: 1 channel
- Real-time clock: 1 channel

O Serial interface
- CSI
- UART/UART (LIN-bus supported)
- LIN module (master/slave supported)
- 12C/simplified I2C
- CAN interface (RS-CAN lite)

O 8/10-bit resolution A/D converter (VDD =2.7 to 5.5 V):
4 to 31 channels

O DTC (Max. 44 sources)

O ELC (Max. 26 channels for event link source,
Max. 9 channels for event link destination) Note

O Safety functions (CRC calculation, Clock monitor,
AD test, SFR guard, etc.)

O 8-bit D/A converter Note

O On-chip comparator: 1 channel (input pin: 4 channels)
Note

O Power supply voltage: Vbb=2.7t0 5.5V

O Operating ambient temperature:
TA =-40 to +105°C (grade L)
TA = -40 to +125°C (grade K)
TA = -40 to +150°C (grade Y)

Note Only available in the RL78/F14.

sy [T P

Data Transfer Controller RL78 Core 1xCAN*

(DTC) 32 MHz @Ta = -40 to 105 °C
24 MHz @TA = -40 to 125 °C
24 MHz @TA = -40 to 150 °C

up to 2 x LIN/UART module
Event Link Controller

(ELC)* Vop=27Vto55V Serial Array Unit
It high 4 osail upto 4 x CSI (SPI)
nt. hig 'Spgi M":"' ator CISC Harvard Architecture (3-stage Pipeline) up to 2 x UART
upto z upto 4 x Simplified °C
. Four Register Banks
Int. low-speed oscillator U o 1 x Multi-master G
15 kHz MUL / MAC / DIV instructions P
External Oscillator .
1to 20 MHz Memory Timers
Timer Array Unit

Code Flash RAM Data Flash
up to 256 KB up to 20 KB up to 8 KB

Ext. Sub Oscillator 32.7 kHz up to 16-bit x 16ch

PLL up to 64 MHz Timer RD 16-bit x 2ch
Power Management

Ext. Interrupt up to 16ch Timer RJ 16-bit x 1ch

HALT SNOOZE STOP §
Key Return up to 8ch Serial, ADC RAM on Real Time Clock (RTC)
Power On Reset (POR) Safety Analog
Low Voltage Detector RAM ECC Clock Monitor 10-bit ADC up to 31ch
(LVD)
Memory CRC ADC self-diagnostic 8-bit DAC 1ch *
On-Chip debug
(Hot plug-in, live debug) Window WDT Comparator *

*. Only available in the RL78/F14 product.

RL78/F13, F14 Block Diagram (Outline)

Applications

General automotive electrical applications (motor control,
door control, headlight control, etc.), motorcycle engine
control
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RL78/F13, F14 1. OVERVIEW

1.2 Product Lineup

Table 1-1. RL78/F14 Lineup

<R> Code Data RAM Pin Count
Flash | Flash 100 pins 80 pins 64 pins 48 pins 48 pins 32 pins 30 pins
(LFQFP) (LFQFP) (LFQFP) (HVQFN) (LFQFP) (HVQFN/HWQFN) | (LSSOP)
48KB | 4KB | 4KB — — R5F10PGD | R5F10PGDC R5F10PBD R5F10PAD
R5F10PBDC R5F10PADC
64 KB 6KB | RSF10PPEC | R5F10PMEC | RSF10PLEC | RSF10PGE | R5F10PGEC R5F10PBE R5F10PAE
R5F10PBEC R5F10PAEC
96 KB 8KB | RSF10PPFC | RSF10PMFC | R5F10PLFC | R5F10PGF | R5F10PGFC — —
128KB | 8KB | 10KB |R5F10PPGC | RSF1I0PMGC | RSF10PLGC | RS5F10PGG | R5F10PGGC — —
192 KB 16 KB | RSF10PPHC | RSF10PMHC | RSF10PLHC | RSF10PGH | R5F10PGHC — —
256 KB 20KB | RSF10PPJC | R5F10PMJC | RSF10PLIC | RSF10PGJ | R5F10PGJC — —

Table 1-2. RL78/F13 (CAN and LIN incorporated) Lineup

<R> Code Data RAM Pin Count
Flash Flash 80 pins 64 pins 48 pins 48 pins 32 pins 30 pins
(LFQFP) (LFQFP) (HVQFN) (LFQFP) (HVQFN/HWQFN) (LSSOP)

32 KB 4 KB 2 KB — R5F10BLCC R5F10BGC R5F10BGCC R5F10BBC R5F10BAC
R5D10BBCC R5D10BACC

48 KB 3 KB — R5F10BLDC R5F10BGD R5F10BGDC R5F10BBD R5F10BAD
R5F10BBDC R5F10BADC

64 KB 4 KB R5F10BMEC R5F10BLEC R5F10BGE R5F10BGEC R5F10BBE R5F10BAE
R5F10BBEC R5F10BAEC

96 KB 6 KB R5F10BMFC R5F10BLFC R5F10BGF R5F10BGFC R5F10BBF R5F10BAF
R5F10BBFC R5F10BAFC

128 KB 8 KB R5F10BMGC R5F10BLGC R5F10BGG R5F10BGGC R5F10BBG R5F10BAG
R5F10BBGC R5F10BAGC

Table 1-3. RL78/F13 (LIN incorporated) Lineup

<R> Code Data RAM Pin Count
Flash Flash 80 pins 64 pins 48 pins 48 pins 32 pins 30 pins 20 pins
(LFQFP) (LFQFP) (HVQFN) (LFQFP) (HVQFN/HWQFN) (LSSOP) (LSSOP)
16 KB 4 KB 1KB — — R5F10AGA R5F10AGAC R5F10ABA R5F10AAA R5F10A6A

R5F10ABAC R5F10AAAC | R5F10A6AC

32 KB 2 KB — R5F10ALCC R5F10AGC R5F10AGCC R5F10ABC R5F10AAC R5F10A6C
R5F10ABCC R5F10AACC | R5F10A6CC

48 KB 3KB — R5F10ALDC R5F10AGD | R5F10AGDC R5F10ABD R5F10AAD R5F10A6D
R5F10ABDC R5F10AADC | R5F10A6DC

64 KB 4 KB R5F10AMEC R5F10ALEC R5F10AGE R5F10AGEC R5F10ABE R5F10AAE R5F10AGE
R5F10ABEC R5F10AAEC | R5F10AGEC

96 KB 6KB | R5F10AMFC | R5F10ALFC | R5F10AGF | R5F10AGFC — — —
128 KB 8KB | RSF10AMGC | R5F10ALGC | R5F10AGG | R5F10AGGC — — —
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RL78/F13, F14 1. OVERVIEW
1.3 Function Overview
1.3.1 RL78/F14 Functions List
Table 1-4. RL78/F14 Functions List (1/2)
Series Name R5F10PP R5F10PM R5F10PL R5F10PG R5F10PB R5F10PA
Pin Count 100 pins 80 pins 64 pins 48 pins 32 pins 30 pins
Code flash 64 to 256KB 48 to 256KB 48KB, 64KB
Data flash 8KB/4KB 4KB
RAM 6 to 20KB | 4 to 20KB 48KB, 64KB
Supply voltage range 27Vto55V
Maximum operation frequency 32 MHz (grade L), 24 MHz (grade K, grade Y)
System clock Main system Crystal/ceramic/ 1 to 20 MHz (operating at 2.7 V to 5.5 V)
clock oscillator | square wave
High-speed on- | Normal high accuracy 32 MHz (typ.)
chip oscillator
Low-speed on- For low-speed operation 15 kHz (typ.)
chip oscillator
Subsystem clock oscillator 32.768 kHzNte 7 None
PLL PLL multiplication factor: x3/x4/x6/x8
Clock for Low-speed on- For peripherals other 15 kHz (typ.)
peripherals chip oscillator than WDT
For WDT 15 kHz (typ.)
POR Wh_e_n power supply 1.56 V (typ.)
is rising
When power supply 155V (typ.)
is falling
LVD Vop voltage When power supply 2.81V (typ.) to 4.74 V (typ.) (in 6 steps)
detection is rising
When power supply 2.75V (typ.) to 4.64 V (typ.) (in 6 steps)
is falling
Safety functions | WWDT (window watchdog timer) Yes
lllegal instruction execution detection Yes
function
Flash memory CRC operation function Yes
RAM1 bit error correction function Yes
RAM2 bit error detection function Yes
Invalid memory access detection function Yes
Frequency detection function Yes
Clock monitor function Yes
Stack pointer monitor function Yes
1/0 port output signal level detection function Yes
A/D test function Yes
1/O ports Input/Output | CMOS 86ch 68ch [ 52ch | 38ch 25¢ch [ 23ch
Output CMOS 1ch None
Input Shared with oscillator pins 4chNote 7 2ch
Input only ich
Power supply For internal circuits Vop, Vss, REGC
pins For I/0 ports EVbpo, EVsso EVopo, EVsso None
EVop1, EVss1
For analog circuits (AD, DA, COMP) Vob, Vss (AVRerp, AVRerm: For AD)
Multiply/divide Multiply 16 bits x 16 bits (signed)
and multiply- 16 bits x 16 bits (unsigned)
accumulate Divide 32 bits + 32 bits (unsigned)
functions Multiply-accumulate 16 bits x 16 bits + 32 bits (signed)
16 bits x 16 bits + 32 bits (unsigned)
Arithmetic instructions Yes
(extended instruction set)
Vectored External Products with at least 16ch Notes 4.6 16ch Notes 4.6 15ch Netes 3.6 14ch Nete2 9ch Nete!
interrupt 128 Kbytes of code flash
sources memory
Products with up to 96 14ch Notes 3.5 14ch Notes 3.5 13ch Nete2
Kbytes of code flash
memory
Internal Products with at least 48ch Note4 48ch Nete 4 48ch Note 3 48ch Note2 41ch Note! 40ch Nete !
128 Kbytes of code flash
memory
Products with up to 96 41ch Note3 44ch Nete3 41ch Nete2
Kbytes of code flash
memory
Key return detection 8ch 6ch 8ch
DTC 44 sources 44 sources/38 sources 37 sources
Timer TAU 16 bits 16 bits (8ch x 2/8ch + 4ch) 16 bits (8ch + 4ch)
(8ch x 2)
RTC ich
Timer RJ 16 bits x 1
Timer RD 16 bits x 2
Serial I/F CSl/simplified 12C /JUART 4ch/4ch/2ch 3ch/3ch/2ch
[spi Yes
Multimaster I2C 1ch | None
LIN/UART module (RLIN3) 2ch 2ch/1ch 1ch
CAN interface (RS-CAN lite) 1ch
(Notes and Caution are listed on the next page.)
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RL78/F13, F14 1. OVERVIEW
Table 1-4. RL78/F14 Functions List (2/2)
Series Name R5F10PP R5F10PM R5F10PL R5F10PG R5F10PB R5F10PA
Pin Count 100 pins 80 pins 64 pins 48 pins 32 pins 30 pins
A/D converter Vop 24ch 18ch/16ch 17ch/16ch 13ch 8ch 10ch
10-bit SAR EVop 7ch 7ch/4ch 3ch 5ch/2ch 2ch
Internal 2ch
D/A converter 8-bit ich
Comparator 1ch
ELC Link source: Link source: 26¢h/20ch Link source: 20ch
. ZGC_h . Link destination: 9ch/7ch Link destination: 7ch
Link destination:
9ch
PCLBUZ 1ch None
Self-programming Yes
On-chip debug | Trace Yes
| Hot plug-in Yes
Option byte Yes
Notes 1. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP5 and INTCMPO.
2. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP5 and INTCMPO, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and
INTRTC, INTP9 and INTTMO1H.
3. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP5 and INTCMPO, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and
INTRTC, INTP9 and INTTMO1H, INTP10 and INTTMO3H.
4. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP5 and INTCMPO, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and
INTRTC, INTP9 and INTTMO1H, INTP10 and INTTMO3H, INTP13 and INTCLM.
5. INTP11 and INTLINOWUP are counted as a single source because using them at the same time is not
possible.
6. Both sources in the following pairs are counted as a single source in this number: INTP11 and
INTLINOWUP, INTP12 and INTLIN1TWUP.
7. Do not use the XT1 and XT2 pin functions in grade-Y products.
Caution For details, see 1.5 Pin Configurations.
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RL78/F13, F14 1. OVERVIEW
1.3.2 RL78/F13 (CAN and LIN incorporated) Functions List
Table 1-5. RL78/F13 (CAN and LIN incorporated) Functions List
Series Name R5F10BM R5F10BL R5F10BG R5F10BB R5F10BA
| Pin Count 80 pins 64 pins 48 pins 32 pins 30 pins
Code flash 64 to 128KB 32 to 128KB
Data flash 4KB
RAM 4 to 8KB 2 to 8KB
Supply voltage range 27Vto55V
Maximum operation frequency 32 MHz (grade L), 24 MHz (grade K, grade Y)
System clock Main system Crystal/ceramic/ 1 to 20 MHz (operating at 2.7 V to 5.5 V)
clock oscillator | square wave
High-speed on- Normal high accuracy 32 MHz (typ.)
chip oscillator
Low-speed on- For low-speed operation 15 kHz (typ.)
chip oscillator
Subsystem clock oscillator 32.768 kHzNote 5 | None
PLL PLL multiplication factor: x3/x4/x6/x8
Clock for Low-speed on- For peripherals other 15 kHz (typ.)
peripherals chip oscillator than WDT
For WDT 15 kHz (typ.)
POR When power supply 1.56 V (typ.)
is rising
When power supply 1.55V (typ.)
is falling
LVD Voo voltage When power supply 2.81V (typ.) to 4.74 V (typ.) (in 6 steps)
detection is rising
When power supply 2.75V (typ.) to 4.64 V (typ.) (in 6 steps)
is falling
Safety functions | WWDT (window watchdog timer) Yes
lllegal instruction execution detection Yes
function
Flash memory CRC operation function Yes
RAM?1 bit error correction function Yes
RAM2 bit error detection function Yes
Invalid memory access detection function Yes
Frequency detection function Yes
Clock monitor function Yes
Stack pointer monitor function Yes
1/0 port output signal level detection function Yes
A/D test function Yes
1/0 ports Input/Output CMOS 68ch 52ch 38ch 25ch 23ch
Output CMOS 1ch None
Input Shared with oscillator pins 4chNote 5 2ch
Input only ich
Power supply For internal circuits Voo, Vss, REGC
pins For I/O ports EVbpo, EVsso None
For analog circuits (AD, DA, COMP) Vob, Vss (AVRrerp, AVRrerm: For AD)
Multiply/divide Multiply 16 bits x 16 bits (signed)
and multiply- 16 bits x 16 bits (unsigned)
accumulate Divide 32 bits + 32 bits (unsigned)
functions Multiply-accumulate 16 bits x 16 bits + 32 bits (signed)
16 bits x 16 bits + 32 bits (unsigned)
Arithmetic instructions Yes
(extended instruction set)
Vectored External 14ch Notes 3.4 13ch Nete2 9ch Nete!
interrupt Internal 40ch Note 3 40ch Nete2 40ch Nete ! 39ch Nete!
sources
Key return detection 8ch 6ch 8ch
DTC 37 sources 36 sources
Timer TAU 16 bits (8ch + 4ch)
RTC 1ch
Timer RJ 16 bits x 1
Timer RD 16 bits x 2
Serial I/F CSl/simplified 12C /JUART 4ch/4ch/2ch 3ch/3ch/2ch
[spI Yes
Multimaster 12C 1ch | None
LIN/UART module (RLIN3) 1ch
CAN .interface (RS-CAN lite) 1ch
AD converter | Voo 16ch [ 16ch [ 13ch 8ch [ 10ch
10-bit SAR EVop 4ch 3ch 2ch
Internal 2ch
D/A converter 8-bit None
Comparator None
ELC None
PCLBUZ ich None
Self-programming Yes
On-chip debug | Trace Yes
| Hot plug-in Yes
Option byte Yes
(Notes and Caution are listed on the next page.)
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RL78/F13, F14 1. OVERVIEW

Notes 1. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM.

2. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and INTRTC, INTP9 and
INTTMO1H.

3. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and INTRTC, INTP9 and
INTTMO1H, INTP10 and INTTMO3H.

4. INTP11 and INTLINOWUP are counted as a single source because using them at the same time is not
possible.

5. Do not use the XT1 and XT2 pin functions in grade-Y products.

Caution For details, see 1.5 Pin Configurations.
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RL78/F13, F14 1. OVERVIEW
1.3.3 RL78/F13 (LIN incorporated) Functions List
Table 1-6. RL78/F13 (LIN incorporated) Functions List (1/2)
Series Name R5F10AM R5F10AL R5F10AG R5F10AB R5F10AA R5F10A6
| Pin Count 80 pins 64 pins 48 pins 32 pins 30 pins 20 pins
Code flash 64 to 128KB 32 to 128KB 16 to 128KB 16 to 64KB
Data flash 4KB
RAM 4108KB_ | 2to8KB_ | 1to8KB_ | 1 to 4KB
Supply voltage range 27Vto55V
Maximum operation frequency 32 MHz (grade L), 24 MHz (grade K, grade Y)
System clock Main system Crystal/ceramic/ 1 to 20 MHz (operating at 2.7 V to 5.5 V)
clock oscillator | square wave
High-speed on- Normal high accuracy 32 MHz (typ.)
chip oscillator
Low-speed on- For low-speed operation 15 kHz (typ.)
chip oscillator
Subsystem clock oscillator 32.768 kHzNote & | None
PLL PLL multiplication factor: x3/x4/x6/x8
Clock for Low-speed on- For peripherals other 15 kHz (typ.)
peripherals chip oscillator than WDT
For WDT 15 kHz (typ.)
POR When power supply 1.56 V (typ.)
is rising
When power supply 1.55V (typ.)
is falling
LVD Voo voltage When power supply 2.81V (typ.) to 4.74 V (typ.) (in 6 steps)
detection is rising
When power supply 2.75V (typ.) to 4.64 V (typ.) (in 6 steps)
is falling
Safety functions | WWDT (window watchdog timer) Yes
lllegal instruction execution detection Yes
function
Flash memory CRC operation function Yes
RAM?1 bit error correction function Yes
RAM2 bit error detection function Yes
Invalid memory access detection function Yes
Frequency detection function Yes
Clock monitor function Yes
Stack pointer monitor function Yes
1/0 port output signal level detection function Yes
A/D test function Yes
1/0 ports Input/Output CMOS 68ch | 52ch 38ch 25ch 23ch 13ch
Output CMOS 1ch None
Input Shared with oscillator pins 4chNote 2ch
Input only ich
Power supply For internal circuits Voo, Vss, REGC
pins For I/O ports EVbbo, EVsso None
For analog circuits (AD, DA, COMP) Vob, Vss (AVRrerp, AVRrerm: For AD)
Multiply/divide Multiply 16 bits x 16 bits (signed)
and multiply- 16 bits x 16 bits (unsigned)
accumulate Divide 32 bits + 32 bits (unsigned)
functions Multiply-accumulate 16 bits x 16 bits + 32 bits (signed)
16 bits x 16 bits + 32 bits (unsigned)
Arithmetic instructions Yes
(extended instruction set)
Vectored External Products with at least 13ch Note 4.5 12ch Note 3 —
interrupt 96 Kbytes of code flash
sources memory
Products with up to 64 13ch Note 4.5 10ch Note 2 8ch Note 2 7ch Note 2
Kbytes of code flash
memory
Internal Products with at least 35¢ch Note 4 35¢h Note 3 —
96 Kbytes of code flash
memory
Products with up to 64 35ch Note 4 26¢h Note 2
Kbytes of code flash
memory
Key return detection 8ch 6ch 8ch 2ch
DTC Products with at least 96 Kbytes of code 36 sources —
flash memory
Products with up to 64 Kbytes of code flash 36 sources 30 sources 29 sources 28 sources
memory
(Notes and Caution are listed on the next page.)
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RL78/F13, F14 1. OVERVIEW
Table 1-6. RL78/F13 (LIN incorporated) Functions List (2/2)
Series Name R5F10AM R5F10AL R5F10AG R5F10AB R5F10AA R5F10A6
| Pin Count 80 pins 64 pins 48 pins 32 pins 30 pins 20 pins
TAU Products with at least 96 Kbytes of code 16 bits (8ch + 4ch) —
flash memory
Products with up to 64 Kbytes of code flash 16 bits 16 bits (8ch)
memory (8ch + 4ch)
Timer RTC 1ch
Timer RJ 16 bits x 1 Nete !
Timer RD 16 bits x 2
Serial I/F CSl/simplified Products with at least 4ch/4ch/2ch —
I2C /JUART 96 Kbytes of code flash
memory
Products with up to 64 4ch/4ch/2ch 2ch/2ch/1ch
Kbytes of code flash
memory
SPI Yes
Multimaster I2C | Products with at least 1ch —
96 Kbytes of code flash
memory
Products with up to 64 1ch None
Kbytes of code flash
memory
LIN/UART module (RLIN3) 1ch
CAN interface (RS-CAN lite) None
A/D converter Vop Products with at least 16¢ch 16¢ch 13ch —
10-bit SAR 96 Kbytes of code flash
memory
Products with up to 64 16¢ch 12ch 12ch 8ch 10ch 4ch
Kbytes of code flash
memory
EVop Products with at least 4ch 3ch 2ch —
96 Kbytes of code flash
memory
Products with up to 64 4ch None
Kbytes of code flash
memory
Internal 2ch
D/A converter 8-bit None
Comparator None
ELC None
PCLBUZ 1ch None
Self-programming Yes
On-chip debug | Trace Yes
| Hot plug-in Yes
Option byte Yes
Notes 1. The 20-pin products do not have TRJIO0 and TRJOO pins.
2. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM.
3. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and INTRTC, INTP9 and
INTTMO1H.
4. The following pairs of internal and external sources are each counted as a single source in this number:
INTP4 and INTSPM, INTP6 and INTTM11H, INTP7 and INTTM13H, INTP8 and INTRTC, INTP9 and
INTTMO1H, INTP10 and INTTMO3H.
5. INTP11 and INTLINOWUP are counted as a single source because using them at the same time is not
possible.
6. Do not use the XT1 and XT2 pin functions in grade-Y products.
Caution For details, see 1.5 Pin Configurations.
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RL78/F13, F14

1. OVERVIEW

1.4 Block Diagram

1.4.1 RL78/F14: Block Diagram of R5F10PPn (n = E, F, G, H, J) 100-pin Products

Figure 1-1. Block Diagram
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RTC1HZ

ANIO to ANI30

AViese
AVeery

ANOO

VCOUTOo
IVCMPOO
IVCMPO1
IVCMP02
IVCMPO03
IVREFO

SCLAO
SDAAO

SNZOUTO to SNZOUT7
STOPST

RO1DS0460EJ0230
Aug 31, 2025

Rev.2.30
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RL78/F13, F14 1. OVERVIEW

1.4.2 RL78/F14: Block Diagram of R5F10PMn (n = G, H, J) 80-pin Products

Figure 1-2. Block Diagram

00 TAUO (8chy <:> PORTO <E> POO to P02
1008 ]
TI0] ——
=
PORT1 8 > Piotop17
1% (=
TO02 *—]
TI03 ———
TO03 «—] <:>
TI04 ——
ey m—
B =
TO05
TOOLO TXD RXD C> PORT3 <E> P30to P34
TIog ———
]
TI07 ——
TO07 4_ <:> PORT4 P40 to P47
CODE FLASH
TAUT (8h) DATA FLASH oco “
<:> 8 > Psotops7
b O — PORTS o
58—
1 ——g
B <
T2 —| BCD <:> PORT6 P60 to P67
13—
P -
TO13 <+—] <:> PORT? P701t0 P77
1 —
TO14 €—7
18—
TO15 <—] <:> PORTS P80 to P87
g ——
B
B = |
TO17 4—:“ C> PORT9 P90 to P97
RL78
TRD (2ch) CPU CORE
TRDIOAO/TRDCLKO 4 »> —
TRDIOBO < > Multiplier,
TRDIOCO > cho Divider and
TRDIODO > Multiply-
Accumulator
TRDIOAT »>
TRDIOB1 < »>
TRDIOCT < »> cht
TRDIOD1 > <:> RAM <E>P120,P12510P126
K PORT12
TRIOO K4 ] P12110P124
TR
TRJIOO ¢—) C> L P30
PORT13
le— P37
—>
- <:> C> PORT14 P140
Y
SAUO (2ch) —
RXD0 |¢— RESET
BB — UARTO = RESOUT
Sk # > C> PCL/BUZ — PcLBUZO
S000 csioo <:> o000 o
SSI00 > (for WDT)
SCKO1T > KEY RETURN
sio1 N <:> <::> Beh) 8| KROtoKR?
S001
5SI01 > Sub 0SC
External INT
85588 +—— 1ico0 Clock Generator <:> (140h) CE INTPO to INTP13
N XT1 XT2/EXCLKS
SCLOT  4—ip
SDA0T  +— lico1 Reset Generator X1 X2/EXCLK
<:> RTC —» RTCIHZ
SAU1 (2ch) Main OSC
RXD1 —— ANIO to ANI17,
TXD1 —] UART1 10-bit ADC <::|25 ANI24 to ANI30
- AV
SCKT0 < » (25¢h) ——
SI10 1S TP,
SO10 7
SST0 > -
> 8-bit DAC
“ (1ch) ANOO
SCRTT B | PLL
L
S > T
1 —» VCOUTO
SR - m— lic10 [—— vcMPoo
C> Comparator0  [—— IVCMPO1
SCL11  €— o1 ! (1ch) le— vCmPo2
SDA11  €—i POR/ ||Low-speed High-speed [¢—— IVCMPO03
LVD oco oco [4—— IVREFO
Voltage
CRXDO —» CAN REGULATOR “ 1ICA0 SCLAO
CTXDO (1ch) | (1ch) SDAAOD
LRXDO LINO
REGC
1ch
LTXDO (1ch) “ STANDBY “ SNZOUTO to SNZOUT7
% stopsT
CRC
LRXD1 ——| LIN1
LTXD1 (1ch)
Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
R01DS0460EJ0230 Rev.2.30 Page 10 of 229
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RL78/F13, F14

1. OVERVIEW

1.4.3 RL78/F14: Block Diagram of R5F10PLn (n = G, H, J) 64-pin Products

Figure 1-3. Block Diagram

TI00
TO00

TI01
TOO1
TI02
TO02
TI03
TO03

TI04
TO04

TI05
TO05

TI06
TO06

TI07
TO07

3=

3= 3= o= o o= od

=
IV oo oo AR WX NN Ss 0o

-
[e)

TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO
TRDIODO

TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

CRXDO
CTXDO

LRXDO
LTXDO

LRXD1
LTXD1

Cautions 1.

TAUO (8ch)

—
—
— Oy me
— -
—
— To0L ToOL
TOOLO TXD RXD
—
—
CODE FLASH
AT (e DATA FLASH och -y
p—
i ¢
] BCD
—
=
= o]
—
—
]
RL78
TRD (2oh) CPU CORE
< >
« > Multiplier,
< > cho Divider and
< 4 Multiply-
o Accumulator
P 4 cht
— -
—
TRJ <:>
WWDT <::>
A
SAUO (2ch) —
l¢— RESET
«— UARTO —» RESOUT
1
— P> csi00 C> Low-speed
> 0OCO (for WDT)
> cslot : :
b — licoo Clock Generator ? f
+ XT1 XT2/EXCLKS
—
$ 11CO1 Reset Generator X1 X2/EXCLK
SAU1 (2ch) Main OSC
—] UART1
s
- csio
N
< > <:> e PLL
csi11

A

lic1o

nc11

'."

— CAN
(1ch)
LINO
(1ch)
— LIN1
(1ch)

g G

g

|1

POR/

Low-speed
LVD oco

High-speed
oco
Voltage
REGULATOR
REGC

Do not use the XT1 and XT2 pin functions in grade-Y products.

<:> PORTO le—» P00
<:> PORT1 P10to P17
C> PORT3 <E> P30 to P34
<:> PORT4 <z> P40 to P43
<:> PORT5 <z> P50 to P53
<:> PORT6 <Z> P60 to P63
C> PORT? P70 o P77
<:> PORTS P80 to P87
<:> PORT9 <Z> P90 to P96
<Z>P1zo, P125
<:> PORT12
K2 ] pi21toP12s
> P130
PORT13
le— Pp137
C> PORT14 le—> P10
<::> PCL/BUZ — PcLBUZO
KEY RETURN
<:> @oh) (8 ] KRotokR?
External INT
<:> 1aeh) (73 ] INTPO to INTP12
<:> RTC —» RTC1HZ
5] ANIO to ANITS,
10-bit ADC ANI24 to ANI26
(20ch) AVeer
— AV
(>
—» VCOUTO
[&—— IVCMP00
<:> Comparator 0 [4—— VCMPO1
(1ch) [¢—— IVCMP02
le—— IvCMPO3
[— IVREFO
“ IICAD SCLAQ
(1ch) SDAAO
“ STANDBY “ SNZOUTO to SNZOUT7
STOPST

R01DS0460EJ0230 Rev.2.30

Aug 31, 2025
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RL78/F13, F14 1. OVERVIEW

1.4.4 RL78/F14: Block Diagram of R5F10PGn (n = G, H, J) 48-pin Products

Figure 1-4. Block Diagram

TAUO (8ch) C> PORTO — P00
= S ETTI
TI01 ——
=
PORT1 8 > Prowpr
Hi— o I
TO02 <—]
TI03 ——
08— -
TI04 —
=
TO05 *—] 1000 X <:> PORT3 <E> P30 to P34
TI06 ———
8 —
TI07 ——
TO07 «—] (:> PORT4 <Z>P4o. P41
CODE FLASH
ocb
TAUT (8eh) DATA FLASH -
T ——
R
T ——f
=
TO12 +—]
e -
TO13 —i <:> PORT? <Z> P70 to P73
T4 —of
i
1
TO15 i <:> PORT8 P8O to P87
Titg —p
T —
B o ]
TO17 4—:“ C> PORT9 <z> P90 to P92
RL78
TRD (20h) CPU CORE
TRDIOAO/TRDCLKO < »> —
TRDIOBO < Multiplier,
TRDIOCO < > cho Divider and
TRDIODO > Multiply-
Accumulator
TRDIOAT »>
TRDIOB1 »> ”
TRDIOC1 < e
TRDIOD1 >
<:> RAM <Z>P120, P125
C> PORT12
7
TRJOO —— C:l P121to P124
TRIIOO +—> TR <:> —» P130
<:> PORT13
le— P137
>
wwoT <:> <:> PORT14 P140
Y
SAUO (2ch) ___
~x00 ——| le— RESET
TXDO 4—] UARTO I+ RESOUT
SCKO0 + b
Sioo < I Low-speed C> PCLIBUZ — PcLBUZO
5% S C> 0CO (for WDT)
SCKOT » <:> KEY RETURN 5] KRo to KR
SI01 s (8ch)
S001
SSI07 >
SCLOQ 4—T] f f External INT 70 ] INTPO to INTP9
SDA0 4—l licoo Clock Generator (10ch) ©
+ XT1 XT2/EXCLKS
e - m— licot Reset Generator X1 X2/EXCLK
C> RTC > RTC1HZ
SAU1 (2ch) Main OSC
RXD1 — ART1 ANIO to ANI12,
TXD1 <—:_ <:> 10-bit ADC 18 | ANi24 to ANI2B
AVier
SCKT0 < (18ch) -
S0 »  csio
s = Tty
> 8-bit DAC
pryet ANOO
SCKTT  +— > - | PLL
o1 csitt
SSITT > f
1 I—» VCOuTo
Sk 1c10 le—— vecmPoo
Comparator 0 [—— IVCMPO1
SCL11  4—i o ! ® (1ch) le—— vCmPO2
SDA11  4—1 POR/ ||Low-speed| | High-Speed le— IvCMPO3
LVD 0co oco [&—— IVREFO
Voltage
CRXDO —p CAN REGULATOR “ IICA0 SCLAO
CTXDO (1ch) | (1ch) SDAAO
LRXDO LINO REGC
LTXDO (1ch) - STANDBY SNZOUTO to SNZOUT?
STOPST
CRC
LRXD1 ——b] LIN1 <:>
LTXD1 4—| (1ch)
Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
R01DS0460EJ0230 Rev.2.30 Page 12 of 229
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RL78/F13, F14

1. OVERVIEW

1.4.5 RL78/F14: Block Diagram of R5F10PMn (n = E, F) 80-pin Products

Figure 1-5. Block Diagram

TI00
TO00
Tio1
TOO1
TI02
TO02
TIO3
TO03
TI04
TO04

TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO
TRDIODO

TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

TAW (8ch)

—p[ v ]
— h01
] ELC
| | [
— T
— cho4
T -
TOOLO TXD RXD
—p o ]
— cho7
CODE FLASH
TAU! (4ch) DATA FLASH “ -
—
]
— e ]
. 13 <:>
RL78
TRD (h) CPU CORE
< .
< > Mutiplier,
< > cho Divider and
<« » Mutiply-
o Accumulator
3
= =
—
=IEN=
wer K
Y
SAUO (2ch)
Je— RESET
— UARTO I RESOUT
> csioo C> Low-speed
< 0CO (for WDT)
<1 cso : :
> Sub 0SC
= o ] ok Gmeratr
* XT1 XT2EXCLKS|
«—]
SAU1 (20h) Main 0SC
= ]
— cLM
> csito
—b —4t v
D K | PLL
M csint
— |
- Iic1o
b e '
<— POR/ || Low-speed High-speed
LD 0co 0Cco
Voltage
CAN
REGULATOR
(1ch)
LINO
— e REGC

CRC

PORTO

PORT3

PORT4

PORT5

PORT6

PORT7

PORT8

googuuygyg U1

PORT9

PORT 12

PORT 13

PORT 14

PCL/BUZ

KEY RETURN
(8ch)

External INT
(12ch)

RTC

10-bit ADC
(20ch)

8-bit DAC
(1ch)

Comparator 0
(1ch)

i

0 8 S0 8guid 44U

i

1ICA0
1
STANDBY 9

U

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

<§> P00 to P02
P10 toP17

@ P30 toP34
P40 to P47
P50 to P57

P60 to P67
8 > ProtopPT

P120,P125, P126
P121to P124

P130
P137

P140

PCLBUZ0

KRO toKR7

INTPO to INTP11

RTC1HZ

ANIO to ANI15,
ANI24 to ANI27
AV
AVeen

ANOO

VCOoUTO
IVCMPOO
IVCMPO1
IVCMP02
IVCMPO3
IVREFO

SCLAO
SDAAD

SNZOUTO0 to SNZOUT7
STOPST

R01DS0460EJ0230 Rev.2.30

Aug 31, 2025
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RL78/F13, F14

1. OVERVIEW

1.4.6 RL78/F14: Block Diagram of R5F10PLn (n = E, F) 64-pin Products

Figure 1-6. Block Diagram

TRDIOAO/TRDCLKO
TRDIO

TRDIOCO
TRDIODO
TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

TALD (8ch)
—p ew ]
— ch01
— (e
— -
- ch04
r— hos TOOL TOOL
TOOLO TXD RXD
e ]
] ch07
CODE FLASH
TAU (4ch) DATA FLASH “ )
—
RN
— e ] = K
—1 ch13
RL78
TRD (2ch) CPU CORE
< > Multiplier,
< > cho Divider and
<« P Mutiply-
o Accumulator
B o
b " <:> RAM
«—
—) RY C> @
WwoT <:>
A
SAUO (2ch) N
|¢— RESET
e ] < e
< »
< CSI00 C> Low-speed
> OCO (for WDT)
> csion : :
— > Sub OSC
<+ licoo Clock Generator
+ XT1 XT2EXCLKS|
«—
«— lcot Reset Generabr X1 X2IEXCLK
SAU1 (2ch) Main 0SC
e
»  csio T
< > <:> | PLL
< > csi
— Ic10 @ @ @
pi e "
<+ POR' || Low-speed High-speed
LVD oco oco
Voltage
—> CAN REGULATOR
(1ch)
LINO
(1ch) REGC
CRC

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

o]

<:> PORTO le—> P00
(::> PORT1 P10 toP17
(::> PORT3 <E> P30 toP34
(::> PORT4 <:Z> P40 to P43
(::> PORT5 <:Z> P50 to P53
(::> PORT6 <:Z> P60 to P63
(::> PORT7 P70 toP77
<::> PORTS P8O to P87
<::> PORT9 <Z> PO toP%
<Z>P120,P125
<::> PORT 12
K2 ] pi21topi24
L P20
PORT13
le— P17
(::> PORT 14 > P140
(::> PCL/BUZ — PcLBUZO
KEY RETURN
(::> el 8 ] RotokRr?
External INT
<::> i (2] INTPO toINTP11
(::> RTC —» RTCHZ
T3] ANIO o ANITS,
10-bit ADC ANI24 to ANI26
(19ch) Alme
8-bit DAC
o I
—» VCOUTO
le— nCMPOO
< > Comparator 0 [+— IVCMPO1
(1ch) [— IVCMP02
le— vCMPo3
[¢—— IVREFO
=T
fch SDAAD

STOPST

R01DS0460EJ0230 Rev.2.30

Aug 31, 2025

RENESAS

Page 14 of 229
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RL78/F13, F14 1. OVERVIEW

1.4.7 RL78/F14: Block Diagram of R5F10PGn (n = D, E, F) 48-pin Products

Figure 1-7. Block Diagram

TAUO (8ch)
PORTO le—» P00
o0
T000
)
TO01
PORT1 P10 to P17
1 = Lo fee
TO02
o —
TO03 C>
ot T
TO04
=
roos 0010 o T <:> PORT3 @Psotopszz
h
= e
P
TO07 d <:> PORT4 <z>P40, P41
CODE FLASH
oco
TAUT (ac) DATA FLASH -
s ST
= )
T1(')|1 ; 8cD <:> PORT6 <Z> P60 to P63
e —
e
To13 +— <:> PORT? <Z>P70toP73
<:> PORTS P80 to P87
<:> PORT9 <z> P90 to P92
TRD (2ch) RL78
TRDIOAO/TRDCLKO ¢ > CPU CORE
TRDIOBO < > eho
TRDIOCO > Multiplier,
TRDIODO > <:> Divider and
TRDIOAT < »> Multiply-
TRDIOBT < - "
TRDIOC1 < < e
TRDIODT > C:) RAM @mzo,mzs
<:> PORT12
' 4 | P121toP124
TRJIOO +—— R
TRUIOO 4—> —» P130
<:> PORT13
le— P137
<:> PORT14 le—> P140
WwDT
A
SAUO (2ch)
[¢— RESET
RXDO ——
TXDO —] UARTO I+ RESOUT
< N
SCKoo < < <:> PCL/BUZ — PcLBUZO
S000 # Csioo <:> Low-speed
$S100 > 0CO (for WDT)
SCKOT > C> KEY RETURN 71 KROto KRT
SI01 P> csiot (8ch)
S001
Ssiot > Sub 0SC
SCL00 External INT
SDACD +—] 11C00 Clock Generator <:> (10ch) 10| INTPO 10 INTPS
XT1 XT2/EXCLKS
SoLor 1Ico1 Reset Generator X1 X2EXCLK
<:> RTC — RTC1HZ
RXD1 — e Main 0S¢ ANIO to ANIM2
UART1 0 ANI12,
D1 <— 10-bit ADC <‘,:|15 ANI24 to ANI25
SCKT0 < »> <:> (15ch) AVier
S0 > —— AV
SO0 - csito 7
8-bit DAC
SCsKln h <4 C> i PLL “ (1ch) ANOO
> csint
SO11
o - @ @ @
SCL10  +—i | —
SoATo s 010 — Vompoo
SCL11  a—i o <:> Comparator 0 [¢—— VCMPO1
SDAT1  4—1f POR/ ||Low-speed|| High-speed (1ch) » IVEMP02
LvD 0co oco E——
CRXDO CAN Voltage ICAD
REGULATOR SCLAO
CTXDO (1ch) “ (1ch) SDAAOD
LRXDO LINO RE|GC
LTXDO (1ch) “ STANDBY “ SNZOUTO to SNZOUT7
STOPST
CRC
Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
R01DS0460EJ0230 Rev.2.30 Page 15 of 229
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RL78/F13, F14

1. OVERVIEW

1.4.8 RL78/F14: Block Diagram of R5F10PBn (n = D, E) 32-pin Products

Figure 1-8. Block Diagram

TRDIOAO/TRDCLKO
TRDIOK

TRDIOCO
TRDIODO

TRDIOC1
TRDIOD1

TRJOO
TRJIOO

CRXDO
CTXDO

LRXDO
LTXDO

TAW (8ch)
—p aw ]
— ch01
— ch02 <:> ELC
<— <:>
e ]
— ch05 TOOL TOOL
<
TOOLO TXD RXD
P e ]
—] ch07
CODE FLASH
ocb
TAUI (4ch) DATA FLASH “
P ]
] = - |—|<:>
— BCD
—] ch12
. ch13
RL78
TRD (2ch) CPU CORE
< > Mutiplier,
< > ch0 Divider and
< » Mutiply-
o Accumulator
< >
< > ch1
=t =
—]
«—) TRJ C>
WWOT <:::>
A
SAUO (2ch)
] J¢— RESET
—] UARTO
> csi00 (:::) Low-speed
il N OCO (for WDT)
<« s : :
D —
—
<
—

licoo

ncot

" |

SAU1 (2ch)
UART1

| '

CsI10

i 11

lic1o

CAN
(1ch)

LIN0
(1ch)

Clock Generator

+
Reset Generabr

X1

X2/EXCLK

Main OSC

[

g0 g

POR/
LVD

Low-speed
0oco

High-speed

oco

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

Voltage
REGULATOR

PORT1

PORT3

PORT4

PORT6

PORT8

g 4o g4 U

PORT 12

]

l—

PORT 13

g 4

KEY RETURN
(6ch)

External INT
(6¢ch)

RTC

10-bit ADC
(10ch)

IEREEE)

8-bit DAC
(1ch)

Comparator 0
(1ch)

i

¢ 8 040 UY U

1ICA0
1ch)
e T

§

P10 toP17

<z> P30, P33 P34
<z> P40, P41

<Z> P60 to P63

@ P80 to P&

<Z>P120.P125

P121,P122

P137

KRO to KRS

INTPO to INTPS

RTC1HZ

ANIO to ANI7,
ANI24, ANI25
AVeer
AVeen

ANOO

VCOUTO
IVCMPOO
IVCMPO1
IVCMP02
IVCMPO3
IVREFO

SCLAO
SDAAD

SNZOUTO to SNZOUT3
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RL78/F13, F14

1. OVERVIEW

1.4.9 RL78/F14: Block Diagram of R5F10PAnN (n = D, E) 30-pin Products

Figure 1-9. Block Diagram

TRDIOAO/TRDCLKO
TRDIOI

TRDIOCO
TRDIODO

TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

38
&9

SCK10
Si10
SO10

3

L1
SDA1

CRXDO
CTXDO

LRXDO
LTXDO

TAWD (8ch)
—
— ch01
— Sy BT
— -
P e ]
prm— ch0s TOOL TOOL
TOOLO TXD RXD
—p o]
—] ch07
CODE FLASH
TAU! (4ch) DATA FLASH “ ~
—
— -
— w K
— ch13
< 4
RL78
TRD (2ch) CPU CORE
< >
< > Mutiplier,
< > cho Divider and
- » Muitiply-
o Accumulator
B o
> > C> RAM
«—
==
WwDT <:>
A
SAUO (2ch)
R |¢— RESET
— e ]
1
> CSI00 <:> Low-speed
< > OCO (for WDT)
<12 csior : :
—1»
< licoo Clock Generator
+
<]
ncot Reset Generator X1 X2/EXCLK
SAU1 (2ch) Man0SC
pu— UARTA
> csi10
< t v
< c1o [ PLL
POR ||Low-speed High-speed
LVD oco oco
Voltage
—> CAN REGULATOR
(1ch)
<L1IdN10) REGC
CRC

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

C> PORT1 P10 toP17
C> PORT3 @ P30, P33 P34
C> PORT4 <Z> P40, P41
<:'> PORTS PBO to P87
<Z>P120,P125
C> PORT 12
2] 121,122
<:'> PORT 13 le— P137
KEY RETLRN
C> ) 3 ] kRotokrr
External INT
C> o) K6 ] INTPO toINTPS
C> RTC — RTC1HZ
7 ANIO toANI9,
10-bit ADC ANI24, ANI25
(12¢h) AVier
— AVien
8-bit DAC
- (1ch) ANGO
— \COUTO
le—— VCMPOO
C> Compador0  |[&—— [VCMPO1
(1ch) [—— IVCMP02
l&— IVCMPO3
[¢— IVREFO

U

B

R01DS0460EJ0230 Rev.2.30

Aug 31, 2025
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RL78/F13, F14

1. OVERVIEW

1.4.10 RL78/F13: Block Diagram of R5F10BMn (n = E, F, G) (CAN and LIN incorporated) 80-pin Products

Figure 1-10. Block Diagram

TRDIOAO/TRDCLKO
TRDIO

TRDIOCO
TRDIODO
TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

TAW (8ch)
ch00

IH
2

3
5

3
8

ch04

0!

S||s
s||a

AL

g
3

TAUI (4ch)
ch10

N

ch13

IRININ|

TRD (2ch)

ch0

ch1

AAAL AAAA
YYYY YYYY

TRJ

CODE FLASH
DATA FLASH

TOOL TOOL
TOOLO TXD RXD

= K
BCD |( )

RL78
CPU CORE

Muitiplier,
Divider and
Muitiply-
Accumulator

RAM

4

SAUO (2ch)
UARTO

N
|

Csl00

Yv

Csio1

pra—
«—

pram—
—

licoo

"'

licot

SAU1 (2ch)
UART1

TI

csi10

yYivy

cslI11

AAR A 4

lic1o

lc11

i

CAN
(1ch)

LINO
(1ch)

WwDT

-

Clock Generator
+

Reset Generabr

|¢— RESET
—» RESOUT

=

Low-speed
OCO (for WDT)

XT1 XT2EXCLKS
X1 X2/EXCLK

Main OSC
?

PLL

A4

[}

g U

I

POR/
LVD

Low-speed
oco

High-speed
0oco

Voltage
REGULATOR

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

N

C> PORTO <§> P00 to P02
C> PORT1 P10 toP17
C> PORT3 @ P30 toP3
<:> PORT4 P40 toP47
<:> PORT5 P50 to P57
<:> PORT6 K8 > pootoper
C> PORT7 8 > Frowpr
C> PORTS 8 > PeotopE
C> PORT9 8 > PootopPar
<§>P120,P125!0P126
<:> PORT 12
K= ] Pi21toPi24
> P130
PORT13
le— P137
K PORT 14 le—> p1a0
<:> PCL/BUZ —» PcLBUZO
KEY RETURN
C> P (8 ] xRotokrr
External INT
<:> Pt (2] INTPO toINTP1
<:> RTC —» RTCHZ
5] ANIO to ANIS,
10-bit ADC ANI24 to ANI27
(20ch) Al
o I =
1ch SDAAD

SNZOUTO to SNZOUT7
STOPST

Ig
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RL78/F13, F14 1. OVERVIEW

1.4.11 RL78/F13: Block Diagram of R5F10BLn (n =C, D, E, F, G) (CAN and LIN incorporated) 64-pin Products

Figure 1-11. Block Diagram

TAUO (8ch) ] ]
PORTO le—>» P00

o
TO00 ]
ot —

—
Too1 <:> PORT1 P10 to P17
0
TO02
TI03 ———
e — -
ot
Toos ] i
Tos T—
TO05 TOOL TOOL <:> PORT3 <E>P30 to P34
o8 TOOLO TXD RXD
]
001 —1
007 ° <:> PORT4 <Z> P40 to P43

CODE FLASH
ocb
TAUT (4 DATA FLASH -

10 — <:> PORT5 <Z>P50(o P53

Tot0 :

T ———

] )

o BCD <:> PORT6 <Z>P60 to P63

B —

"

TO13 <:> PORT? P70 to P77
<:> PORTS P80 to P87
<:> PORTY <z> P90 to P96

TRD (2ch) RL78
TRDIOAO/TRDCLKO ¢ > CPU CORE
TRDIOBO > eho
TRDIOCO > Multiplier,
TRDIODO »> <:> Divider and
TRDIOA1 < > Multiply-
TRDIOB1 > Accumulator
TRDIOCT <« > ch
TRDIOD1 <—— <:::> RAM @szo, P25
<:> PORT12
(7] Pr21toPr2a
TRIOO +—— -
TRIIOO 4—| —» P130
PORT13
le— P137
K> PORT14 [e—> P140
WWDT
Y
SAUO (2ch)
RXDO ——| le— RESET
TXDO — UARTO —» RESOUT
SCK% = > <:> PCL/BUZ — PcLBUZO
soo csl00 <:> Low-speed
35100 — > 0CO (for WDT)
sSckor < > C> KEY RETURN 8 | KROtoKR7
SI01 csio (8ch)
S001
Ssi0T > Sub OSC
External INT
SCLOQ «—p <:|
SDA00 <— icoo Clock Generator <:> (12ch) 12_| INTPOto INTP11
SCLOt 4— * XT1 XT2/EXCLKS
SDAO1  4——1 lico1 Reset Generator X1 X2/EXCLK
<:> RTC — RTC1HZ
SAU1 (2ch) Main OSC
X0l —1 UART1 (:E ANIO to ANI15, ANI24 to ANI26
- 10-bit ADC
SCKT0 < > (19ch) AVaer
> — AViw
SI10
SO10 csio
SSI10 > f
SCKTT < »> K
> | PLL

ol o > csint

SSI1 > T

SCL10  4—T Ic10 1

SDA10  4—1
SCL11 4—T oy
SDA11  <—] POR/ ||Low-speed|| High-speed
LVD 0co oco
Voltage
CRXDO CAN REGULATOR ICAO SCLAO
CTXDO (1ch) (1ch) SDAAO
LRXDO LINo | SNZOUTO to SNZOUT?
LTXDO (tch) REGC - STANDBY o
STOPST
CRC
Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 1. OVERVIEW

1.4.12 RL78/F13: Block Diagram of R5F10BGn (n = C, D, E, F, G) (CAN and LIN incorporated) 48-pin Products

Figure 1-12. Block Diagram

TAUO (8ch) ] ]
PORTO le—> P00
oo
TO00
™ - -
TOO01
PORT1 8 >P10tpi7
i — ° "
T002
TI03 ——
i pa= o
To: —
TO04
s T
ngg TOOLO TXD RXD <:> PORTS <E>P3°‘° P34
o
P
TO07 ° <:> PORT4 <Z>F‘40, P41
CODE FLASH
ocb
TAUT (ach) DATA FLASH -
e e _om ]
T ——
To11 4— <:>
o BCD <:> PORT6 <Z>F'60 to P63
e
o >
TO13 <:> PORT? <E>P70 to P73
<:> PORT8 P80 to P87
<:> PORTS <z> P90 to P2
TRD (2ch) RL78
TRDIOAO/TRDCLKO ¢ > CPU CORE
TRDIOBO < > cho
TRDIOCO > Multiplier,
TRDIODO > <:> Divider and
TRDIOAT < »> Multiply-
TRDIOB1 < > 1 Al
TRDIOCT < > o
TRDIOD1 < > <:2 > P120, P125
<:> PORT12
(7 | P121toP124
TRIOD +—i Ry
TRJIOO 4—» —» P130
<:> PORT13
le— P137
<:> PORT14 le—> P40
wwoT
A
SAUO (2ch)
RXD) —— |— RESET
TXDO «—] UARTO = ResouT
SCK00 — 13 <:> PCL/BUZ —> PCLBUZO
S000 < csioo C> Low-speed
SSI00 > 0CO (for WDT)
SCKOT < > <:> KEY RETURN 8 | KROto KR7
SI01 csiot (8ch)
S001
SSI01 > Sub OSC
External INT
SCLO0 4— <:|
SDA00 <— IC00 Clock Generator <:> (10ch) 10 [ INTPOto INTP9
+ XT1 XT2/EXCLKS
Hvia— Iico Reset Generator X1 X2EXCLK
<:> RTC — RTC1HZ
SAUT (2ch) Vi OSC
RXD1 — UART1 5] ANIO to ANI12,
TXD1 <—:- <:> 10-bit ADC ANI24, ANI25
SCK10 < > (15ch) 2&,,,
SI10 > —— AVen
SO10 csino ¥
SCKTT < > C>
< > | PLL
son > csi
SSI11 > T
SCL10  4—T Ic10 |
SDA10  €—]
SCL11 4— o
SDA11  e4— POR/ || Low-speed|| High-speed
LVD oco oco
CAN Voltage
CRXDO REGULATOR “ 1ICAO SCLAQ
CTXDO (1ch) (1ch) SDAAO
LRXDO LINO RE|GC
LTXDO 1ch
(1ch) “ STANDBY SNZOUTO to SNZOUT7
STOPST
CRC
Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 1. OVERVIEW

1.4.13 RL78/F13: Block Diagram of R5F10BBn (n =C, D, E, F, G) (CAN and LIN incorporated) 32-pin Products

Figure 1-13. Block Diagram

TAW (8ch)

E e

7000 *—]

TI01 ——

TO01 <—] cnot

02 PORTA P10 toP17
T002 *+—] cno2

TI03 ——

TO03 <—] <::>

TI04 ———

S

TI05 ———

7003 *—] n05 ToOL TooL

porrs KT > e, paa e
PORT4 <Z> P40, P41

TOOLO TXD RXD

o]
(==}
&3

CODE FLASH
TAUT (o) DATA FLASH oco -
10 ——
B8 =—
Bl < oh11 C>
R — 0 BCD |( \ PORT6 <z> P60 to PE3
TH3 ——
TO13 *—f o3

1
T U0 00 O

PORT8 <E> P80 to P85

RL78
TRD (2ch) CPU CORE
TR A om0 < > Mutpler,
TRDIOCO > cno Divider and
TRDIODO < »> Mutiply-
Accumulator
TRDIOA! < »>
TRDIOB! < < o
TRDIOC1 »>
frotonT < _ <:> RAM <Z>P120.P125
K_D PORT 12
TRJOO +— K2 ] p121,p122
TRJIOO 4—>] TRJ <:>
<:> PORT13 le— P137
wWwDT <:>
A
SAUO (2ch)
— J¢— RESET
RXDY e UARTO
scg*gg < >
ol €SI00 C> Low-speed
SO0
SS100 > OCO (for WDT)
o1 = > <:> KEYRETURN 6 | KROtoKR5
01 > csiot (6ch)
S001
ssiof >
External INT
85530 1 1Ico Clock Generator C> 6on) CE INTPO to INTPS
+
358}\811 — licot Reset Generalor X1 X2/EXCLK
<:> RTC — RTC1HZ
SAU1 (2ch) ManOSC
RXD1 —_ ANIO to ANI7,
ot il C> 10-bit ADC @ ANI24, ANI25
SCK10 < > (10ch) ﬁgm
a0 > csio — AVen
so10 < } v
SCL10 <4— IIc10 K_ | PLL
SDAT0  <—
POR/ || Low-speed High-speed
LVD oco oco
Voltage
CRXDO —| CAN REGULATOR

U

1ICAO SCLAO
1ch SDAAD
1ch
LTXDO (1ch) SNZOUTO to SNZOUT3

CTXDO (1ch)

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14

1. OVERVIEW

1.4.14 RL78/F13: Block Diagram of R5F10BAn (n =C, D, E, F, G) (CAN and LIN incorporated) 30-pin Products

Figure 1-14. Block Diagram

TIOO
TO00
TIO1
TOO01
TI02
TO02
TI03
TO03
TIo4
TO04
TIO5
TO05
TI06
TO06
TI07
TOO07

TI10
TO10
T
TO11
T2
TO12
T3
TO13

TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO
TRDIODO

TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

CRXDO
CTXDO

LRXDO
LTXDO

AL

TAUO (8ch)
choo

cho1
ch02
ch03
ch04
ch05
ch06

ch07

TOOL TOOL
TOOLO TXD RXD

CODE FLASH
ocD
TAUT (4ch) DATA FLASH “
—
—
—_ BCD
—
—
TRD (2ch) RL78
< N CPU CORE
< >
> »> cho Multiplier,
< > Divider and
. Multiply-
< > Accumulator
< > ch1
= (N e
TRJ @
WWDT <:>
A
SAUO (2ch)
|l4— RESET
" UARTO
> CSI00 <:> Low-speed
= > OCO (for WDT)
> csior

]
—

-«

licoo

nco1

""

SAU1 (2ch)
UART1

P CslI10

lic10

Clock Generator

+
Reset Generator

X1 X2/EXCLK

Main OSC

g

g

g

POR/
LVD

Low-speed
oco

— CAN
— (1eh)
— LINO
— (1eh)

High-speed
oco
Voltage
REGULATOR
REGC

CRC <:>

g U

g Uy

PORT1 F"\Oto P17
PORT3 <E>P30, P33, P34
PORT4 <Z>F‘40, P41
PORTS P80 to P87
K2 > P120, P125
PORT12
2 P121, P122
PORT13 le— P137
KEY RETURN
@en) (8 ] KRotoKkR7
External INT
en) (6 ] INTPOto INTPS
RTC — RTCIHZ
5] ANIO to ANIS,
10-bit ADC ANI24, ANI25
(12ch) AV
AViens
STANDBY z> SNZOUTO to SNZOUT3

R01DS0460EJ0230 Rev.2.30
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RL78/F13, F14

1. OVERVIEW

1.4.15 RL78/F13: Block Diagram of R5F10AMn (n = E, F, G) (LIN incorporated) 80-pin Products

Figure 1-15. Block Diagram

00 TAUD (Bch) <:> PORTO <z> P00 to P2
TO00 «—] ch0o
TIo] —— o1
TOOT <—]
oo <::> PORT1 P10 toP17
TO02 +—
TI03 ——
TO03 +—f <:>
TIo4 ——
TO04 <—i cho4
ngg — ch05 TOOL TOOL PORT3 P30 toP34
TOOLO TXD RXD ©
8 =]
TO06 «—]
TIo7 ——
1 cho7 <:> PORT4 P40mP47
CODE FLASH
TAUI (4ch DATA FLASH ““
(4ch)
3 = ] L e
TO10 <—]
111 ——
e e =
12— BCD <::> PORT6 . P60 to P67
B o] 2
T3 ——
13
1013 +—of <:> PORT7 P70 toP77
<:> PORTS P80 to P&7
<:> PORT9 P90 to P97
RL78
TRD (h) CPU CORE
TROIOA/TRICLIO 4 > Vitpie
TRDIOCO > cno Divider and
TRDIODO > <:> Mutiply-
Accumulator
TRDIOA1 >
e R -
TRDIOD1 # [S <:> RAM ®P120,P125 toP126
<:> PORT 12
TRIOD +—— CZl P121to P124
TR
TRIOO +—» <:> > P130
PORT13
le— P137
le—>
WWOT <:> <:> PORT 14 P140
Y
SAUO (2ch)
. le— RESET
BB — UARTO — RESOUT
SCKO0 » <:>
> PCL/BUZ — PcLBUZO
£ p=clie o e,
=0 > OCO (for WDT)
Sckot 1> <:> KEY RETURN 8 | RO toKR?
SI01 > csi01 (8ch)
S001 -«
SSiof »>
External INT
5588 <—' Clock Generater 4 1 <:> (12ch) (:EI INTPO 0 INTP11
* XT1 XT2ZEXCLKS|
SCLOT «—
SDAOT <— Reset Generabor X1 X2/EXCLK
<:> RTC —> RTC1HZ
SAU1 (2ch) Main OSC
RXD1 —— ANIO to ANI5,
XDl —] UART! <:> 10-bit ADC @ ANI24 to ANI27
SCK10 P (20ch) — %W
a8 »  csito
sSM0 —» —4t v
SCKTT +—» ') e PLL
o4 M csit NV
il > }
B =
SDAT0 +—
= -
SDA11 4— POR' || Low-speed High-speed
LD 0co 0co
LN Voltage
LRXDO REGULATOR 1ICAD SCLAO
LTXDO (1ch) | “ SDAAO
REGC
SNZOUTO to SNZOUT7
S I
CRC
Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14

1. OVERVIEW

1.4.16 RL78/F13: Block Diagram of R5F10ALn (n =F, G) (LIN incorporated) 64-pin Products

Figure 1-16. Block Diagram

TI00
TOO00
TIo1
TOO1
TI02

TIO3
TOO03
Tio4
TOO04
TIOS

TIo6
TO06
TIo7
TOO07

TI10
TO10
T
TO11
T2
TO12
T3
TO13

TRDIOAO/TRDCLKO
TRDIOBO

TRDIOCO
TRDIODO
TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

RXDO
TXDO
SCK00
Sloo
SO
SS100

SCKO1
Slo1

Ssiot
SCL0OO
SDAOO

SCLO1
SDAO1

Caution

TAWD (8ch)
=P ow |
—
— ch02
TOOL TOOL
— oo 0 0
—
— ch05
CODE FLASH
DATA FLASH ““
— cho7
TAU! (4ch) BCD |( )
—] N
— ch11
—
ch13
o I -
TRD (Zh) RL78
5 CPU CORE
<
- I ch0 Mutiplier
« I Divider and bre
_ Mutiply-
: ; Accumulator
< < ch1
— (N
] TRJ @
+—]
wor K
A
|¢— RESET
A0 @ —» RESOUT
— UARTO
‘— N ol
< > OCO (for WDT)
> csi00
il »
< >l
h >
< i cslo1
l »
Clock Generator XT1 XT2EXCLKS
b-m— 11C00 : X1 X2/EXCLK
ResetGenerator
= I
Main OSC
UART1
—p e ] ¥t v
<] csio ol L
17 csitt j C :

pra—
]

pra—
pru—

lic1o

ncn

""

LINO
(1ch)

POR/

Low-speed High-speed
LVD 0oco oco

Voltage
REGULATOR

REGC

CRC

Do not use the XT1 and XT2 pin functions in grade-Y products.

U800 0 U

g Uy

g 008y

g

PORTO le—> P00
PORT1 P10toP17
PORT3 <E>P30 toP3
PORT4 @Pw toP43
PORT5 <z>P50 toP53
PORT6 <z>P60 toP63
PORT7 & >Protopm
PORT8 (8 > re0toper
PORTY <z>P90 toP%
K2 >P120,P125
PORT 12
(7] P121to P124
—» P130
PORT13
le— P137
PORT 14 > P140
PCL/BUZ —» PcLBUZO
KEY RETLRN
e (8 ] RO tokr?
External INT
o (72 INTPO toINTP11
RTC — RTCHZ
5] ANIO toANITS,
10-bit ADC ANI24to ANI26
(19ch) AVee
AV
1ICA0 [¢—> sCLAD
(1ch) [4—» SDAAD
STANDEY SNZOUTO to SNZOUT?
—

RTC1HZ
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RL78/F13, F14

1. OVERVIEW

1.4.17 RL78/F13: Block Diagram of R5F10AGn (n = F, G) (LIN incorporated) 48-pin Products

Figure 1-17. Block Diagram

TIoO
TO00
TIO1
TOO01
TI02

TIO3
TO03
TIo4
TO04
TIOS

TIo6
TO06
TIo7
TO07

TI10
TO10
T
TO11
TI12
TO12
T3
TO13

TRDIOAO/TRDCLKO
Ti

RDIOBO
TRDIOCO
TRDIODO
TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

RXDO
TXDO

SCK00
SI00

SSI00

SCKO1
SI01

Ssliot

SCLOO
SDAOO

SCLO1
SDAO1

RXD1
TXD1

SCK10
Si10
8010

SCK11
Si11

Ssi1

SCL10
SDA10

SCL11
SDA11

LRXDO
LTXDO

Caution

<::> PORTO le—> PO
AW @) (::> PORT1 P10toP17
— oo ]
—
— ch02
— TOOL TOOL K PORT3 <E>P30t P34
— 03 <::> TOOLO TXD RXD ©
—
N 0 (::> PORT4 <Z>P40, P41
—P w5 ]
CODE FLASH oco “
=]
— ch07
TAU1 (4ch) BCD |< > <:> PORT6 <z>PGO to P63
— ch10 —
] ey (D o Ko
S
— 3 (::> PORTS 8 >reotoper
K K| o (EDmmere
TRD (2ch) RL78
< > CPU CORE
< > cho Mutiplier,
< > C> Divider and D1C
> Mutiply-
< 4 Accumulaor
B
1" <::> RAM K2 > Pi20,p125
(::> PORT 12
7 | P121to P124
= o~ =
«—>| —» P130
PORT13
le— P37
<:> PORT 14 [ P40
WWDT
|¢— RESET
SAUO (2ch) —» RESOUT
=P v ] . N e | s
Low-speed
< B> OCO (for WDT)
> [e=T)
T (::> KEYQE)LRN (8 | kRotokr?
< < (::> Sub OSC
» csio1 Exterral INT
« N <:> (10en) C@ INTPO to INTP9
Clock Generator XT1 XT2EXCLKS|
+— icao y X1 X2/EXCLK
Reset Generaior RTC RTCHHZ
b Icot
—
Main OSC
5] ANIO toANI12,
<:> 10-bit ADC ANI24, ANI25
(15ch) AVer
SAUT @ch) cm — AV
. UART1 7 v
> csito T PLL
<
» csin : : @ @ @
g - |[¢—» SCLAD
POR || Low-speed|| High-speed C> IICAO
4_‘_ nc1o LVD oco oco (1ch) [—> SDAAD
e ]
REGULATOR
| 8 ) SNZOUTO to SNZOUT?
™ o)
(1ch) “ REGC <:> STANDEY
—> sTopsT

Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14

1. OVERVIEW

1.4.18 RL78/F13: Block Diagram of R5F10ALn (n = C, D, E) (LIN incorporated) 64-pin Products

Figure 1-18. Block Diagram

TI00
TO00
TI01
TOO1
TI02
TO02
TI03
TO03
TI04
TO04
TI05
TO05
TI06
TO06
TI07
TO07

TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO
TRDIODO

TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

LRXDO
LTXDO

TAUO (8ch)

—
—
—
TOOL TOOL
—
—
—
CODE FLASH
— DATA FLASH oo KD
—
BCD
o I
TRD (2ch) RL78
< > CPU CORE
< > cho Multiplier,
< > Divider and pTC
P Multiply-
< Accumulator
< ch1
: o
TRJ
>
WwWDT <:>
A
|¢— RESET
SAUO0 (2ch) REsouT
¢ UARTO
<:> Low-speed
< » OCO (for WDT)
> csioo
>
< »
il >
= Csl01
g Clock Generator XT1 XT2/EXCLKS
— 11c00 > X1 X2/EXCLK
Reset Generator
¢ lico1
Main OSC
44y
[ PLL
POR/ ||Low-speed High-speed
LVD oco oco
Voltage
REGULATOR
LINO |
(ich) REGC

CRC

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

guoguguyg U

g g U

g 804y

PORTO le—>
PORT1
PORT3 <:E>
PORT4 <Z>
PORTS <:z>
PORT6 @
PORT?
PORTS
PORTY <z>
K=
PORT12
(]
>
PORT13
le—
PORT14 [—>
PCLIBUZ —
KEY RETURN -
(8ch)
External INT A
(8ch)
RTC -
(=
10-bit ADC
(12ch)
STANDBY

—

P00

P10to P17

P30 to P34

P40 to P43

P50 to P53

P60 to P63

P70 to P77

P80 to P87

P90 to P96

P120, P125

P121to P124

P130
P137

P140

PCLBUZO

KRO to KR7

INTPO to INTP7

RTC1HZ

ANIO to ANI11

AVesre
AVier

SNZOUTO to SNZOUT7
RTC1HZ
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RL78/F13, F14

1. OVERVIEW

1.4.19 RL78/F13: Block Diagram of R5F10AGn (n = A, C, D, E) (LIN incorporated) 48-pin Products

Figure 1-19.

Block Diagram

TIOO
TOO00
TIO1
TOO1
TI02
TO02
TIO3
TOO03
TI04
TO04
TI05
TO05
TI06
TO06
TI07
TO07

TRDIOAO/TRDCLKO
TRDIOBO
TRDIOCO
TRDIODO

TRDIOA1
TRDIOB1
TRDIOC1
TRDIOD1

TRJOO
TRJIOO

LRXDO
LTXDO

TAUO (8ch)
¢ch00

ch01
ch02
ch03
ch04

ch05

CODE FLASH

TOOL TOOL
TOOLO TXD RXD

— o6 DATA FLASH ocb -
— cho7
BCD
>
)l " KD
TRD (2ch) RL78
< > CPU CORE
= .
< > E Multiplier,
< > Divider and pre
- Multiply-
< 4 Accumulator
; ; ch1
= -
N RS <:>
+—>
WWDT <::>
A
|¢— RESET
SAUO (2ch) —» RESOUT
” UARTO
C> Low-speed
a P 0OCO (for WDT)
>
> csio
il »
> C> Sub OSC
> csio

-«
—

D —

11C00

""

nco1

LINO

(1ch)

Clock Generator

-
Reset Generator

F o

XT1 XT2/EXCLKS
X1 X2/EXCLK

4—>| Main OSC

N
N

PLL

)

g g

g

)

POR/ ||Low-speed High-speed
LvD oco oco
Voltage
REGULATOR
REGC

CRC

-

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

PORTO

PORT1

PORT3

PORT4

PORT6

PORT7

PORT8

gy g U8

PORT9

PORT12

PORT13

g g

PORT14

NG

PCL/BUZ

I

KEY RETURN
(8ch)

External INT
(8ch)

RTC

g 80Ul

10-bit ADC
(12ch)

TT AL

g

STANDBY

=)

—

B

2888 gy

T
=1
S

P10 to P17

P30 to P34

P40, P41

P60 to P63

P70 to P73

P80 to P87
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P120, P125

P121to P124
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P137

P140

PCLBUZO

KRO to KR7

INTPO to INTP7

RTC1HZ

ANIO to ANI11

AV
AVeer

SNZOUTO to SNZOUT7

STOPST
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RL78/F13, F14

1. OVERVIEW

1.4.20 RL78/F13: Block Diagram of R5F10ABn (n = A, C, D, E) (LIN incorporated) 32-pin Products

Figure 1-20. Block Diagram

TOOL TOOL
TOOLO TXD RXD

U

CODE FLASH
DATA FLASH oco
BCD |( )
([ w
RL78
CPU CORE
Mutpiir,
Divider and ptc
Multiply-
Accumulator

0

{

0

wwDTr

Clock Generator
+

Reset Generator

|¢— RESET

<:> Low-speed
OCO (for WDT)

X1 X2/EXCLK

ManOSC

PLL

v

)
¥

g

.

@ !

g

LVD

Low-speed
oco

TALD (8ch)
=l ow ]
TO00
= ST
oo ]
100 = oo ]
T P
TIo3 ——

o5

TIo4 ——

To0h +—

e T

Toos h05

e T

TO06

TIO? ——

To07 o7

TRD (2ch)

TRDIOAO/TROCLKO =

TRDIOBO < > @0

TRDIOCO < >

TRDIODO < >

TRDIOAT < >

TRDIOB1 < B .

TRDIOCT < >

TRDIOD1 < B

TRJOD +—— TRU

TRIOOD +—>|

SAUO (2ch)
$)>§DD8 — UARTO
SCKO0 >
2N > csi00
SS100 >
SCKOT < >
o eI csot
ssiof >,
SCLO0 <—
SDAQD <+— lico
SCLOT <—
SDAOT <— ncot
LRXDO —» LIND
LTXDO +— (1ch)

High-speed
0oco
Voltage
REGULATOR
REGC

CRC K ]

g g 08 U

g

g $uy

g

PORT 1 P10loP17
PORT3 <§>Pso, P33 P34
PORT4 <Z>P4o, P41
PORT6 <E>P6010P63
PORT8 <E>P8010P85
2 > P120,P125
PORT 12
2 | P121,P122
PORT 13 le— P137
KEY RETLRN
(6ch) K 6 ] KROtoKRS
External INT
6ch) K 6 ] INTPO toINTP5
RTC —> RTC1HZ
) K 8 | ANIO toANT7
10-bit ADC
(8¢ch) AView
AVien
4 ) SNZOUTO to SNZOUT3
STANDBY
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RL78/F13, F14

1. OVERVIEW

1.4.21 RL78/F13: Block Diagram of R5F10AAn (n = A, C, D, E) (LIN incorporated) 30-pin Products

Figure 1-21. Block Diagram

TOOL TOOL
TOOLO TXD RXD

g

CODE FLASH
DATA FLASH
D
(O w
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TRDIOBO) »> o
TRDIOCO >
TRDIODO >
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TRDIOD1 >
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SAUO (2ch)
R — UARTO
SCKO >
2N e ™ csioo
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SCKOT »
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SSio1 »>
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SDAQD <— lIcoo
B h ]
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LRXDO —P

LINO

LTXDO <4+—

(1ch)

WwDT
3
|¢— RESET
<:> Low-speed
OCO (for WDT)
Clock Generator
+
Reset Generabor X1 X2/EXCIK
ManOSC
IR
[ PLL
POR/ ||Low-speed|[  High-speed
LD oco 0C0
Voltage
REGULATOR
REGC

CRC K 1

g U

g U

g 431U

g

PORT1 P10 toP17
PORT3 @P@O, P33, P34
PORT4 <Z>P40, P41
PORT8 PSO to P87
K _2 >P120,P125
PORT 12
K 2 P121,P122
PORT 13 [— P137
KEY RETURN <::|
(8ch) 8 KRO toKR7
External INT
(6ch) K6 INTPO to INTP5
RTC —>» RTC1HZ
. 10 | ANIO toANI9
10-bit ADC
(10ch) AVier
AVien
4 SNZOUTO to SNZOUT3
STANDBY
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RL78/F13, F14

1. OVERVIEW

1.4.22 RL78/F13: Block Diagram of R5F10A6n (n = A, C, D, E) (LIN incorporated) 20-pin Products

Figure 1-22. Block Diagram
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TRDIOCT « > on

TRDIOD1 <

TR

SAUO (2ch)
R — UARTO
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SSI00 >
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SDAOT  ¢—— licot
LRXDO —> LIND
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=
A
|¢— RESET
<:> Low-speed
OCO (for WDT)
Clock Generator
+
Reset Generaor X1 X2/EXCLK
MainOSC
SR PLL
POR/ || Low-speed High-speed
LVD oco 0oco
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REGULATOR
REGC

CRC

=

g g

g U

g 804

PORT1 <E>P1310P17
PORT3 <E>P30, P33 P34
PORT4 <+—» P40
PORT8 <2>P80, P81
K 2 >P120,P125
PORT 12
K 2 P121,P122
PORT 13 [&— P137
KEY RETURN <:|
(2ch) 2 KRO toKR1
External INT <:|
(5¢h) 5 INTPO to INTP4
RTC —>» RTC1HZ
. 4 ANIO toANI3
10-bit ADC
(4ch) AVeer
AVren
STANDBY 2 > SNZOUTO, SNZOUT1
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RL78/F13, F14 1. OVERVIEW

1.5 Pin Configurations

1.5.1 RL78/F14 Pin Configuration for 100-pin Products
<R>  RL78/F14: 100-pin Plastic LFQFP (Fine Pitch) (14 x 14)

Figure 1-23. RL78/F14 Pin Configuration for 100-pin Products

12/TO12/(TRDIOBO)/SI110/SDA10/RXD1/LRXD1/CRXD0O
11/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3

13/TO13/TRJO0/SCK10/SCL10/LTXD1/CTXDO
04/TO04/TRDIOAO/TRDCLKO/SI01/SDA01/LTXDO

L [~—O P15/TI05/TO05/TRDIOA1/(TRDIOAO)/(TRDCLKO)/SO00/TXDO/TOOLTXD/RTC1HZ

o
x
o
%
o 3
2] ER
2 g
3 RZ
= X o
S s S
Q 2 Q
Q a2
S N 2|8
g & 22 i
5 ‘ 2 ZE alg
o) o 3 = =<
= Q = Q
2z B 8 & 25 88
[ 1] g _o-_0O (o)
= = oo roh 4
g8ce 5 5 SepEE2 85
ozzZ [y aye] o sExXzz< S8
Z<Iqwpot |53 0Z==<0 33
STIToaaxXXS = ESc e EE
silzZrgcees 89‘58‘%3 S8
£T<SSESEECEEEEE 222 Er (£
S3Iad3885% R R R R
BOBECSSED HDercCeSIBbbBme > © o
[ W'a W« Wy« Wy a WY MY o WY 19 [ W o Wy Wy Y o WY Y o WY o Mo MY MY o w oo
75747372 7170 69 68 65 64 63 6261 60 59 58 57 56 55 54 53 52 51
P81/ANI3/IVCMP00 O=—= 76 50 f«—O P30/TI01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO
P82/ANI4/IVCMPO1 O~—=1 77 49 f«—=O P32/TI16/TO16/INTP7
P83/ANIS/IVCMP02 O~—v] 78 48 |~——~0O PO3/(RTC1HZ)
P84/ANI6/IVCMP03 O~—=1 79 47 f«—=0O P70/ANI26/KRO/TI15/TO15/INTP8/SI11/SDA11/SNZOUT4
P85/ANI7/IVREFO O~—( 80 46 [«—=O P71/ANI27/KR1/TI17/TO17/INTP6/SCK11/SCL11/SNZOUT5
P86/ANI8 O~—+{ 81 45 [«—=(O P72/ANI28/KR2/(CTXD0)/SO11/SNZOUT6
P87/ANI9 O=——=] g2 44 |+——~0O PT3/ANI29/KR3/(CRXD0)/SSITT/SNZOUT?
PYO/ANIN0 O=——| 83 430 EVen
P91/ANI11 O=—> 84 42 «—( P74/ANI30/KR4/(SO10)/(TXD1)
P92/ANI12 O~— 85 41 |~——0O P75/KR5/(S10)/(RXD1)
P93/ANI13 O=—~ 86 40 [=—0O P76/KR6/(SCK10)
P94/ANI14 O=— 87 39 [+=—=0 P77/KR7/(SSI10)/INTP12
PY5/ANING O~—| 88 38 [0 P130/RESOUT
P96/ANI16 O=—{ 89 37 [=—=0O P140/PCLBUZ0
PO7/ANI17 O=——"{ 90 36 [«——=O P157/(SNZOUT4)
P100/ANI18 O~——> 91 35 [«——=O P156/(SNZOUT5)
P101/ANI9 O~—+ 92 34 [«——=0O P00/(TIO5)/(TOO5)INTPY
P102/ANI20 O=~—= 93 33 f~——~0O P155/(SNZOUTS)
P103/ANI21 O~—~ 94 32 =—=0O P154/(SNZOUT7)
P02/(TI06)/(TO08) O~——] 95 31 f~——=O P67/(TI02)/(TO02)
P127/(TI03)/(TO03) O~—! 96 30 f=——=O P66/(TI00)/(TO00)
P126/(T101)/(TO01) O=—=l 97 29 [~——=0 PB5/(TI16)/(TO16)/(SNZOUT2)
P01/(TI04)/(TO04) O=——+| 98 28 [~——=O P64/(TI14)/(TO14)/(SNZOUT3)
P125/ANI24/TI03/TO03/TRDIOBO/SSIOT/INTP1/SNZOUT1 O=—— 99 () 27 f+——=O P63/(SSI00)/SDAAD
P120/ANI25/TI07/TO07/TRDIODO/SO01/INTP4 C=——=1 100 26 [~——=O P62/(SO00)/(TXDOY/'SCLAO
123 4586 9 101112131415 16 17 18 19 2021 22 23 24 25
i l i i <L e} i i L i CL
cCEEgScssasgperEyRgsisiag
SogrELRoxr3dllgszRalg L wWgg
pxllezt EENElex8S W Be
ToC-SsKA S52Z2S Yriesg X3
Bageg~ 2YLY 2783 S 2
goeateEeaap® k %9 25
¢ 3 g & 32
& Q & So
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o e
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o ©
E o
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E
<
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Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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<R>

RL78/F13, F14

1. OVERVIEW

1.5.2 RL78/F14 Pin Configuration for 80-pin Products
e RL78/F14: 80-pin Plastic LFQFP (Fine Pitch) (12 x 12)

Figure 1-24. RL78/F14 Pin Configuration for 80-pin Products

13/TO13/TRJO0/SCK10/SCL10/LTXD1/CTXDO
12/TO12/(TRDIOB0)/SI10/SDA10/RXD1/LRXD1/CRXDO
11/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3
04/TO04/TRDIOAO/TRDCLKO/SI01/SDA01/LTXDO

P80/ANIZZANOO
P81/ANI3/IVCMP00
P82/ANI4/IVCMPO1
P83/ANI5/IVCMP02 O
P84/ANI6/IVCMPO3

P85/ANI7/IVREFO O
P86/ANIS
P87/ANI9
P9O/ANI10
PO1/ANIT1
PO2/ANI2 O
PO3/ANI13
PO4/ANI14
P95/ANI15
POB/ANITE O
PO7/ANI7| O=—>]

P02/(TI06)/(TO06) O

P126/(TI01)(TO01) O
PO1/(TI04)/(TO04) O
P125/ANI24/TI03/TO03/TRDIOBO/SSIOT/INTP1/SNZOUT1 O

R [«——=O P15/TI05/TO05/TRDIOA1/(TRDIOAQ)/(TRDCLKO0)/SO00/TXDO/TOOLTXD/RTC1HZ

o
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e
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o 3., E
g skg
= R =
= xs?®
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E EE
2 52z
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55 ] Zcalals
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= o f = Oom Qo
22 b 8 5 98889
coE@E = EsEEEQEEEE
ZZ0000 EEXZz£3¥ 8885
ITEELE OZ£55500000
iiEBo < ES|I2SlEESEE
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RO ) s R wr =212 2I2

S5s3I 5-NsssSS5-BoES
3358838923 a o8 2883
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60 5958 57 56 55 54 5352 5150 49 48 47 46 45 44 43 42 41

©
>
>
o
3
>

40
39
38
37
36
35
34
33
32
31

29
28
27
26
25
24
23
22

O P32/TI16/TO16/INTP7

O P70/ANI26/KRO/TI5/TO15/INTP8/SI11/SDA11/SNZOUT4
+———O P71/ANI27IKR1/TIH7/TOA7/INTP6/SCK11/SCL11/SNZOUT5
[~——O P72/ANI28/KR2/(CTXD0)/SO11/SNZOUT6

[+——=O P73/ANI29/KR3/(CRXD0)/SSITT/SNZOUT7

=———=0O P74/ANI30/KR4/(SO10)/(TXD1)

——0
0
0
0
—0
4—»0
——0
O
f—=O
L0
0
)
f—=O
fe—=O

Cautions 1.

P47/INTP13

P120/ANI25/TI07/TO07/TRDIOD0/SO01/INTP4

OQw——mn
O—{n
O—{o
O~

Vss

RESET O———~{
REGC O———|&
EVsso O————

Voo O———
EVooo O———8

P124/XT2/EXCLKS O———={2

P121/X1 O———

P123/XT1 O——|%
P137/INTPO O——y
P122/X2/EXCLK O———= &

P40/TOOLO O~—+{©

P45/(TI10)/(TO10

P44/(T107)/(TOO7

P43/(LRXDO

P42/(LTXDO
P41/TI10/TO10/TRJIO0/VCOUTO/SNZOUT2

: Shaded pins are not available in the R5F10PME or R5F10PMF.

P75/KR5/(SI10)/(RXD1)
P76/KR6/(SCK10)
P77/KR7/(SSIO)/INTP12
P130/RESOUT
P140/PCLBUZO
POO/(TIO5)/(TOOS)INTPY
P67/(TI02)/(TO02)
P66/(TI00)/(TO00)
P65/(TIB)/(TO16)/(SNZOUT2)
P64/(TI14)/(TO14)/(SNZOUT3)
P63/(SST00)/SDAAO
P62/(SO00)/(TXDO)/'SCLAO
P61/(SI00)/(SDAO0)/(RXDO)
P60/(SCKO0)/(SCLO0)

Note, however, that the functions of pins 75 and 76, to which ANI16 and ANI17 are assigned, differ depending on the product, as follows:

+ R5F10PMG, R5F10PMH, R5F10PMJ: P96/ANI16 (pin 75)

P97/ANI17 (pin 76)
+ R5F10PME, R5F10PMF: P96/ANI26 (pin 75)
P97/ANI27 (pin 76)

2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.

3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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<R>

RL78/F13, F14

1. OVERVIEW

1.5.3 RL78/F13 Pin Configuration for 80-pin Products
e RL78/F13: 80-pin Plastic LFQFP (Fine Pitch) (12 x 12)

Figure 1-25. RL78/F13 Pin Configuration for 80-pin Products

P8O/ANI2
P81/ANI3

P82/ANI4

P83/ANI5

P84/ANI6

P85/ANI7

P86/ANI8

P87/ANI9

P90/ANI10

PY1/ANI11

P92/ANI12

PY3/ANI13

P94/ANI14

P95/ANI15

P96/ANI26

PO7/ANI27

P02/(TI06)/(TO06)

P126/(TI01)/(TO01)

PO1/(TI04)/(TO04)
P125/ANI24/TI03/TO03/TRDIOBO/SSIOT/INTP1/SNZOUT1

Cautions 1.

06/TO06/TRDIOCO/SCK01/SCLO1/LRXDO

12/TO12/(TRDIOBO)/SI10/SDA10/RXD1/CRXDO
11/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3
04/TO04/TRDIOAO/TRDCLKO0/SI01/SDA01/LTXDO

13/TO13/TRJO0/SCK10/SCL10/CTXDO

[=——=O P30/TI01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO

R [«——=O P15/TI05/TO05/TRDIOA1 /(TRDIOAQ)/(TRDCLK0)/SO00/TXD0/TOOLTXD/RTC1HZ

& |«———O P16/TI02/TO02/TRDIOC1/SI00/SDAOO/RXDO/TOOLRXD
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60 5958 57 56 55 54 5352 51 50 49 48 47 46 45 4241
O 61 40 O
O=—+{62 39 O
O 63 38 [+—
O 64 37 O
O=—{ 65 36 O
O 66 35 O
O 67 34—
O 68 33 f~—O
O 69 32—
O 70 3 —=0
O 7 30 f—0O
o 72 29f+—0O
O 73 28+—0
O 74 27 =—0O
O 75 26 fe—=O
O 76 25[+—=0
O 77 24 [=—=0O
O=— 78 23f—0O
O 79 22 fe—=O
o—-80 O 21 fe—O
2 3 4567 89 10111213141516 1718 1920
NSRS SSNgIEFRTOXS O 8 38 8
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P120/ANI25/T107/TO07/TRDIODO/SO01/INTP4 Ora——s{ =
P41/TI10/TO10/TRJIO0/SNZOUT2

P32/INTP7
P70/KRO/INTP8/SI11/SDA11/SNZOUT4
P71/KR1/INTP6/SCK11/SCL11/SNZOUT5
P72/KR2/(CTXD0)/SO11/SNZOUT6
P73/KR3/(CRXDO)/SSIM1/SNZOUT7
P74/KR4/(SO10)/(TXD1)
P75/KR5/(SI110)/(RXD1)
P76/KR6/(SCK10)

P77/KR7/(SSI10)

P130/RESOUT

P140/PCLBUZ0
P00/(TI05)/(TO05)/INTP9
P67/(T102)/(TO02)

P66/(TI00)/(TO00)

P65/(SNZOUT2)

P64/(SNZOUT3)

P63/(SSI00)/SDAAO
P62/(SO00)/(TXD0)/SCLAO
P61/(S100)/(SDA00)/(RXDO)
P60/(SCK00)/(SCLO0)

eI

: Shaded pins are not available in the RL78/F13 (LIN incorporated) products (R5F10AME, R5F10AMF, R5F10AMG).

2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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<R>

RL78/F13, F14

1. OVERVIEW

1.5.4 RL78/F14 Pin Configuration for 64-pin Products
e RL78/F14: 64-pin Plastic LFQFP (Fine Pitch) (10 x 10)

Figure 1-26. RL78/F14 Pin Configuration for 64-pin Products

P125/ANI24/T103/TO03/TRDIOBO0/SSI01/INTP1/SNZOUT1

Cautions 1.

2.

05/TO05/TRDIOA1/(TRDIOAQ)/(TRDCLKO0)/SO00/TXDO/TOOLTXD/RTC1HZ

12/TO12/(TRDIOBO0)/SI10/SDA10/RXD1/LRXD1/CRXD0O
02/TO02/TRDIOC1/S100/SDA00/RXDO/TOOLRXD

13/TO13/TRJO0/SCK10/SCL10/LTXD1/CTXDO
11/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3
04/TO04/TRDIOAO/TRDCLKO0/SI01/SDA01/LTXDO
01/TO01/TRDIOD1/SSI0O0/INTP2/SNZOUTO

o
g £
5 z
S 8
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o o
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‘ 2 £Lalo
S = =
o [r o
¢ &_.8888
)
e EcOEELEEE
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it Exo sl £
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IIEEEEEZRCLEEEEE
TOO - ANMTON O -~ ON~O
OO CT T T T CTOLOLOLO - ®
[« W a N W T o W o WY o WY M o WY a MY N N o WY o WY o B IR
4847 46 4544 43 42 41 4039 38 37 36 35 34 33
PBO/ANI2/ANOO O=—=| 49 32 O P32/TIH6/TO16/INTP7
P81/ANI3/IVCMP0O0 O~——={50 31 O P70/ANI26/KRO/TI15/TO15/INTP8/SI11/SDA11/SNZOUT4
P82/ANI4/IVCMPO1 O 51 30 =0 P71/KR1/TIA7/TO17/INTP6/SCKT1/SCL11/SNZOUTS
P83/ANIS/IVCMPO2 O 52 29 O P72/KR2/(CTXD0)/SO11/SNZOUT6
P84/ANI6/IVCMPO3 O 53 28 O P73/KR3/(CRXDO)/SSI11/SNZOUT7
P85/ANI7/IVREFO O 54 27 O P74/KR4/(SO10)/(TXD1)
P86/ANI8 O 55 26 [~——0 P75/KR5/(SI10)/(RXD1)
P87/ANI9/(KRO) O 56 25 [«——=0O P76/KR6/(SCK10)
P9O/ANI10/(KR1) O: 57 24 [«——=0O P77/KR7/(SSMOYINTP12
P91/ANI11/(KR2) O 58 23 ——~O P130/RESOUT
P92/ANI12/(KR3) O 59 22 =0 P140/PCLBUZ0
P93/ANI13/(KR4) O 60 21 [=—=0O P00/(TI05)/(TO05)/INTP9
P94/ANI14/(KR5) O 61 20 [«——=0O P63/(SSI00)/SDAAD
P95/ANI15/(KR6) O 62 19 [~——0 P62/(SO00)/(TXDO)/SCLAO
P96/ANI6/(KR7) O 8 18 =0 P61/(SI00)/(SDA00)/(RXDO)
e} 64 17 O P60/(SCK00)/(SCLOO)
2345678 910111213141516
Py OIFN—-—9OX = 0O 3 ﬁ 2 8
S85pMEkEigxa>2=¢
222885588
2588 2 1%
oo x N
J &
a

P120/ANI25/T107/TO07/TRDIODO/SO01/INTP4 O=——f =
P41/TI10/TO10/TRJIO0/VCOUTO/SNZOUT2 Cu——r &

: Shaded pins are not available in the R5F10PLE or R5F10PLF.
Note, however, that the functions of pin 63 to which ANI16 is assigned, differ depending on the product, as follows:
« R5F10PLG, R5F10PLH, R5F10PLJ: P96/ANI16/(KR7)
« R5F10PLE, R5F10PLF: P96/ANI26/(KR7)
The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.

3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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RL78/F13, F14 1. OVERVIEW

1.5.5 RL78/F13 Pin Configuration for 64-pin Product
<R> e RL78/F13: 64-pin Plastic LFQFP (Fine Pitch) (10 x 10)

Figure 1-27. RL78/F13 Pin Configuration for 64-pin Products

N
I
(]
=
x
[=)
x
>
p )
e}
e}
=
o
a
© g
o IS
o 5 a S Q
89F g8
g2 23 ¢
52528 SEE3
QX Xalk g8kEwm
FrEc= EXS?
Qs 223 £i8x
S3023a 58ok
d@ase@ §52¢z
&sLolg 2985
scEolx 8 Sk|S
TOZx O E25|n
=3cl® Eqolalo
% L8333 R = =<
50088 & 3888
S885o,. 2580000
rEEfrro0rREXEE X
cobEssEERLREEZEEEE
2z29:-3I8ESZES8885
<0000 0EESXp 0000
ITEEEEEZR SR EEEEL
tfod=Iso§8lpo8asS S
>>===0°z2B3@BEccs o
I<EEEEESS ST EEE
T OO~ ANOTON—O -0 OM~O
DO - DO WO O~ - O
[ W a W W N o WY o Y o N N Mo MY o WY o T o Y o Y 1
4847 46 4544 43 42 41 4039 38 37 36 35 34 33
P8O/ANI2 O=——= 49 32 O P32/INTP7
P81/ANI3 O~—50 31 O P70/KRO/INTP8/SI11/SDA11/SNZOUT4
P82/ANI4 O~——~|51 30 [«——=0 P71/KR1/INTP6/SCKT1/SCL11/SNZOUT5
P83/ANI5 O=—n| 52 29 O P72/KR2/(CTXDO0)/SO11/SNZOUTE
P84/ANI6 O=—={ 53 28 O P73/KR3/(CRXDO)/SSI1/SNZOUT?
P85/ANI7 O 54 27 O P74/KRAI(SO10)/(TXD1)
P86/ANI8 O 55 26 [~——0 P75/KR5/(SI10)(RXD1)
P87/ANI9/(KRO) O 56 25 f«———=0 P76/KR6/(SCK10)
P9O/ANIO/KR1) O 57 24 f«——0O P77/KR7/(SSH0)
P91/ANI11/(KR2) O 58 23 |0 P130/RESOUT
P92/ANIM2/(KR3) O 59 22 f+——0O P140/PCLBUZ0
PO3/ANI3/(KR4) O 60 21 [+=—O P00/(TI05)/(TOO05)INTP9
P94/ANI4/(KR5) O 61 20 [~——=0 P63/(SSI00)/SDAAQ
P95/ANI15/(KR6) O 62 19 |=——=0O P62/(S000)/(TXDO)/SCLAO
P96/ANI26/(KR7) O 6 18 |=———=O P61/(S100)/(SDA00)/(RXDO)
P125/ANI24/TI03/TO03/TRDIOBO/SSIOT/INTP1/SNZOUT1 O 6. 17 f«—=O P60/(SCK00)/(SCLOO)
1011121314 1516

8
>

3
s
>
w

REGC
Vss
EVsso

RESET O———{ @

P40/TOOLO O~—— &
P124/XT2/EXCLKS O———~{ ~
P123/XT1 O——{ @
P137/INTPO O——»{ ©
P122/X2/EXCLK
P121/X1 O——

P43/(LRXD0) O=—o-{n O

P42/(LTXD0) O=—= w

P41/TI10/TO10/TRJIO0/SNZOUT2 O] &

P120/ANI25/TI07/TO07/TRDIODO/SO01/INTP4 Oe—+f o & &

Cautions 1. : Shaded pins are not available in the RL78/F13 (LIN incorporated) products (R5F10ALC, R5F10ALD, R5F10ALE).
CTXDO0, CRXDO, (CTXDO0), and (CRXDO) pins are not available in the RL78/F13 (LIN incorporated) products (R5F10ALF, R5F10ALG).
2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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<R>

RL78/F13, F14

1. OVERVIEW

e RL78/F14: 48-pin Plastic LFQFP and HVQFN

1.5.6 RL78/F14 Pin Configuration for 48-pin Products

Figure 1-28. RL78/F14 Pin Configuration for 48-pin Products

O P34/AVreru/ANI1
O P33/AVrerr/ANIO

13/TO13/TRJO0/SCK10/SCL10/LTXD1/CTXDO

12/TO12/(TRDIOBO0)/S110/SDA10/RXD1/LRXD1/CRXDO
11/TO11/(TRDIODOYINTP5/SO10/TXD1/SNZOUT3
04/TO04/TRDIOAO/TRDCLKO0/SI01/SDA01/LTXDO

06/TO06/TRDIOC0O/SCKO01/SCLO1/LRXDO

14/TO14/STOPST/(INTP2)

05/TO05/TRDIOA1/(TRDIOAO)/(TRDCLKO)/SO00/TXDO/TOOLTXD/RTC1HZ

02/TO02/TRDIOC1/S100/SDA00/RXDO/TOOLRXD

00/TO00/TRDIOB1/SCK00/SCLOO/INTP3
01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO

O P10/T
O P11/T
O P12/TI

@w
(=]

P80/ANI2/ANOQ O=—r
P81/ANI3/IVCMP0O0 O=—n|
P82/ANI4/IVCMP01 O
P83/ANI5/(KRO)/IVCMP02 O
P84/ANI6/(KR1)/IVCMP03 O
P85/ANI7/(KR2)/IVREF0 O
P86/ANI8/(KR3) O

P87/ANI9/(KR4) O

P90/ANI10/(KR5) O 45

P91/ANI11/(KR6) O 46

P92/ANI12/(KR7) O 47 O
P125/ANI24/T103/TO03/TRDIOBO/SSI01/INTP1/SNZOUT1 O 48

3534 33

w
N

l+——=0 P32/TI6/TO16/INTP7
O P70/ANI26/KRO/TI5/TO15/INTP8/SI11/SDA11/SNZOUT4
+——=0 P71/ANI27/KR1/TI7/TOA7/INTP6/SCK11/SCL11/SNZOUT5
l+——~O P72/ANI28/KR2/(CTXD0)/SO11/SNZOUT6
l+——0O P73/KR3/(CRXDO)/SSIT1/SNZOUT?
——0O P130/RESOUT
~——=0 P140/PCLBUZ0
l+——=0 POO/(TIO5)/(TOO05)/INTP9
l+—=0O P63/(SSI00)/SDAAD
l+——=0 P62/(SO00)/(TXDO)/SCLAQ
(
(

~—=0O P61/(S100)/(SDA00)/(RXDO0)
~—=0O P60/(SCK00)/(SCL00)

P120/ANI25/T107/TO07/TRDIODO/SO01/INTP4 O=——r{

Cautions 1.

P41/TI10/TO10/TRJIO0/VCOUTO/SNZOUT2 O=—+N

P40/TOOL0 O=——w

RESET O——&

P124/XT2/EXCLKS O——=o

P123/XT1 O——~@

P137/INTPO0 O—|~

P122/X2/EXCLK O—{ o

P121/X1 O——©

: Shaded pins are not available in the R5F10PGD, R5F10PGE, or R5F10PGF.

2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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<R>

RL78/F13, F14 1. OVERVIEW

1.5.7 RL78/F13 Pin Configuration for 48-pin Products
e RL78/F13: 48-pin Plastic LFQFP and HVQFN

Figure 1-29. RL78/F13 Pin Configuration for 48-pin Products

06/TO06/TRDIOC0/SCK01/SCL01/LRXDO

B [«——=0O P17/T100/TO00/TRDIOB1/SCK00/SCLOO/INTP3

N [+=——=O P30/T101/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO

11/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3

12/TO12/(TRDIOBO0)/SI10/SDA10/RXD1/CRXD0O
04/TO04/TRDIOAO/TRDCLKO/SI01/SDA01/LTXDO

13/TO13/TRJO0/SCK10/SCL10/CTXDO

O P34/AVrern/ANI1
O P33/AVrerr/ANIO

O P10/T!

B0 P11/

® [*=—=0O P15/T105/TO05/TRDIOA1/(TRDIOAO)/(TRDCLKO0)/SO00/TXD0/TOOLTXD/RTC1HZ

N [+=——0 P16/TI102/TO02/TRDIOC1/S100/SDA00/RXDO/TOOLRXD

N |=——+~0 P31/STOPST/(INTP2)

Sl=——=0P12T
QLl=—=0 P13/T|
S0 P14/T

36 3534
P80/ANI2 O=—37 24 [«—0O P32/INTP7
P81/ANI3 O 38 23 [+=—0O P70/KRO/INTP8/SI11/SDA11/SNZOUT4
P82/ANI4 O 39 22 [+=—=0O P71/KR1/INTP6/SCK11/SCL11/SNZOUT5
P83/ANI5/(KR0O) O 40 21 [+=—=0 P72/KR2/(CTXD0)/SO11/SNZOUT6

P84/ANIB/(KR1) O 41 20 [~—0 P73/KR3/(CRXD0)/SSI11/SNZOUT7

P85/ANI7/(KR2) O 42 19 —>=0O P130/RESOUT

P86/ANI8/(KR3) O 43 18 |«—0O P140/PCLBUZ0

P87/ANI9/(KR4) O 44 17 [=——=0O P00/(TI05)/(TOO5)/INTP9
P90/ANI10/(KR5) O 45 16 =—=O P63/(SSI00)/SDAAO
P91/ANI11/(KR6) O 46 15 =—=0O P62/(SO00)/(TXD0)/SCLAO
P92/ANI12/(KR7) O 47 O 14 [~—=0 P61/(SI00)/(SDA00)/(RXDO)

P125/ANI24/TI03/TO03/TRDIOBO/SSIO1/INTP1/SNZOUT1 O 48 13=——=0O P60/(SCK00)/(SCL0O)

1112

RESET O——»
P124/XT2/EXCLKS O——— &
P123/XT1 O——~{ @
P137/INTP0 O——{~
P121/X1 O—{©
REGC O—5

Vss O——

Voo

P40/TOOLO O=——{w
P122/X2/EXCLK O——={

P41/TI10/TO10/TRJIO0/SNZOUT2 O=—=N

120/ANI25/T107/TO07/TRDIODO/SO01/INTP4 O=—m] ~

o
Cautions 1. : Shaded pins are not available in the RL78/F13 (LIN incorporated) products (R5F10AGA, R5F10AGC, R5F10AGD, R5F10AGE).
CTXDO0, CRXDO, (CTXDO0), and (CRXDO) pins are not available in the RL78/F13 (LIN incorporated) products (R5F10AGF, R5F10AGG).
2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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<R>

RL78/F13, F14

1. OVERVIEW

1.5.8 RL78/F14 Pin Configuration for 32-pin Products
e RL78/F14: 32-pin Plastic HYQFN and HWQFN

Figure 1-30. RL78/F14 Pin Configuration for 32-pin Product

P125/ANI24/T103/TO03/TRDIOB0/SSI01/INTP1/SNZOUT1 O

13/TO13/TRJO0/SCK10/SCL10/CTXDO

12/TO12/(TRDIOBO0)/SI10/SDA10/RXD1/CRXDO

11/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3
06/TO06/TRDIOC0/SCK01/SCLO1/LRXDO

04/TO04/TRDIOAO/TRDCLKO/SI01/SDA01/LTXDO

05/TO05/TRDIOA1/(TRDIOAO)/(TRDCLKO0)/SO00/TXD0/TOOLTXD/RTC1HZ

02/TO02/TRDIOC1/S100/SDA00/RXDO/TOOLRXD

[~—O P14/T

[~—O P15/T

[~—O P16/T

P34/AVrerm/ANI1 Ce—r
P80/ANI2/(KRO)/ANOQ O~
P81/ANI3/(KR1)/IVCMP00 O~—=
P82/ANI4/(KR2)/IVCMP01 O=—=
P83/ANI5/(KR3)/IVCMP02 O
P84/ANI16/(KR4)/IVCMP03 O=—
P85/ANI7/(KR5)/IVREFO O

25

27
28
29
30
31

X [+——O P33/AVkrerr/ANIO

B f=—0 P10/T

1

2

N—=0 P1UT

w

N |0 P12/T
N0 P13T

-
©

-
o

-
J

16[«~——=O P17/TI00/TO00/TRDIOB1/SCKO0/SCLOO/INTP3
15«——=0O P30/TI01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO
14l«=——0 P63/(SSI00)/SDAAD

13[«——0 P62/(SO00)/(TXD0)/SCLAO

12—>0 P61/(S100)/(SDA00)/(RXDO0)

1M fe—0 P60/(SCK00)/(SCL00)

10[———0O Voo

90 Vss

P120/ANI25/T107/TO07/TRDIODO/SO01/INTP4 O

P41/TI10/TO10/TRJIO0/VCOUTO/SNZOUT2 O

P40/TOOLO O

RESET O——»

P137/INTPO O——{wn

P122/X2/EXCLK O——®

P121/X1 O——~N

REGC O——{w

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.
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<R>

RL78/F13, F14

1. OVERVIEW

1.5.9 RL78/F13 Pin Configuration for 32-pin Products
e RL78/F13: 32-pin Plastic HYQFN and HWQFN

Figure 1-31. RL78/F13 Pin Configuration for 32-pin Products

06/TO06/TRDIOC0/SCK01/SCLO1/LRXDO

05/TO05/TRDIOA1/(TRDIOAO)/(TRDCLKO0)/SO00/TXD0/TOOLTXD/RTC1HZ

11/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3
02/TO02/TRDIOC1/S100/SDA00/RXDO/TOOLRXD

12/TO12/(TRDIOBO0)/SI10/SDA10/RXD1/CRXDO
04/TO04/TRDIOAO/TRDCLKO/SI01/SDA01/LTXDO

13/TO13/TRJO0/SCK10/SCL10/CTXDO

O P33/AVrerr/ANIO

O P10/T
O P11/T
O P12/T
O P13/T
O P14/T
O P15/T
O P16/T

P34/AVrern/ANI1 O=—n|
P8O/ANI2/(KR0) C=—n
P81/ANI3/(KR1) O=—
P82/ANI4/(KR2) O~—
P83/ANI5/(KR3) O=—]
P84/ANIG/(KR4) O=—n]
P85/ANI7/(KR5) O=—]

P125/ANI24/T103/TO03/TRDIOBO/SSIO1/INTP1/SNZOUT1 O

Cautions 1.

2423222120191817
25

27
28
29
30
31

©)

[=—0O P17/T100/TO00/TRDIOB1/SCKO00/SCLO0/INTP3
[*+—=O P30/T101/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO
[*=—0 P63/(SSI00)/SDAAD

[0 P62/(SO00)/(TXDO0)/SCLAQ

<O P61/(SI00)/(SDA00)/(RXDO0)

=0 P60/(SCK00)/(SCL00)

0 Voo

0 Vss

RESET O——»

P137/INTPO O——={n

P122/X2/EXCLK O——®

P121/X1 O——N
REGC O——{w

P40/TOOLO O~—={w

P41/TI10/TO10/TRJIO0/SNZOUT2 O—={ro

P120/ANI25/T107/TO07/TRDIODO/SO01/INTP4 Oe—l—=

: Shaded pins are not available in the RL78/F13 (LIN incorporated) products (R5F10ABA, R5F10ABC, R5F10ABD, R5F10ABE).

2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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<R>

RL78/F13, F14

1. OVERVIEW

1.5.10 RL78/F14 Pin Configuration for 30-pin Products

e RL78/F14: 30-pin Plastic LSSOP

Figure 1-32. RL78/F14 Pin Configuration for 30-pin Products

P84/ANI6/(KR4)/IVCMP03 O~—»
P85/ANI7/(KR5)/IVREF0 O~—|

P86/ANI8/(KR6) O

P87/ANI9/(KR7) Oe—f
P125/ANI24/TI03/TO03/TRDIOB0/SSI01/INTP1/SNZOUT1 O=—=
P120/ANI25/T107/TO07/TRDIOD0/SO01/INTP4 O=—=
P41/TI10/TO10/TRJIO0/VCOUTO/SNZOUT2 O=—rf
P40/TOOLO O——~

RESET O——

P137/INTPO O——~

P122/X2/EXCLK O—

P121/X1 O——~

REGC O—

Vss O—

Voo O——

O

©ONO OB WN =

10
1
12
13
14
15

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

[«~—=O P83/ANI5/(KR3)/IVCMP02

~—=0O P82/ANI4/(KR2)/IVCMPO01

[+—=O P81/ANI3/(KR1)/IVCMP00

[=—=O P80/ANI2/(KR0)/ANOO

[+—=O P34/AVrern/ANI1

[+—=O P33/AVrerr/ANIO

=0 P10/TI13/TO13/TRJO0/SCK10/SCL10/CTXDO

=0 P11/TI112/TO12/(TRDIOB0)/SI10/SDA10/RXD1/CRXDO
=0 P12/TI111/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3
[«~—=O P13/T104/TO04/TRDIOAO/TRDCLK0/SI01/SDA01/LTXDO
~—=O P14/T106/TO06/TRDIOC0/SCK01/SCLO1/LRXDO

~—=0 P16/T102/TO02/TRDIOC1/S100/SDA00/RXDO/TOOLRXD
[+—=O P17/TI00/TO00/TRDIOB1/SCK00/SCLOO/INTP3
~—=CO P30/T101/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

=0 P15/T105/TO05/TRDIOA1/(TRDIOAO)/(TRDCLKO0)/SO00/TXDO/TOOLTXD/RTC1HZ
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<R>

RL78/F13, F14

1. OVERVIEW

1.5.11 RL78/F13 Pin Configuration for 30-pin Products

e RL78/F13: 30-pin Plastic LSSOP

Figure 1-33. RL78/F13 Pin Configuration for 30-pin Products

P84/ANIB/(KR4) O
P85/ANI7/(KR5) O

P86/ANIB/(KRE) O
P87/ANIO/KRT) O
P125/ANI24/TI03/TO03/TRDIOBO/SSIOT/INTP1/SNZOUT1 O
P120/ANI25/TI07/TO07/TRDIODO/SO01/INTP4 O
P41/TIHO/TO10/TRIIO0/SNZOUT2 O
P40/TOOL0 O—
RESET O——~{
P137/INTPO O—
P122/X2/EXCLK O]
P121/X1 O—]

©)

©CO~NOODWN =

10
11
12
13
14
15

30 [=—=0O P83/ANI5/(KR3

)
29[~—=0 P82/ANI4/(KR2)
)

28 [+=—=O P81/ANI3/(KR1
27 [=—=0 P80/ANI2/(KR0)

[*—=0 P34/AVrern/ANI1

[=—=0 P33/AVrerr/ANIO

0 P10/T113/TO13/TRJO0/SCK10/SCL10/CTXDO

~—0 P11/T112/TO12/(TRDIOB0)/SI10/SDA10/RXD1/CRXDO
[+—=0 P12/T111/TO11/(TRDIODO)/INTP5/SO10/TXD1/SNZOUT3
[=—=0O P13/T104/TO04/TRDIOAO/TRDCLK0/SI01/SDAO1/LTXDO
~—=0 P14/TI06/TO06/TRDIOC0/SCK01/SCLO1/LRXDO

=—=0 P16/T102/TO02/TRDIOC1/S100/SDA00/RXDO/TOOLRXD
[—=0 P17/T100/TO00/TRDIOB1/SCK00/SCLO0O/INTP3
[+—=O P30/TI01/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO

Cautions 1.

: Shaded pins are not available in the RL78/F13 (LIN incorporated) products (R5F10AAA, R5F10AAC, R5SF10AAD, R5F10AAE).

2. The available pins and functions differ depending on the product. Refer to CHAPTER 2 PIN FUNCTIONS for details.

3. Do not use the XT1 and XT2 pin functions in grade-Y products.

[=—=0 P15/TI05/TO05/TRDIOA1/(TRDIOAO)/(TRDCLKO0)/SO00/TXDO/TOOLTXD/RTC1HZ
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<R>

RL78/F13, F14

1. OVERVIEW

1.5.12 RL78/F13 Pin Configuration for 20-pin Products

e RL78/F13: 20-pin Plastic LSSOP

Figure 1-34. RL78/F13 Pin Configuration for 20-pin Products

P125/T103/TO03/TRDIOBO/SSIOT/INTP1/SNZOUT1 O
P120/T107/TO07/TRDIODO/SO01/INTP4 &
P40/TOOLO O=——n

RESETO—+{

P137/INTPO O——

P122/X2/EXCLK O———=

P121/X1 O——~

REGC O——

Vss O—

Voo O———

S OONDUO A WN =

S)

@)

O P81/ANI3/(KR1)
l=—=0 P8O/ANI2/(KRO)

[+——=0 P34/AVrerw/ANI1

l——=0 P33/AVeere/ANIO

l=—=0 P13/TI04/TO04/TRDIOAO/TRDCLKO/SI01/SDAO1/LTXDO
[~——=0O P14/TI06/TO06/TRDIOCO/SCKO1/SCLO1/LRXDO

[=—=0O P16/T102/TO02/TRDIOC1/SI00/SDA00/RXDO/TOOLRXD
[+—=O P17/T100/TO00/TRDIOB1/SCKO00/SCLOO/INTP3
[=—=O P30/T101/TO01/TRDIOD1/SSI00/INTP2/SNZOUTO

Caution Do not use the XT1 and XT2 pin functions in grade-Y products.

[=—=O P15/TI05/TO05/TRDIOA1/(TRDIOAO)/(TRDCLKO0)/SO00/TXD0O/TOOLTXD/RTC1HZ
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RL78/F13, F14

1. OVERVIEW

1.6 Order Information

Tables 1-7 to 1-9 show the order information for RL78/F14, RL78/F13 (CAN and LIN incorporated), and RL78/F13 (LIN

incorporated).
Table 1-7. Order Information for RL78/F14
<R> Package Device Order Name
30-pin plastic LSSOP Grade L R5F10PADLSP, R5F10PADCLSP, R5F10PAELSP, R5F10PAECLSP
Grade K R5F10PADKSP, R5F10PADCKSP, R5F10PAEKSP, R5F10PAECKSP
Grade Y R5F10PADYSP, R5F10PADCYSP, R5F10PAEYSP, R5F10PAECYSP
32-pin plastic HVQFN, HWQFN Grade L R5F10PBDLNA, R5F10PBDCLNA, R5F10PBELNA, R5F10PBECLNA
Grade K R5F10PBDKNA, R5F10PBDCKNA, R5F10PBEKNA, R5F10PBECKNA
Grade Y R5F10PBDYNA, R5F10PBDCYNA, R5F10PBEYNA, R5F10PBECYNA
48-pin plastic LFQFP Grade L R5F10PGDCLFB, R5F10PGECLFB, R5F10PGFCLFB,
R5F10PGGCLFB, R5F10PGHCLFB, R5F10PGJCLFB
Grade K R5F10PGDCKFB, R5F10PGECKFB, R5F10PGFCKFB,
R5F10PGGCKFB, R5F10PGHCKFB, R5F10PGJCKFB
Grade Y R5F10PGDCYFB, R5F10PGECYFB, R5F10PGFCYFB,
R5F10PGGCYFB, R5F10PGHCYFB, R5F10PGJCYFB
48-pin plastic HYQFN Grade L R5F10PGDLNA, R5F10PGELNA, R5F10PGFLNA, R5F10PGGLNA,
R5F10PGHLNA, R5F10PGJLNA
Grade K R5F10PGDKNA, R5F10PGEKNA, R5F10PGFKNA, R5F10PGGKNA,
R5F10PGHKNA, R5F10PGJKNA
Grade Y R5F10PGDYNA, R5F10PGEYNA, R5F10PGFYNA, R5F10PGGYNA,
R5F10PGHYNA, R5F10PGJYNA
64-pin plastic LFQFP Grade L R5F10PLECLFB, R5F10PLFCLFB, R5F10PLGCLFB, R5F10PLHCLFB,
R5F10PLJCLFB
Grade K R5F10PLECKFB, R5F10PLFCKFB, R5F10PLGCKFB,
R5F10PLHCKFB, R5F10PLJCKFB
Grade Y R5F10PLECYFB, R5F10PLFCYFB, R5F10PLGCYFB,
R5F10PLHCYFB, R5F10PLJCYFB
80-pin plastic LFQFP Grade L R5F10PMECLFB, R5F10PMFCLFB, R5F10PMGCLFB,
R5F10PMHCLFB, R5F10PMJCLFB
Grade K R5F10PMECKFB, R5F10PMFCKFB, R5F10PMGCKFB,
R5F10PMHCKFB, R5F10PMJCKFB
Grade Y R5F10PMECYFB, R5F10PMFCYFB, R5F10PMGCYFB,
R5F10PMHCYFB, R5F10PMJCYFB
100-pin plastic LFQFP Grade L R5F10PPECLFB, R5F10PPFCLFB, R5F10PPGCLFB,
R5F10PPHCLFB, R5F10PPJCLFB
Grade K R5F10PPECKFB, R5F10PPFCKFB, R5F10PPGCKFB,
R5F10PPHCKFB, R5F10PPJCKFB
Grade Y R5F10PPECYFB, R5F10PPFCYFB, R5F10PPGCYFB,
R5F10PPHCYFB, R5F10PPJCYFB
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Table 1-8. Order Information for RL78/F13 (CAN and LIN incorporated)

<R> Package Device Order Name

30-pin plastic LSSOP Grade L R5F10BACLSP, R5F10BACCLSP, R5F10BADLSP, R5F10BADCLSP,
R5F10BAELSP, R5F10BAECLSP, R5F10BAFLSP, R5F10BAFCLSP,
R5F10BAGLSP, R5F10BAGCLSP

Grade K R5F10BACKSP, R5F10BACCKSP, R5F10BADKSP, R5F10BADCKSP,
R5F10BAEKSP, R5F10BAECKSP, R5F10BAFKSP, R5F10BAFCKSP,
R5F10BAGKSP, R5F10BAGCKSP

Grade Y R5F10BACYSP, R5F10BACCYSP, R5F10BADYSP, R5F10BADCYSP,
R5F10BAEYSP, R5F10BAECYSP, R5F10BAFYSP, R5F10BAFCYSP,
R5F10BAGYSP, R5F10BAGCYSP

32-pin plastic HVQFN, HWQFN Grade L R5F10BBCLNA, R5F10BBCCLNA, R5F10BBDLNA, R5F10BBDCLNA,
R5F10BBELNA, R5F10BBECLNA, R5F10BBFLNA, R5F10BBFCLNA,
R5F10BBGLNA, R5F10BBGCLNA

Grade K R5F10BBCKNA, R5F10BBCCKNA, R5F 10BBDKNA, R5F10BBDCKNA,
R5F10BBEKNA, R5F10BBECKNA, R5F10BBFKNA, R5F10BBFCKNA,
R5F10BBGKNA, R5F10BBGCKNA

Grade Y R5F10BBCYNA, R5F10BBCCYNA, R5F10BBDYNA, R5F10BBDCYNA,
R5F10BBEYNA, R5F10BBECYNA, R5F10BBFYNA, R5F10BBFCYNA,
R5F10BBGYNA, R5F10BBGCYNA

48-pin plastic LFQFP Grade L R5F10BGCCLFB, R5F10BGDCLFB, R5F10BGECLFB,
R5F10BGFCLFB, R5F10BGGCLFB
Grade K R5F10BGCCKFB, R5F10BGDCKFB, R5F10BGECKFB,
R5F10BGFCKFB, R5F10BGGCKFB
Grade Y R5F10BGCCYFB, R5F10BGDCYFB, R5F10BGECYFB,
R5F10BGFCYFB, R5F10BGGCYFB
48-pin plastic HVQFN Grade L R5F10BGCLNA, R5F10BGDLNA, R5F10BGELNA, R5F10BGFLNA,
R5F10BGGLNA
Grade K R5F10BGCKNA, R5F10BGDKNA, R5F10BGEKNA, R5F10BGFKNA,
R5F10BGGKNA
Grade Y R5F10BGCYNA, R5F10BGDYNA, R5F10BGEYNA, R5F10BGFYNA,
R5F10BGGYNA
64-pin plastic LFQFP Grade L R5F10BLCCLFB, R5F10BLDCLFB, R5F10BLECLFB, R5F10BLFCLFB,
R5F10BLGCLFB
Grade K R5F10BLCCKFB, R5F10BLDCKFB, R5F10BLECKFB, R5F10BLFCKFB,
R5F10BLGCKFB
Grade Y R5F10BLCCYFB, R5F10BLDCYFB, R5F10BLECYFB, R5F10BLFCYFB,
R5F10BLGCYFB
80-pin plastic LFQFP Grade L R5F10BMECLFB, R5F10BMFCLFB, R5F10BMGCLFB
Grade K R5F10BMECKFB, R5F10BMFCKFB, R5F10BMGCKFB
Grade Y R5F10BMECYFB, R5F10BMFCYFB, R5F10BMGCYFB
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RL78/F13, F14

1. OVERVIEW

Table 1-9. Order Information for RL78/F13 (LIN incorporated)

Package Device Order Name
20-pin plastic LSSOP Grade L R5F10A6ALSP, R5F10A6ACLSP, R5F10A6CLSP, R5F10A6CCLSP,
R5F10A6DLSP, R5F10A6DCLSP, R5F10A6ELSP, R5F10A6ECLSP
Grade K R5F10A6AKSP, R5F10A6ACKSP, R5F10A6CKSP, R5F10A6CCKSP,
R5F10A6DKSP, R5F10A6DCKSP, R5F10A6EKSP, R5F10A6ECKSP
Grade Y R5F10A6AYSP, R5F10A6ACYSP, R5F10A6CYSP, R5F10A6CCYSP,
R5F10A6DYSP, R5F10A6DCYSP, R5F10A6EYSP, R5SF10A6ECYSP
30-pin plastic LSSOP Grade L R5F10AAALSP, R5F10AAACLSP, R5F10AACLSP, R5F10AACCLSP,
R5F10AADLSP, R5F10AADCLSP, R5F10AAELSP, R5F10AAECLSP
Grade K R5F10AAAKSP, R5F10AAACKSP, R5F10AACKSP, R5F10AACCKSP,
R5F10AADKSP, R5F10AADCKSP, R5F10AAEKSP, R5F10AAECKSP
Grade Y R5F10AAAYSP, R5F10AAACYSP, R5F10AACYSP, R5F10AACCYSP,
R5F10AADYSP, R5F10AADCYSP, R5F10AAEYSP, R5F10AAECYSP
32-pin plastic HVQFN, HWQFN Grade L R5F10ABALNA, R5F10ABACLNA, R5F10ABCLNA, R5F10ABCCLNA,
R5F10ABDLNA, R5F10ABDCLNA, R5F10ABELNA, R5F10ABECLNA
Grade K R5F10ABAKNA, R5F10ABACKNA, R5F10ABCKNA, R5F10ABCCKNA,
R5F10ABDKNA, R5F10ABDCKNA, R5F10ABEKNA, R5F10ABECKNA
Grade Y R5F10ABAYNA, R5F10ABACYNA, R5F10ABCYNA, R5F10ABCCYNA,
R5F10ABDYNA, R5F10ABDCYNA, R5F10ABEYNA, R5F10ABECYNA
48-pin plastic LFQFP Grade L R5F10AGACLFB, R5F10AGCCLFB, R5F10AGDCLFB,
R5F10AGECLFB, R5F10AGFCLFB, R5F10AGGCLFB
Grade K R5F10AGACKFB, R5F10AGCCKFB, R5F10AGDCKFB,
R5F10AGECKFB, R5F10AGFCKFB, R5F10AGGCKFB
Grade Y R5F10AGACYFB, R5F10AGCCYFB, R5F10AGDCYFB,
R5F10AGECYFB, R5F10AGFCYFB, R5F10AGGCYFB
48-pin plastic HYQFN Grade L R5F10AGALNA, R5F10AGCLNA, R5F10AGDLNA, R5F10AGELNA,
R5F10AGFLNA, R5F10AGGLNA
Grade K R5F10AGAKNA, R5F10AGCKNA, R5F10AGDKNA, R5F10AGEKNA,
R5F10AGFKNA, R5F10AGGKNA
Grade Y R5F10AGAYNA, R5F10AGCYNA, R5F10AGDYNA, R5F10AGEYNA,
R5F10AGFYNA, R5F10AGGYNA
64-pin plastic LFQFP Grade L R5F10ALCCLFB, R5F10ALDCLFB, R5F10ALECLFB, R5F10ALFCLFB,
R5F10ALGCLFB
Grade K R5F10ALCCKFB, R5F10ALDCKFB, R5F10ALECKFB,
R5F10ALFCKFB, R5F10ALGCKFB
Grade Y R5F10ALCCYFB, R5F10ALDCYFB, R5F10ALECYFB,
R5F10ALFCYFB, R5F10ALGCYFB
80-pin plastic LFQFP Grade L R5F10AMECLFB, R5F10AMFCLFB, R5F10AMGCLFB
Grade K R5F10AMECKFB, R5F10AMFCKFB, R5F10AMGCKFB
Grade Y R5F10AMECYFB, R5F10AMFCYFB, R5F10AMGCYFB
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2. PIN FUNCTIONS

2.1 Pin Function List

Pin I/O buffer power supplies depend on the product. Table 2-1 shows the relationship between these power supplies
and the pins. EVop indicates EVbbo and EVob1.

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

(1) 20-pin, 30-pin, 32-pin, and 48-pin products

Power Supply Corresponding Pins

Vob All pins

(2) 64-pin products

Power Supply Corresponding Pins
EVopo « Port pins other than P33, P34, P80 to P87, P90 to P96 N°t¢, P121 to P124, and P137
Voo « P33, P34, P80 to P87, P90 to P96 N°t®, P121 to P124, and P137
¢ Pins other than port pins

Note In R5F10PLE, R5F10PLF, R5F10BLC, R5F10BLD, R5F10BLE, R5F10BLF, R5F10BLG, R5F10ALF, and

R5F10ALG, the power supply for P96 is EVopo. In RSF10ALC, R5F10ALD, and R5F10ALE, the power supply for
P92 to P97 is EVbpo.

(3) 80-pin products

Power Supply Corresponding Pins
EVopo « Port pins other than P33, P34, P80 to P87, P90 to P97 N°t p121 to P124, and P137
Voo « P33, P34, P80 to P87, P90 to P97 N°t p121 to P124, and P137
* Pins other than port pins

Note In R5F10PME, R5F10PMF, R5F10BME, R5F10BMF, R5F10BMG, R5F10AME, R5F10AMF, and R5F10AMG, the
power supply for P96 and P97 is EVono.
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(4) 100-pin products

Power Supply Corresponding Pins
EVooo, EVop1 e Port pins other than P33, P34, P80 to P87, P90 to P97, P100 to P105, P121 to P124,
and P137
Voo * P33, P34, P80 to P87, P90 to P97, P100 to P105, P121 to P124, and P137
e Pins other than port pins

The products are classified into the following five groups according to the product type, pin count, and code flash
memory size.

Group A: RL78/F13 (LIN incorporated) products with 20, 30, 32, 48, or 64 pins and 16 Kbytes to 64 Kbytes of code
flash memory

Group B: RL78/F13 (LIN incorporated) products with 48 or 64 pins and 96 Kbytes to 128 Kbytes of code flash memory
or with 80 pins and 64 Kbytes to 128 Kbytes of code flash memory

Group C: RL78/F13 (CAN and LIN incorporated) products with 30, 32, 48, 64, or 80 pins and 32 Kbytes to 128 Kbytes
of code flash memory

Group D: RL78/F14 products with 30, 32, 48, 64, or 80 pins and 48 Kbytes to 96 Kbytes of code flash memory

Group E: RL78/F14 products with 48, 64, or 80 pins and 128 Kbytes to 256 Kbytes of code flash memory or with 100
pins and 64 Kbytes to 256 Kbytes of code flash memory

This subchapter describes the 100-pin products of RL78/F14 and the 80-pin products of RL78/F13 (CAN and LIN
incorporated) as examples.
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2. PIN FUNCTIONS

2.1.1 RL78/F14 100-pin products

(1/2
Function /0 Function After Reset Alternate Function
Name
P00 110 Port 0 Input port (TI05)/(TO05)/INTP9
P01 Use of an on-chip pull-up resistor can be specified by a software setting. (TI04)/(TO04)
P02 (T106)/(TO06)
P03 (RTC1HZ)
P10 110 Port 1 Input port TIM13/TO13/TRJO0/SCK10/SCL10/
Input of P10, P11, P13, P14, P16, and P17 can be set to TTL input LTXD1/CTXDO
P11 buffer. TI12/TO12/(TRDIOBO0)/SI10/
Use of an on-chip pull-up resistor can be specified by a software setting. SDA10/RXD1/LRXD1/CRXD0O
P12 Output from P10 to P17 can be set to N-ch open-drain output. TI11/TO11/(TRDIODO)/INTP5/
For input to P10, P11, P13, P14, P16, and P17, the threshold level can SO10/TXD1/SNZOUT3
P13 be specified. TI04/TO04/TRDIOAO/TRDCLKO/
SI01/SDA01/LTXDO
P14 TI06/TO06/TRDIOCO/SCKO1/
SCLO1/LRXDO
P15 TI05/TO05/TRDIOA1/(TRDIOAQ)/
(TRDCLKO0)/SO00/TXD0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/S100/
SDAOO/RXDO/TOOLRXD
P17 TI00/TO00/TRDIOB1/SCK00/
SCLOO/INTP3
P30 110 Port 3 Input port TI01/TO01/TRDIOD1/SSI00/
Input of P30 can be set to TTL input buffer. INTP2/SNZOUTO
P31 P33 and P34 can be set to analog input. TI14/TO14/STOPST/(INTP2)
P32 For input to P30 to P32, use of an on-chip pull-up resistor can be TI16/TO16/INTP7
specified by a software setting. -
P33 For input to P30, the threshold level can be specified. Anratlog input | AVREFP/ANIO
P34 po AVREFM/ANI1
P40 /0 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIO0/VCOUTO/
For input to P43, the threshold level can be specified. SNZOUT2
P42 (LTXDO)
P43 (LRXDO)
P44 (TI07)/(TO07)
P45 (TI10)/(TO10)
P46 (T2)/(TO12)
P47 INTP13
P50 110 Port 5 Input port (SSI01)/(INTP3)
P51 Input of P54 can be set to TTL input buffer. (SO01)/INTP11
P52 Use of an on-chip pull-up resistor can be specified by a software setting. (SCKO1)/(STOPST)
P53 For input to P50 and P52 to P54, the threshold level can be specified. (SI01YINTP10
P54 (T11)/(TO11)/SSI10
P55 (TI3)/(TO13)
P56 (TI5)/(TO15)/(SNZOUT1)
P57 (TH7)/(TO17)/(SNZOUTO)
P60 110 Port 6 Input port (SCKO00)/(SCL00)
P61 Input of P62 and P63 can be set to TTL input buffer. (S100)/(SDA00)/(RXDO)
P62 Use of an on-chip pull-up resistor can be specified by a software setting. (SO00)/(TXDO)/SCLAO
Output from P60 to P63 can be set to N-ch open-drain output. ——
P63 (SSI00)/SDAAO
For input to P60 to P63, the threshold level can be specified.
P64 (T114)/(TO14)/(SNZOUT3)
P65 (TI16)/(TO16)/(SNZOUT2)
P66 (T100)/(TO00)
P67 (T102)/(TO02)

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/O redirection
registers (PIOR). Only the STOPST function of P52 can be assigned via settings in the STOP status output
control register (STPSTC).
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2. PIN FUNCTIONS

2/2
Function 110 Function After Reset Alternate Function (
Name

P70 110 Port 7 Analog input | ANI26/KRO/TI15/TO15/INTP8/
Input of P70, P71, and P73 can be set to TTL input buffer. port SI11/SDA11/SNZOUT4

P71 P70 to P74 can be set to analog input. ANI27/KR1/TI17/TO17/INTP6/
Use of an on-chip pull-up resistor can be specified by a software setting. SCK11/SCL11/SNZOUT5

P72 Output from P70 to P72 can be set to N-ch open-drain output. ANI28/KR2/(CTXD0)/S0O11/
For input to P70, P71, P73, and P75 to P77, the threshold level can be SNZOUT6

P73 specified. ANI29/KR3/(CRXD0)/SSI11/

SNZOUT7

P74 ANI30/KR4/(SO10)/(TXD1)

P75 Input port KR5/(S110)/(RXD1)

P76 KR6/(SCK10)

P77 KR7/(SSI10)/INTP12

P80 110 Port 8 Analog input | ANI2/ANOO

P81 P80 to P87 can be set to analog input. port ANI3/IVCMP0O

P82 ANI4/IVCMPO1

P83 ANI5/IVCMP02

P84 ANI6/IVCMPO3

P85 ANI7/IVREFO

P86 ANI8

P87 ANI9

P90 /0 Port 9 Analog input | ANI10

P91 P90 to P97 can be set to analog input. port ANI11

P92 ANI12

P93 ANI13

P94 ANI14

P95 ANI15

P96 ANI16

P97 ANI17

P100 110 Port 10 Analog input | ANI18

P101 P100 to P105 can be set to analog input. port ANI19

P102 For P106 and P107, use of an on-chip pull-up resistor can be specified by ANI20
a software setting.

P103 For input to P107, the threshold level can be specified. ANIZ1

P104 ANI22

P105 ANI23

P106 Input port (LTXD1)

P107 (LRXD1)

P120 110 Port 12 Analog input [ ANI25/TI07/TO07/TRDIODO/
Input of P125 can be set to TTL input buffer. port SO01/INTP4

P121 Input P120 and P125 can be set to analog input. Input port X1

P122 For P120 and P125 to P127, use of an on-chip pull-up resistor can be X2/EXCLK

P123 specified by a software setting. . XT1
Output from P120 can be set to N-ch open-drain output.

P124 For input to P125, the threshold level can be specified. XT2/EXCLKS

P125 110 Analog input | ANI24/T103/TO03/TRDIOBO/

port SSI01/INTP1/SNZOUT1

P126 Input port (T101)/(TOO1)

P127 (T103)/(TO03)

P130 Output Port 13 Output port | RESOUT

P137 Input Input port INTPO

P140 /0 Port 14 Input port PCLBUZO
Use of an on-chip pull-up resistor can be specified by a software setting.

P150 /0 Port 15 Input port (SSI11)

P151 Use of an on-chip pull-up resistor can be specified by a software setting. (S011)

P152 For input to P150, P152, and P153, the threshold level can be specified. ST

P153 (SCK11)

P154 (SNZOUT7)

P155 (SNZOUT6)

P156 (SNZOUTS5)

P157 (SNZOUT4)

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/O redirection
registers (PIOR).
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2. PIN FUNCTIONS

2.1.2 RL78/F13 (CAN and LIN incorporated) 80-pin products

(1/2
Function 110 Function After Reset Alternate Function
Name
P00 110 Port 0 Input port (TI05)/(TO05)/INTP9
PO1 Use of an on-chip pull-up resistor can be specified by a software setting. (TI04)/(TO04)
P02 (T106)/(TO06)
P10 110 Port 1 Input port TI13/TO13/TRJO0/SCK10/SCL10/
Input of P10, P11, P13, P14, P16, and P17 can be set to TTL input buffer. CTXDO
P11 Use of an on-chip pull-up resistor can be specified by a software setting. TI12/TO12/(TRDIOBO0)/SI10/
Output from P10 to P17 can be set to N-ch open-drain output. SDA10/RXD1/CRXDO
P12 For input to P10, P11, P13, P14, P16, and P17, the threshold level can be TI11/TO11/(TRDIODO)Y/INTPS/
specified. SO10/TXD1/SNZOUT3
P13 TI04/TO04/TRDIOAO/TRDCLKO/
SI01/SDA01/LTXDO
P14 TI06/TO06/TRDIOC0/SCKO1/
SCLO01/LRXDO
P15 TI05/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO0)/SO00/TXDO0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/S100/
SDA0O/RXDO/TOOLRXD
P17 TI00/TO00/TRDIOB1/SCKO00/
SCLOO/INTP3
P30 /0 Port 3 Input port | TI01/TO01/TRDIOD1/SSI00/
Input of P30 can be set to TTL input buffer. INTP2/SNZOUTO
P31 P33 and P34 can be set to analog input. STOPST/(INTP2)
P32 For input to P30 to P32, use of an on-chip pull-up resistor can be specified INTP7
by a software setting.
P33 For input to P30, the threshold level can be specified. Analog input. | AVREFF/ANIO
P34 port AVREFWANI1
P40 110 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIO0/SNZOUT2
P42 For input to P43, the threshold level can be specified. (LTXDO)
P43 (LRXDO)
P44 (TI07)/(TOO07)
P45 (T110)/(TO10)
P46 (T2)/(TO12)
P47 —
P50 10 Port 5 Input port | (SSI01)/(INTP3)
P51 Use of an on-chip pull-up resistor can be specified by a software setting. (SO01)/INTP11
P52 For input to P50 and P52 to P54, the threshold level can be specified. (M)/(STOPST)
P53 Input of P54 can be set to TTL input buffer. (SI01)/INTP10
P54 (TI1)(TO11)/SSI10
P55 (TI3)/(TO13)
P56 (SNZOUT1)
P57 (SNZOUTO)
P60 /0 Port 6 Input port (SCK00)/(SCL00)
P61 Input of P62 and P63 can be set to TTL input buffer. (S100)/(SDA0D)/(RXDO0)
P62 Use of an on-chip pull-up resistor can be specified by a software setting. (SO00)/(TXDO)/SCLAO
o3 Out?ut from P60 to P63 can be set to N-ch open-drain olu.tput. (SSW)/SDAAO
For input to P60 to P63, the threshold level can be specified.
P64 (SNZOUT3)
P65 (SNZOUT2)
P66 (T100)/(TO00)
P67 (T102)/(TO02)

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/O redirection
registers (PIOR). Only the STOPST function of P52 can be assigned via settings in the STOP status output
control register (STPSTC).
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(2/2)
Function /10 Function After Reset Alternate Function
Name
P70 110 Port 7 Input port KRO/INTP8/SI11/SDA11/
Input of P70, P71, and P73 can be set to TTL input buffer. SNZOUT4
P71 Use of an on-chip pull-up resistor can be specified by a software setting. KR1/INTP6/SCK11/SCL11/
Output from P70 to P72 can be set to N-ch open-drain output. SNZOUT5
P72 For input to P70, P71, P73, and P75 to P77, the threshold level can be KR2/(CTXD0)/SO11/SNZOUT6
P73 specified. KR3/(CRXDO0)/SSI11/SNZOUT?
P74 KR4/(SO10)/(TXD1)
P75 KR5/(S110)/(RXD1)
P76 KR6/(SCK10)
P77 KR7/(SSI10)
P80 /0 Port 8 Analog input | ANI2
P81 P80 to P87 can be set to analog input. port ANI3
P82 ANI4
P83 ANI5
P84 ANI6
P85 ANI7
P86 ANI8
P87 ANI9
P90 1/0 Port 9 Analog input | ANI10
P91 P90 to P97 can be set to analog input. port ANI11
P92 For P96 and P97, use of an on-chip pull-up resistor can be specified by a ANI12
o3 software setting. ANM3
P94 ANI14
P95 ANI15
P96 ANI26
P97 ANI27
P120 110 Port 12 Analog input | ANI25/TI07/TO07/TRDIODO/
Input of P125 can be set to TTL input buffer. port SOO01/INTP4
P121 Input P120 and P125 can be set to analog input. Input port X1
P122 For P120, P125, and P126, use of an on-chip pull-up resistor can be X2/EXCLK
P123 specified by a software setting. XT1
p124 Output from P120 can be set to N-ch open-drain output. XT2EXCLKS
For input to P125, the threshold level can be specified.
P125 110 Analog input | ANI24/T103/TO03/TRDIOBO/
port "SSI01/INTP1/SNZOUT1
P126 Input port (TI01)/(TOO1)
P130 Output Port 13 Output port | RESOUT
P137 Input Input port INTPO
P140 110 Port 14 Input port PCLBUZ0
Use of an on-chip pull-up resistor can be specified by a software setting.

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/O redirection
registers (PIOR).
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2.1.3 RL78/F13 (LIN incorporated) 80-pin products

(1/2)
Function 110 Function After Reset Alternate Function
Name
P00 110 Port 0 Input port (T105)/(TO05)/INTP9
PO1 Use of an on-chip pull-up resistor can be specified by a software setting. (TI04)/(TO04)
P02 (T106)/(TO06)
P10 110 Port 1 Input port TI13/TO13/TRJO0/SCK10/SCL10
P11 Input of P10, P11, P13, P14, P16, and P17 can be set to TTL input buffer. TI12/TO12/(TRDIOBO)/SI10/
Use of an on-chip pull-up resistor can be specified by a software setting. SDA10/RXD1
P12 Output from P10 to P17 can be set to N-ch open-drain output. TI11/TO11/(TRDIODO)/INTP5/
For input to P10, P11, P13, P14, P16, and P17, the threshold level can be SO10/TXD1/SNZOUT3
P13 specified. TI04/TO04/TRDIOAO/TRDCLKO/
SI01/SDA01/LTXDO
P14 TI06/TO06/TRDIOCO/SCKO1/
SCLO1/LRXDO
P15 TI05/TO05/TRDIOA1/(TRDIOAO)/
(TRDCLKO0)/SO00/TXDO0/
TOOLTXD/RTC1HZ
P16 TI02/TO02/TRDIOC1/S100/
SDA0O/RXDO/TOOLRXD
P17 TI00/TO00/TRDIOB1/SCKO0/
SCLOO/INTP3
P30 110 Port 3 Input port TI01/TO01/TRDIOD1/SSI00/
Input of P30 can be set to TTL input buffer. INTP2/SNZOUTO
P31 P33 and P34 can be set to analog input. STOPST/(INTP2)
P32 For input to P30 to P32, use of an on-chip pull-up resistor can be specified INTP7
by a software setting. -
P33 For input to P30, the threshold level can be specified. Analog input | AVREFP/ANIO
P34 port AVREFM/ANI1
P40 110 Port 4 Input port TOOLO
P41 Use of an on-chip pull-up resistor can be specified by a software setting. TI10/TO10/TRJIO0/SNZOUT?2
P42 For input to P43, the threshold level can be specified. (LTXDO)
P43 (LRXDO)
P44 (TI07)/(TO07)
P45 (TI10)/(TO10)
P46 (TI12)/(TO12)
P47 —
P50 110 Port 5 Input port (SSI0T)/(INTP3)
P51 Use of an on-chip pull-up resistor can be specified by a software setting. (SO01)/INTP11
P52 For input to P50 and P52 to P54, the threshold level can be specified. (M)/(STOPST)
P53 Input of P54 can be set to TTL input buffer. (SI01)/INTP10
P54 (TH1)(TO11)/SSIH0
P55 (TI13)/(TO13)
P56 (SNZOUT1)
P57 (SNZOUTO)
P60 1fe) Port 6 Input port | (SCK00)/(SCL0O)
P61 Input of P62 and P63 can be set to TTL input buffer. (S100)/(SDA00)/(RXDO)
P62 Use of an on-chip pull-up resistor can be specified by a software setting. (SO00)/(TXDO)/SCLAO
Output from P60 to P63 can be set to N-ch open-drain output. ———
P63 For input to P60 to P63, the threshold level can be specified. (SSI00)SDAAO
P64 (SNZOUT3)
P65 (SNZOUT2)
P66 (T100)/(TO00)
P67 (T102)/(TO02)

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/O redirection
registers (PIOR). Only the STOPST function of P52 can be assigned via settings in the STOP status output
control register (STPSTC).
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(2/2
Function /0 Function After Reset Alternate Function
Name
P70 110 Port 7 Input port KRO/INTP8/SI11/SDA11/SNZOUT4
P71 Input of P70, P71, and P73 can be set to TTL input buffer. KR1/INTP6/SCK11/SCL11/
Use of an on-chip pull-up resistor can be specified by a software setting. SNZOUT5
P72 Output from P70 to P72 can be set to N-ch open-drain output. KR2/SO11/SNZOUT6
P73 For input to P70, P71, P73, and P75 to P77, the threshold level can be KR3/SSI11/SNZOUT7
P74 specified. KR4/(SO10)/(TXD1)
P75 KR5/(S110)/(RXD1)
P76 KR6/(SCK10)
P77 KR7/(SSI10)
P80 I/0 Port 8 Analog input | ANI2
P81 P80 to P87 can be set to analog input. port ANI3
P82 ANI4
P83 ANI5
P84 ANIB
P85 ANI7
P86 ANI8
P87 ANI9
P90 /0 Port 9 Analog input | ANI10
P91 P90 to P97 can be set to analog input. port ANI11
P92 For P96 and P97, use of an on-chip pull-up resistor can be specified by a ANI12
93 software setting. ANI3
P94 ANI14
P95 ANI15
P96 ANI26
P97 ANI27
P120 110 Port 12 Analog input | ANI25/T107/TO07/TRDIODO/
Input of P125 can be set to TTL input buffer. port SO01/INTP4
P121 Input P120 and P125 can be set to analog input. Input port X1
P122 For P120, P125, and P126, use of an on-chip pull-up resistor can be X2/EXCLK
P123 specified by a software setting. XT1
p124 Output from P120 can be set to N-ch open-drain output. XT2EXCLKS
For input to P125, the threshold level can be specified.
P125 110 Analog input | ANI24/T103/TO03/TRDIOBO/
port SSI01/INTP1/SNZOUT1
P126 Input port (TI01)/(TOO1)
P130 Output Port 13 Output port | RESOUT
P137 Input Input port INTPO
P140 110 Port 14 Input port PCLBUZ0

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

Remark Functions in parentheses in the above table can be assigned via settings in the peripheral 1/O redirection
registers (PIOR).
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RL78/F13, F14 2. PIN FUNCTIONS
2.1.4 Pins for each product (pins other than port pins)
This subchapter shows the pins other than the ports shown in tables 2-2 to 2-4 for each product.
v indicates the pin that is provided in the product and — indicates the pin that is not provided.
Table 2-2. List of RL78/F14 Pins Other than Port Pins (1/5)
Pin I/O Function Pin Count
Function 100- | 80- | 64- | 48 | 32- | 30-
pin pin pin pin pin pin
ANIO Input | A/D converter analog input (Voo connection) v v \ v v v
ANI1 Input \ v N \ N N
ANI2 Input R v \ R v v
ANI3 Input \ v N \ N N
ANI4 Input R v \ R v v
ANI5 Input \ v N \ N N
ANI6 Input R v \ R v v
ANI7 Input \ v N \ N N
ANI8 Input v v S v — v
ANI9 Input \ v N \ — N
ANI10 Input v v S v — —
ANI11 Input \ v N \ — —
ANI12 Input v v S v — —
ANI13 Input \ v N — — —
ANI14 Input v v S — — —
ANI15 Input \ v N — — —
ANI16 Input N | Notet | Notet | — —
ANI17 Input N [yNotet| — — —
ANI18 Input v — — — — —
ANI19 Input \ — — — — —
ANI20 Input v — — — — —
ANI21 Input \ — — — — —
ANI22 Input v — — — — —
ANI23 Input \ — — — — —
ANI24 Input | A/D converter analog input (EVoo connection) v \ \ R v v
ANI25 Input \ \ N \ N N
ANI26 Input v \ N Netet ] —
ANI27 Input \ \ — | Neter] —
ANI28 Input N[ Netet | fyNoted) —
ANI29 Input N [yNotet| — — —
ANI30 Input N Netet | — — —
IVCMPOO | Input | Comparator analog voltage input \ S N \ N N
IVCMPO1 | Input v v \ R v v
IVCMPO2 | Input \ v S \ N N
IVCMPO3 | Input v v \ R v v
IVREFO | Input | Comparator reference voltage input \ v N \ N N
Note 1. Provided only in Group E products.
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2. PIN FUNCTIONS

Table 2-2. List of RL78/F14 Pins Other than Port Pins (2/5)

Pin /10 Function Pin Count
Function 100- | 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
pin

KRO Input | Key interrupt input V V \ V V R
KR1 Input Y R \ y Y N
KR2 | Input N J v J v v
KR3 Input v v v v v v
KR4 Input N N N N N y
KR5 Input y R \ y Y N
KR6 Input y v \/ V — Y
KR7 Input y V \ y — Y
ANOO Output | D/A converter output N v N N N N
VCOUTO | Output | Comparator output N N N N N N
TIOO Input 16-bit timer 00 input N N N N N N
TIO1 Input | 16-bit timer 01 input (8-bit mode available) N v N N N N
TIO2 Input | 16-bit timer 02 input N N N N N N
TIO3 Input | 16-bit timer 03 input (8-bit mode available) N v N N N N
TIO4 Input | 16-bit timer 04 input N N N N N N
TIO5 Input 16-bit timer 05 input N N N N N N
TI06 Input | 16-bit timer 06 input v v v v J d
TI07 Input 16-bit timer 07 input N N N N N N
TI10 Input | 16-bit timer 10 input V \/ \/ V V Y
TI11 Input | 16-bit timer 11 input (8-bit mode available) V V \ y R R
T2 Input | 16-bit timer 12 input V \/ \/ V V Y
T3 Input | 16-bit timer 13 input (8-bit mode available) N v N N N N
T4 Input | 16-bit timer 14 input N /Note1 | | Note1 | . Notet _ _
TI15 Input | 16-bit timer 15 input y N Note1 | [ Note1 | / Note1 — _
TI16 Input | 16-bit timer 16 input N / Note1 | yNote1 | . Note1 _ _
THM7 Input | 16-bit timer 17 input N / Note1 | {/Note1 | ./ Note1 _ _
TOO00 Output | 16-bit timer 00 output N N N N N N
TOO01 Output | 16-bit timer 01 output (8-bit mode available) \ v Y N N N
TOO02 | Output | 16-bit timer 02 output v v v v v J
TOO03 Output | 16-bit timer 03 output (8-bit mode available) \ v Y N N N
TOO04 Output | 16-bit timer 04 output y v \/ V wl Y
TO05 Output | 16-bit timer 05 output N N N N N N
TOO06 Output | 16-bit timer 06 output y v \/ V wl Y
TOO07 | Output | 16-bit timer 07 output v v v v v J
TO10 Output | 16-bit timer 10 output N N N N N N
TO11 Output | 16-bit timer 11 output (8-bit mode available) ~ N N N N N
TO12 Output | 16-bit timer 12 output N N N N N N
TO13 Output | 16-bit timer 13 output (8-bit mode available) ~ N N N N N
TO14 Output | 16-bit timer 14 output N /Note1 | y/Note1 | . Note1 _ _
TO15 Output | 16-bit timer 15 output N \ Note1 | \/Note1 | / Note1 _ o
TO16 Output | 16-bit timer 16 output Y  Note1 | [ Note1 | / Noted — _
TO17 Output | 16-bit timer 17 output N /Note1 | |/ Note1 | . Notet _ _

Note 1. Provided only in Group E products.
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Table 2-2. List of RL78/F14 Pins Other than Port Pins (3/5)

Pin 110 Function Pin Count
Function 100- | 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
pin
TRJIOO I/0 | Timer RJ input/output y R \ y v v
TRJOO Output | Timer RJ output y V v y v v
TRDCLKO | Input | Timer RD external clock input Y R \ Y v v
TRDIOAO I/0 | Timer RDO input/output y y J y V d
TRDIOBO 110 J y v V \ \
TRDIOCO 110 y y \ y d d
TRDIODO 110 y V v y R R
TRDIOA1 I/0 | Timer RD1 input/output Y R \ Y v v
TRDIOB1 110 y V \ y R R
TRDIOCH1 110 J y v J \ \
TRDIOD1 110 y y \ y d d
RXDO Input | Serial data input to UARTO \ v v \ v v
RXD1 Input | Serial data input to UART1 Y R \ Y v v
TXDO Output | Serial data output from UARTO y V \ V R v
TXD1 Output | Serial data output from UART1 Y R \ y v v
SCLAO I/0 | Clock input/output for ICAQ y y \ y d —
SCL00 Output | Clock output from simplified 12C \ v v N v v
SCLO1 Output y y J y d d
SCL10 Output V V \ N v v
SCL11 Output y R \ Y — —
SDAAO 110 Serial data input/output for IICAQ V V \ V R —
SDA0O 110 Serial data input/output for simplified 12C \ v v \ v v
SDAO1 110 y y \ y V R
SDA10 110 V y v V \ \
SDA11 110 Y R \ y — —
SCKO00 110 Clock input/output for CSI00 y V v y v v
SCKO1 I/0 | Clock input/output for CSI01 y R \ y v v
SCK10 110 | Clock input/output for CSI10 y y \ y d d
SCK11 110 Clock input/output for CSI11 N v v N — —
SI00 Input | Serial data input to CSI00 Y y \ y d d
SI01 Input | Serial data input to CSIO1 V V \ y v v
sI10 Input | Serial data input to CSI10 Y R \ y v v
SI11 Input | Serial data input to CSI11 V V \ y — —
S000 Output | Serial data output from CSI00 N v v N v v
S001 Output | Serial data output from CSI01 y y \ y R d
S010 Output | Serial data output from CSI10 N v v N v v
SO Output | Serial data output from CSI11 Y R \ y — —
SSI00 Input | Slave select input to CSI00 (SPI00) y V v y \/ R
SSI01 Input | Slave select input to CSI01 (SPI01) Y R \ Y
SSI10 Input | Slave select input to CSI10 (SPI10) Y y \ — —
SSI11 Input | Slave select input to CSI11 (SPI11) y R \ y — —
CRXDO Input | Serial data input to CAN y y \ y
CTXDO Output | Serial data output from CAN y V v y
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Table 2-2. List of RL78/F14 Pins Other than Port Pins (4/5)

Pin /10 Function Pin Count
Function 100- | 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
pin
LRXDO Input | Serial data input to LIN Y R \ Y d v
LRXD1 Input y  Noted | y/Noted | /Noted | __ —
LTXDO Output | Serial data output from LIN Y R \ y v v
LTXD1 Output y \ Notet | | Notet | \ Notet | __ —
INTPO Input | External interrupt input N v v N v v
INTP1 Input y y \ y d d
INTP2 Input y V \ y v R
INTP3 Input Y R \ Y v v
INTP4 Input y V \ y v R
INTP5 Input v J v v v v
INTP6 Input y y \ y — —
INTP7 Input v v v v — —
INTP8 Input Y R \ Y — —
INTP9 Input y V \ y — —
INTP10 Input Y R \ — — —
INTP11 Input v V J — — —
INTP12 Input N /Note 1 | / Note 1 _ _ o
INTP13 | Input v ymeer | — _ —
PCLBUZO | Output | Clock output/buzzer output 0 y V v y — —
RESOUT | Output | Reset output Y R \/ Y — —
STOPST | Output | STOP status output y V v y — —
SNZOUTO | Output | SNOOZE status output v R v N v v
SNZOUT1 | Output y y J y d d
SNZOUT2 | Output v v v v v v
SNZOUT3 | Output Y R \ Y v d
SNZOUT4 | Output v v v v — —
SNZOUT5 | Output Y R \ Y — —
SNZOUT6 | Output y y \ Y — —
SNZOUT7 | Output v v v v — —
RTC1HZ | Output | Real-time clock correction clock (1 Hz) output y y \ y
EXCLK Input | External clock input for main system clock V V \ V
EXCLKS Input | External clock input for subsystem clock y R \ Y — —
X1 — Resonator connection for main system clock y V \ y R R
X2 — v v v v v v
XTNote 3 — Resonator connection for subsystem clock y y \ y — —
XT2Note 3 — v J v v — —
RESET Input | External reset input y \/ \/ y
REGC — Regulator output stabilization capacitance connection for internal y V v y
operation. Connect to Vss via the capacitor (0.47 to 1 uF).
Vob — Positive power supply for the P33, P34, P80 to P87, P90 to P97 Note 2, \ V v N v v
P100 to P105, P121 to P124, P137, and RESET pins
Notes 1. Provided only in Group E products.
2, In products of Groups A to D, the positive power supply for P96 and P97 is EVbobo.
3. Do not use the XT1 and XT2 pin functions in grade-Y products.
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Table 2-2. List of RL78/F14 Pins Other than Port Pins (5/5)

Pin 110 Function Pin Count
Function 100- | 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
pin
EVopo — Positive power supply for the pins that are not connected to Vbob v v v — — —
EVbD1 — N _ — _ _ _
AVREFP Input | A/D converter reference voltage (+ side) input y V \ y R R
AVREFM Input | A/D converter reference voltage (- side) input N v v N v v
Vss Ground potential for the P33, P34, P80 to P87, P90 to P97, P100 to P105, v N N v N N
P121 to P124, P137, and RESET pins
EVsso — Ground potential for the pins that are not connected to Vss V V N — — —
EVsst — V — — — — —
TOOLRXD | Input | UART reception pin for the external device connection used during flash y V \ V R R
memory programming
TOOLTXD | Output | UART transmission pin for the external device connection used during y R \ y v v
flash memory programming
TOOLO I/0 | Data input/output for flash memory programmer/debugger Y R \ y v v
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Table 2-3. List of RL78/F13 (CAN and LIN incorporated) Pins Other than Port Pins (1/4)

Pin 110 Function Pin Count
Funtion 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
ANIO Input | A/D converter analog input (Vbp connection) \ R v y y
ANI1 Input \ y R Y y
ANI2 Input V R R V V
ANI3 Input \ y R Y y
ANI4 Input V R R V V
ANI5 Input \ y R Y y
ANI6 Input V R R V V
ANI7 Input \ y R Y y
ANI8 Input V R R — V
ANI9 Input \ y R y
ANI10 Input \ R R — —
ANI11 Input \ y V — —
ANI12 Input \ R R — —
ANI13 Input J V — — —
ANI14 Input v N — — —
ANI15 Input \ y — — —
ANI24 Input | A/D converter analog input (EVbb connection) \ R v y y
ANI25 Input \ y V y Y
ANI26 Input \ R — — —
ANI27 Input \ — — — —
KRO Input | Key interrupt input \ R v y y
KR1 Input \ y V Y y
KR2 Input V R R V V
KR3 Input \ y V Y y
KR4 Input V R R V V
KR5 Input \ y V Y Y
KR6 Input V R R — V
KR7 Input \ y V — y
TI0O0 Input | 16-bit timer 00 input \ v v \ \
TIO1 Input | 16-bit timer 01 input (8-bit mode available) \ y d y y
TI02 Input | 16-bit timer 02 input \ R v y y
TI03 Input | 16-bit timer 03 input (8-bit mode available) \ y d y y
TIO4 Input | 16-bit timer 04 input \ R v y y
TIO5 Input | 16-bit timer 05 input \ y d y y
TI06 Input | 16-bit timer 06 input \ v v \ \
TI07 Input | 16-bit timer 07 input \ y d y y
TI0 Input | 16-bit timer 10 input \ v v \ \
TI11 Input | 16-bit timer 11 input (8-bit mode available) \ y d y y
TI12 Input | 16-bit timer 12 input \ R v y y
TI13 Input | 16-bit timer 13 input (8-bit mode available) \ y d y y
TO00 Output | 16-bit timer 00 output \ R Y Y Y
TOO1 Output | 16-bit timer 01 output (8-bit mode available) \ y R Y y
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Table 2-3. List of RL78/F13 (CAN and LIN incorporated) Pins Other than Port Pins (2/4)

Pin 1/0 Function Pin Count
Function

80-pin | 64-pin | 48-pin | 32-pin | 30-pin

TO02 Output | 16-bit timer 02 output V R R V V

TOO03 Output | 16-bit timer 03 output (8-bit mode available)

TO04 Output | 16-bit timer 04 output

TOO05 Output | 16-bit timer 05 output

TO06 Output | 16-bit timer 06 output

TOO07 Output | 16-bit timer 07 output

TO10 Output | 16-bit timer 10 output

TO11 Output | 16-bit timer 11 output (8-bit mode available)

TO12 Output | 16-bit timer 12 output

TO13 Output | 16-bit timer 13 output (8-bit mode available)

TRJIOO 110 Timer RJ input/output

TRJOO Output | Timer RJ output

TRDCLKO Input | Timer RD external clock input

TRDIOAO /0 Timer RDO input/output

TRDIOBO 110

TRDIOCO 110

TRDIODO 110

TRDIOA1 110 Timer RD1 input/output

TRDIOB1 110

TRDIOC1 110
TRDIOD1 110

RXDO Input | Serial data input to UARTO

RXD1 Input | Serial data input to UART1

TXDO Output | Serial data output from UARTO

P N ) - I R N - I - I R g e e ) e - ) S e

TXD1 Output | Serial data output from UART1

P S ) I ) g ) - I R g - N - I R e I B B - R e - B R

E B I = - [ R g I D B I I R R IR R P I I - = - IR R g - R B B ) - - B R I R I I R
P P = = i =i - I = = = = A = N - I = A - R A - - A I S A A Y I e I = A A e - =
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SCLAO I/0 Clock input/output for IICAQ
SCLOO0 Output | Clock output from simplified I2C y
SCLO1 Output N
SCL10 Output y
SCL11 Output — —
SDAAO I/0 | Serial data input/output for IICAQ y —
SDA0O 110 Serial data input/output for simplified 12C \ \
SDAO01 110 y V
SDA10 110 V V
SDA11 110 — —
SCK00 I/0 | Clock input/output for CSI00 Y y
SCKO01 1/10 Clock input/output for CSI01 v v
SCK10 I/0 | Clock input/output for CSI10 Y y
SCK11 110 Clock input/output for CSI11 — —
SI00 Input | Serial data input to CSI00 N N
SI01 Input | Serial data input to CSI01 V V
SI10 Input | Serial data input to CSI10 V V
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Table 2-3. List of RL78/F13 (CAN and LIN incorporated) Pins Other than Port Pins (3/4)

Pin 1/0 Function Pin Count
Function 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
Si11 Input | Serial data input to CSI11 V N v — —
S000 Output | Serial data output from CSI00 \ y \/ y y
S001 Output | Serial data output from CSI01 \ V R V y
S010 Output | Serial data output from CSI10 v v v N N
SO Output | Serial data output from CSI11 \ V R — —
SSI00 Input | Slave select input to CSI00 (SPI00) v R v \ \
SSI01 Input | Slave select input to CSI01 (SPI01) \ y d y y
SSIM0 Input | Slave select input to CSI10 (SPI10) v R — — —
SSI11 Input | Slave select input to CSI11 (SPI11) \ R v — —
CRXDO Input | Serial data input to CAN V V R y y
CTXDO Output | Serial data output from CAN v v v N N
LRXDO Input | Serial data input to LIN \ y d y y
LTXDO Output | Serial data output from LIN v v v \ \
INTPO Input | External interrupt input \/ y \/ y Y
INTP1 Input V V R y y
INTP2 Input v v v N N
INTP3 Input V V R y y
INTP4 Input \ R R V V
INTP5 Input \ y d y y
INTP6 Input \ R R — —
INTP7 Input v v v — —
INTP8 Input V V R — —
INTP9 Input v v v — —
INTP10 Input \ y — — —
INTP11 Input V R — — —
PCLBUZO | Output | Clock output/buzzer output 0 \ y d — —
RESOUT | Output | Reset output \ V R — —
STOPST | Output | STOP status output v v v — —
SNZOUTO | Output | SNOOZE status output V V d y y
SNZOUT1 | Output v y 3 v v
SNZOUT2 | Output \ y d y Y
SNZOUT3 | Output v y 3 J v
SNZOUT4 | Output N v v — —
SNZOUT5 | Output V V R — —
SNZOUT6 | Output N v v — —
SNZOUT7 | Output \ y d — —
RTC1HZ | Output | Real-time clock correction clock (1 Hz) output v v v \ \
EXCLK Input | External clock input for main system clock \ y \/ y y
EXCLKS Input | External clock input for subsystem clock \ V R — —
X1 — Resonator connection for main system clock \ R v Y y
X2 — v v v v v
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Table 2-3. List of RL78/F13 (CAN and LIN incorporated) Pins Other than Port Pins (4/4)

Pin /0 Function Pin Count
Function 80-pin | 64-pin | 48-pin | 32-pin | 30-pin
XT1Note — Resonator connection for subsystem clock \ R v — —
XT2Note — J V d — —
RESET Input | External reset input \ R v y y
REGC — Regulator output stabilization capacitance connection for internal operation. \ V \/ y y
Connect to Vss via the capacitor (0.47 to 1 uF).
VoD — Positive power supply for the P33, P34, P80 to P87, P90 to P95, P121 to P124, v V R V y
P137, and RESET pins
EVbbo — Positive power supply for the pins that are not connected to Vbp \ R — — —
AVREFP Input | A/D converter reference voltage (+ side) input \ R v y y
AVREFM Input | A/D converter reference voltage (- side) input \ y \/ y y
Vss — Ground potential for the P33, P34, P80 to P87, P90 to P95, P121 to P124, P137, v N v \ \
and ﬁ pins
EVsso — Ground potential for the pins that are not connected to Vss v V — — —
TOOLRXD | Input | UART reception pin for the external device connection used during flash memory \ R v Y y
programming
TOOLTXD | Output | UART transmission pin for the external device connection used during flash \ V R y y
memory programming
TOOLO I/0 | Data input/output for flash memory programmer/debugger \/ y \/ y y
Note Do not use the XT1 and XT2 pin functions in grade-Y products.
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Table 2-4. List of RL78/F13 (LIN incorporated) Pins Other than Port Pins (1/4)

Pin 110 Function Pin Count
Function 80-pin | 64-pin | 48-pin | 32-pin | 30-pin | 20-pin
ANIO Input | A/D converter analog input (Voo connection) v y y N V N
ANI1 Input N N N N N N
ANI2 Input ~ N N N N N
ANI3 Input N N N N N N
ANI4 Input v v v v v —
ANI5 Input N N N N N
ANI6 Input v v v v v —
ANI7 Input \ v V J N —
ANI8 Input \/ V \ — N —
ANI9 Input R y V — N —
ANI10 Input d N N _ — _
ANI11 Input R V R — — _
ANI12 Input V| yvotet | yNoter | _ -
ANI13 Input v 4/ Note 1 — — — _
ANI14 Input o Neter | _ _ _
ANI15 Input v 4/ Note 1 — — — _
ANI24 Input | A/D converter analog input (EVbb connection) v N Note1 |/ Note1 — — _
ANI25 Input V| yvotet | yNoter | _ _
ANI26 Input N | Y Neter | _ _ _
ANI27 Input N — _ _ _ _
KRO Input | Key interrupt input v N ~ ~ N N
KR1 Input v v J V J «/
KR2 Input v v v v v —
KR3 Input v v J v J —
KR4 Input v v v v v —
KR5 Input v v v v v —
KR6 Input ~ N N _ N _
KR7 Input \/ V \ — N —
TI0O Input | 16-bit timer 00 input v v v v v J
TIO1 Input | 16-bit timer 01 input (8-bit mode available) \/ Y N N N N
TI02 Input | 16-bit timer 02 input v v J v v v
TIO3 Input | 16-bit timer 03 input (8-bit mode available) R y V \ V R
TI04 Input | 16-bit timer 04 input v N ~ ~ N N
TIOS Input | 16-bit timer 05 input N N \ N N N
TIO6 Input | 16-bit timer 06 input v N v ~ N ~
TI07 Input | 16-bit timer 07 input v v v v v J
THO Input | 16-bit timer 10 input ~ / Note1 |/ Note1 _ _ o
TI1 Input | 16-bit timer 11 input (8-bit mode available) v 4/ Note1 |/ Note1 — — —
T2 Input | 16-bit timer 12 input v  Note1 |/ Note1 — — _
T3 Input | 16-bit timer 13 input (8-bit mode available) v 4/ Note1 | / Note1 — — —
Note 1. Provided only in the products with 96 Kbytes or 128 Kbytes of ROM.
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2. PIN FUNCTIONS

Table 2-4. List of RL78/F13 (LIN incorporated) Pins Other than Port Pins (2/4)

Pin 110 Function Pin Count

Function 80-pin | 64-pin | 48-pin | 32-pin | 30-pin | 20-pin
TO00 Output | 16-bit timer 00 output N N N N N N
TOO01 Output | 16-bit timer 01 output (8-bit mode available) V V \l v v v
TO02 Output | 16-bit timer 02 output N N N N N N
TOO03 Output | 16-bit timer 03 output (8-bit mode available) V V \l v v v
TOO04 Output | 16-bit timer 04 output v v v v N N
TO05 Output | 16-bit timer 05 output N N N N N N
TO06 Output | 16-bit timer 06 output v v N N N N
TOO07 Output | 16-bit timer 07 output N N N N N N
TO10 Output | 16-bit timer 10 output \ / Note1 | +f Note1 _ _ _
TOM Output | 16-bit timer 11 output (8-bit mode available) N / Note1 | +f Note1 — _ _
TO12 Output | 16-bit timer 12 output \ / Note1 | 4/ Note1 _ _ _
TO13 Output | 16-bit timer 13 output (8-bit mode available) N 4/ Note1 |/ Note — — —
TRJIOO I/0 | Timer RJ input/output J V V N N —
TRJOO | Output | Timer RJ output \/ v \/ 3 \ —
TRDCLKO | Input | Timer RD external clock input V V \ R v V
TRDIOAO lfe} Timer RDO input/output v N N N N N
TRDIOBO | 10 N N N N N N
TRDIOCO | 1/0 N N N N N J
TRDIODO | 1/0 N N N N N N
TRDIOA1 110 Timer RD1 input/output \ N ~ N ~ N
TRDIOB1 110 N N N N y N
TRDIOC1 110 N N N N N N
TRDIOD1 110 N N N N N N
RXDO Input | Serial data input to UARTO \ y \ v Y v
RXD1 Input | Serial data input to UART1 v / Note1 |  Note 1 _ _ _
TXDO Output | Serial data output from UARTO \/ V \/ N \l R
TXD1 Output | Serial data output from UART1 v / Note1 |  Note 1 — — —
SCLAO 110 Clock input/output for IICAO ~ +/ Note1 | ./ Note 1 _ _ _
SCLO0 Output | Clock output from simplified I12C v \ N N N N
SCLO1 Output N N N N N \
SCL10 Output N / Note1 | -/ Note1 _ _ _
SCL11 | Output V| yneter | ynoter | o .
SDAAO 110 Serial data input/output for ICAO N +/ Note1 | ./ Note 1 _ _ _
SDA00 I/0 | Serial data input/output for simplified 12C V y \ R R V
SDAO1 /0 N N N N J J
SDA10 110 N y/ Note1 | -/ Note1 _ . _
SDA11 110 N A Note1 |/ Note 1 _ _ o
'SCK00 /0 | Clock input/output for CSIO0 N N N N N N
SCKO01 110 Clock input/output for CSI01 \ N N N N N

Note 1.  Provided only in the products with 96 Kbytes or 128 Kbytes of ROM.
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2. PIN FUNCTIONS

Table 2-4. List of RL78/F13 (LIN incorporated) Pins Other than Port Pins (3/4)

Pin 110 Function Pin Count
Function 80-pin | 64-pin | 48-pin | 32-pin | 30-pin | 20-pin
SCK10 1’0 Clock input/output for CSI10 N \ Note1 | -/ Notet _ _ _
SCK11 110 Clock input/output for CSI11 N \/ Note1 [ . Note1 _ _ o
SI100 Input | Serial data input to CSI00 \ N ~ N N N
S101 Input | Serial data input to CSI01 \ v ~ N N N
SI10 Input | Serial data input to CSI10 N \ Note1 | | Note1 _ - o
SI11 Input | Serial data input to CSI11 N \/Note1 [ o Note1 _ _ _
S000 Output | Serial data output from CSI00 v v N N N N
SO01 Output | Serial data output from CSI01 \ N ~ N N N
S010 Output | Serial data output from CSI10 N [ Note1 | -/ Note1 - o o
SO11 Output | Serial data output from CSI11 N \ Note1 | | Note1 _ o -
SSI00 Input | Slave select input to CSI00 (SPI00) N N N N N N
SSI01 Input | Slave select input to CSI01 (SPI01) v N N ~ N N
ﬁ) Input | Slave select input to CSI10 (SPI110) N + Note 1 _ _ _ o
ssH1 Input | Slave select input to CSI11 (SPI11) N y Note1 | 4/ Note1 _ _ _
LRXDO Input | Serial data input to LIN \ N ~ N N N
LTXDO Output | Serial data output from LIN v N ~ ~ N N
INTPO Input | External interrupt input 3 3 \ V Y N
INTP1 Input N N N N N N
INTP2 Input N N N N N N
INTP3 Input N N N N N N
INTP4 Input N N N N N N
INTP5 Input V \/ 3 \ 3 —
INTP6 Input J N N _ o .
INTP7 Input N N N _ _ .
INTP8 Input N Notet | Noted | __ - -
INTP9 Input N \ Note1 | | Note1 _ - .
INTP10 Input v +/ Note 1 — — — —
INTP11 Input N / Note 1 _ _ - .
PCLBUZO0 | Output | Clock output/buzzer output 0 v v v — — —
RESOUT | Output | Reset output v v N _ _ _
STOPST | Output | STOP status output N N N _ _ _
SNZOUTO | Output | SNOOZE status output v N ~ N N N
SNZOUT1 | Output ~ N N N N N
SNZOUT2 | Output N N N N N —
SNZOUT3 | Output v v v v v —
SNZOUT4 | Output N N N _ _ _
SNZOUTS5 | Output ~ N N _ _ _
SNZOUT6 | Output N N N _ _ _
SNZOUT7 | Output ~ N N _ _ _
RTC1HZ Output | Real-time clock correction clock (1 Hz) output N N N N N N
Note 1. Provided only in the products with 96 Kbytes or 128 Kbytes of ROM.
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RL78/F13, F14 2. PIN FUNCTIONS

Table 2-4. List of RL78/F13 (LIN incorporated) Pins Other than Port Pins (4/4)

Pin 110 Function Pin Count
Function 80-pin | 64-pin | 48-pin | 32-pin | 30-pin | 20-pin
EXCLK Input | External clock input for main system clock v v v R v N
EXCLKS Input | External clock input for subsystem clock \ \ \/ — — —
X1 — Resonator connection for main system clock v v v v v \
X2 — y y v V v y
XTqNote — Resonator connection for subsystem clock \ \ v — — —
XToNote _ v \ v — — —
RESET Input | External reset input \ \ v v v Y
REGC — Regulator output stabilization capacitance connection for internal \ \ v V v y
operation. Connect to Vss via the capacitor (0.47 to 1 uF).
VoD — Positive power supply for the P33, P34, P80 to P87, P90 to P97, P100 \ J d y d Y
to P105, P121 to P124, P137, and RESET pins
EVbbo — Positive power supply for the pins that are not connected to Vop v v — — — —
AVREFP Input | A/D converter reference voltage (+ side) input \ \/ \/ y R y
AVREFM Input | A/D converter reference voltage (- side) input \ y v R v y
Vss — Ground potential for the P33, P34, P80 to P87, P90 to P97, P100 to \ \ \/ V R V
P105, P121 to P124, P137, and RESET pins
EVsso — Ground potential for the pins that are not connected to Vss \ \ — — — —
TOOLRXD | Input | UART reception pin for the external device connection used during flash v v v v v \
memory programming
TOOLTXD | Output | UART transmission pin for the external device connection used during \ \/ \/ y R Y
flash memory programming
TOOLO I/0 | Data input/output for flash memory programmer/debugger \ \ v R v y
Note Do not use the XT1 and XT2 pin functions in grade-Y products.
R01DS0460EJ0230 Rev.2.30 :{EN ESNS Page 66 of 229

Aug 31, 2025
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3. ELECTRICAL SPECIFICATIONS (GRADE L)

Cautions 1. RL78/F13 and RL78/F14 have an on-chip debug function, which is provided for development and
evaluation. Do not use the on-chip debug function in products designated for mass production,
because the guaranteed number of rewritable times of the flash memory may be exceeded when
this function is used, and product reliability therefore cannot be guaranteed. Renesas
Electronics is not liable for problems occurring when the on-chip debug function is used.

2. With products not provided with an EVbbo, EVop1, EVsso, or EVss1 pin, replace EVbbo and EVbb1
with Vop, or replace EVsso and EVss1 with Vss.

3. The pins mounted depending on the product. For details, refer to 1.5 Pin Configurations and 2.1
Pin Function List.

4. The products are classified into the following five groups according to the product type, pin
count, and code flash memory size. In this chapter, the products are referred to by group names
depending on the content. In this case, refer to the following classification.

Group A: RL78/F13 (LIN incorporated) products with 20, 30, 32, 48, or 64 pins and 16 Kbytes to 64
Kbytes of code flash memory

Group B: RL78/F13 (LIN incorporated) products with 48 or 64 pins and 96 Kbytes to 128 Kbytes of
code flash memory or with 80 pins and 64 Kbytes to 128 Kbytes of code flash memory

Group C: RL78/F13 (CAN and LIN incorporated) products with 30, 32, 48, 64, or 80 pins and 32
Kbytes to 128 Kbytes of code flash memory

Group D: RL78/F14 products with 30, 32, 48, 64, or 80 pins and 48 Kbytes to 96 Kbytes of code
flash memory

Group E: RL78/F14 products with 48, 64, or 80 pins and 128 Kbytes to 256 Kbytes of code flash
memory or with 100 pins and 64 Kbytes to 256 Kbytes of code flash memory
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3. ELECTRICAL SPECIFICATIONS (GRADE L)

3.1 Absolute Maximum Ratings

(1/2)
Parameter Symbol Conditions Ratings Unit
Supply voltage Voo -0.5to +6.5 \Y
EVoboo, EVooo = EVob1 -0.5t0 +6.5 \%
EVob1
Vss -0.5t0 +0.3
EVsso, EVsso = EVss1 -0.5t0 +0.3
EVss1
REGC pin input Virecc REGC -0.3t0 +2.8 \
voltage and -0.3 to Vop+0.3"ote !
Input voltage Vit P00 to P03, P10 to P17, P30 to P32, P40 to P47, P50 to -0.3 to EVboo+0.3 \
P57, P60 to P67, P70 to P77, P92 to P97N°*4 P106, and -0.3 to Vop+0.3Nete 2
P107, P120, P125 to P127, P140, P150 to P157
Vi P33, P34, P80 to P87, P90 to P97"°'*4 P100 to P105, -0.3 to Vpp+0.3Nte 2 \
P121 to P124, P137, RESET
Output voltage Vor P00 to P03, P10 to P17, P30 to P32, P40 to P47, P50 to -0.3 to EVboo+0.3 \
P57, P60 to P67, P70 to P77, P92 to P97N°**4 P1086, and -0.3 to Vop+0,3Note 2
P107, P120, P125 to P127, P130, P140, P150 to P157
Voz P33, P34, P80 to P87, P90 to P97N°**4 P100 to P105 -0.3 to Voo+0.3 \
Analog input voltage Vai ANI24 to ANI30 -0.3 to EVooo+0.3 and \%
-0.3 to AVReF(+)+0.3Notes 2.3
Va2 ANIO to ANI23 -0.3 to Voo+0.3 and \
-0.3 to AVReF(+)+0.3Notes 2.3

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF). This value regulates the absolute maximum rating

of the REGC pin. Do not use this pin with voltage applied to it.
2. Must be 6.5V or lower.
3. For pins to be used in A/D conversion, the voltage should not exceed the value AVReF (+)+ 0.3.

4. For pin I/O buffer power supplies, refer to Table 2-1 Pin I/O Buffer Power Supplies.

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any

parameter. That is, the absolute maximum ratings are rated values at which the product is on the verge
of suffering physical damage, and therefore the product must be used under conditions that ensure
that the absolute maximum ratings are not exceeded.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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3. ELECTRICAL SPECIFICATIONS (GRADE L)

(2/2)
Parameter Symbol Conditions Ratings Unit
Output current, high loH1 Per pin P00 to P03, P10 to P17, P30 to P32, P40 to -40 mA
P47, P50 to P57, P60 to P67, P70 to P77,
P92 to P97N®, P106, P107, P120, P125 to
P127, P130, P140, P150 to P157
Total of all P01, P02, P40 to P47, P92 to P97N°te, -70 mA
pins P120, P125 to P127, P150 to P153
-170 mA P00, P03, P10 to P17, P30 to P32, P50 to -100 mA
P57, P60 to P67, P70 to P77, P106, P107,
P130, P140, P154 to P157
loHz Per pin P33, P34, P80 to P87, P90 to P97N¢, P100 -0.5 mA
Total of all | 1 P105 2 mA
pins
Output current, low loL1 Per pin P00 to P03, P10 to P17, P30 to P32, P40 to 40 mA
P47, P50 to P57, P60 to P67, P70 to P77,
P92 to P97N®, P106, P107, P120, P125 to
P127, P130, P140, P150 to P157
Total of all P01, P02, P40 to P47, P92 to P97N°e, 70 mA
pins P120, P125 to P127, P150 to P153
170 mA P00, P03, P10 to P17, P30 to P32, P50 to 100 mA
P57, P60 to P67, P70 to P77, P106, P107,
P130, P140, P154 to P157
loL2 Per pin P33, P34, P80 to P87, P90 to P97N¢, P100 1 mA
Total of all | ©P105 5 mA
pins
Operating ambient Ta In normal operation mode -40 to +105 °C
temperature In flash memory programming mode
Storage temperature Tstg -65 to +150 °C

Note For pin I/O buffer power supplies, refer to Table 2-1 Pin 1/0 Buffer Power Supplies.

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any

parameter. That is, the absolute maximum ratings are rated values at which the product is on the

verge of suffering physical damage, and therefore the product must be used under conditions that

ensure that the absolute maximum ratings are not exceeded.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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3. ELECTRICAL SPECIFICATIONS (GRADE L)

3.2 Oscillator Characteristics

3.2.1 Main System Clock Oscillator Characteristics

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVbp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Resonator Recommended

Circuit

Parameter

Conditions

MIN.

TYP.

MAX. | Unit

Ceramic resonator/
| Vss X1 X2

Crystal resonator

C1

e

X1 clock oscillation frequency (fx)

27V<Vop<55V

1.0

20.0 | MHz

Cautions 1. When using the X1 oscillator, wire as follows in the area enclosed by the broken lines in the

above figures to avoid an adverse effect from wiring capacitance.

. Keep the wiring length as short as possible.

. Do not cross the wiring with the other signal lines.

. Do not route the wiring near a signal line through which a high fluctuating current flows.

. Always make the ground point of the oscillator capacitor the same potential as Vss.

. Do not ground the capacitor to a ground pattern through which a high current flows.

. Do not fetch signals from the oscillator.

2. Customers are requested to consult the resonator manufacturer to select an appropriate

resonator and to determine the proper oscillation constant. Customers are also requested to

adequately evaluate the oscillation on their system. Determine the X1 clock oscillation

stabilization time using the oscillation stabilization time of the oscillation stabilization time

counter status register (OSTC) and the oscillation stabilization time select register (OSTS) after

sufficiently evaluating the oscillation stabilization time with the resonator to be used.
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3. ELECTRICAL SPECIFICATIONS (GRADE L)

3.2.2 On-chip Oscillator Characteristics

Ta = -40 to +105°C, 2.7 V < EVbpo = EVbp1 = Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V)

clock frequency accuracy

Oscillators Symbol Conditions MIN. TYP. MAX. Unit
High-speed on-chip oscillator fin 1 64 MHz
clock frequencyN°®
High-speed on-chip oscillator - -2 +2 %
clock frequency accuracy
Low-speed on-chip oscillator fiL, 15 kHz
clock frequency foT
Low-speed on-chip oscillator - -15 +15 %

Note High-speed on-chip oscillator frequency is selected with bits 0 to 4 of the option byte (000C2H/020C2H) and

bits 0 to 2 of the HOCODIV register.
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3.2.3 Subsystem Clock Oscillator Characteristics

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVbp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)
Resonator Recommended Iltem Conditions MIN. TYP. MAX. | Unit

Circuit

Crystal resonator XT1 clock oscillation frequency 27V<Vop<b5V| 29.0 | 32.768 | 35.0 | kHz

|Vss XT1 XT2| ()

777

Cautions 1. When using the XT1 oscillator, wire as follows in the area enclosed by the broken lines in the
above figures to avoid an adverse effect from wiring capacitance.
. Keep the wiring length as short as possible.
. Do not cross the wiring with the other signal lines.
. Do not route the wiring near a signal line through which a high fluctuating current flows.
. Always make the ground point of the oscillator capacitor the same potential as Vss.
. Do not ground the capacitor to a ground pattern through which a high current flows.
. Do not fetch signals from the oscillator.

2. The XT1 oscillator is designed as a low-amplitude circuit for reducing power
consumption and thus required to be adequately evaluated on the system. Customers
are requested to consult the resonator manufacturer to select an appropriate resonator
and to determine the proper oscillation constant.
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RL78/F13, F14 3. ELECTRICAL SPECIFICATIONS (GRADE L)

3.2.4 PLL Circuit Characteristics

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVbp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Resonator Symbol Conditions MIN. TYP. MAX. Unit
PLL input enable clock frequencyMo® feLLl PLLMUL =0 PLLDIVO =0 3.92 4.0 4.08 MHz
PLLDIVO = 1 7.84 8.0 8.16 MHz
PLLMUL =1 PLLDIVO =0 3.92 4.0 4.08 MHz
PLLDIVO = 1 7.84 8.0 8.16 MHz
PLL output frequency (center value) feLL PLLMUL =0 PLLDIVO =0 feLu x 12/2 MHz
PLLDIVO =1 feLu x 12/4 MHz
PLLMUL =1 PLLDIVO =0 frLu x 16/2 MHz
PLLDIVO = 1 frLu x 16/4 MHz
Long-term jitterNotes 2.3 tu feLL = 24 MHz (480 counts) -2 +2 ns
feLe = 32 MHz (640 counts) -2 +2 ns
feLL = 48 MHz (960 counts) -2 +2 ns
fre = 64 MHz (1280 counts) -2 +2 ns

Notes 1. If the high-speed on-chip oscillator clock is to be selected as the PLL input clock, the minimum and maximum
values will reflect the range of accuracy of the oscillation frequency by the high-speed on-chip oscillator clock.
2. Guaranteed by design, but not tested before shipment.
3. Indicates 20 ps.
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3.3 DC Characteristics
3.3.1 Pin Characteristics

For the relationship between the port pins shown in the following tables and the products, refer to 2 PIN FUNCTIONS.

Ta = -40 to +105°C, 2.7 V < EVppo = EVpp1 = Voo < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/6)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Output current, high™°te ! loH1 Per pin for P00 to P03, P10 | 4.0 V<EVboo<5.5V -5.0 mA
to P17, P30 to P32, P40 to 2.7V <EVooo < 4.0V 3.0 mA

P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
Pa7Nees pP106, P107, P120,
P125 to P127, P130, P140,
P150 to P157

Per pin for P10, P12, P14, | 4.0V <EVooo<5.5V 0.6 mA
P30,P120,P140 27V<EVoro<4.0V 0.2 mA
(special slew rate)

Total of P01, P02, P40 to 4.0V <EVooo<5.5V 200 | mA
P47, P92 to PO7"% P120, | 5 7y < EVooo < 4.0V 4100 | mA

P125 to P127, P150 to P153
(for duty factors < 70%"N¢2)
Total of P00, P03, P10 to 40V <EVo<55V -30.0 mA
P17, P30 to P32, P50 to 2.7V <EVooo<4.0V 1190 | mA
P57, P60 to P67, P70 to
P77, P106, P107, P130,
P140, P154 to P157

(for duty factors < 70%MN°'® 2)

Total of all pins 40V <EVooo<55V -50.0 mA

(for duty factors < 70%"*2) | 5 7/ < EVippo < 4.0V 290 | mA
lom2 Per pin for P33, P34, P80to | 2.7V <Vop <55V -0.1 mA

P87, P90 to P97N°3, P100

to P105

Total of all pins 27V<Vop <55V -2.0 mA

(for duty factors < 70%"N¢2)

Notes 1.

3.

Caution

Remark

Value of current at which the device operation is guaranteed even if the current flows from pins EVopo, EVbp1
and Voo to an output pin.
These output current values are obtained under the condition that the duty factor is no greater than 70%.
The output current values when the duty factor is changed to a value greater than 70% can be calculated
from the following expression (when the duty factor is changed to n%).
e Total output current of pins (lon x 0.7)/(n x 0.01)

<Example> Where n = 80% and loH = -10.0 mA

Total output current of pins = (-10.0 x 0.7)/(80 x 0.01) = -8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.
For pin I/O buffer power supplies, refer to Table 2-1 Pin 1/0 Buffer Power Supplies.

P10 to P17, P60 to P63, P70 to P72, and P120 do not output high level in N-ch open-drain mode.
P10 to P12 and P70 to P72 of the Group A products do not support N-ch open-drain mode.

Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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3. ELECTRICAL SPECIFICATIONS (GRADE L)

Ta = -40 to +105°C, 2.7 V < EVppo = EVpp1 = Voo < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/6)
ltems Symbol Conditions MIN. TYP. MAX. Unit
Output current, lowNe ! lot1 Per pin for P00 to P03, P10 | 4.0 V<EVboo<5.5V 8.5 mA
to P17, P30 to P32, P4010 | 57\ < Evoos < 4.0 V 40 | mA
P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
pPo7Nee 3 P106, P107, P120,
P125 to P127, P130, P140,
P150 to P157
Per pin for P10, P12, P14, 40V <EVoo<55V 0.59 mA
P30, P120, P140 2.7V <EVooo< 4.0V 0.07 | mA
(special slew rate)
Total of P01, P02, P40 to 40V <EVopo<55V 20.0 mA
P47, P92to PO7"°%, P120, | 57y < EVono< 4.0V 150 | mA
P125 to P127, P150 to P153
(for duty factors < 70%N°?)
Total of P00, P03, P10 to 40V <EVoo<55V 45.0 mA
P17, P30 1o P32, P50 to 2.7V <EVooo < 4.0V 350 | mA
P57, P60 to P67, P70 to
P77, P106, P107, P130,
P140, P154 to P157
(for duty factors < 70%"°t 2)
Total of all pins 40V <EVooo<55V 65.0 mA
(for duty factors < 70%"*%) | 5 7\ < Evppo < 4.0V 500 | mA
loL2 Per pin for P33, P34, P80to | 27V <Vop <55V 0.4 mA
P87, P90 to PO7N°3 P100
to P105
Total of all pins 27V<Vop<55V 5.0 mA
(for duty factors < 70%"°t 2)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows to the EVsso, EVss1 and
Vss pins from an output pin.

2. These output current values are obtained under the condition that the duty factor is no greater than 70%.
The output current values when the duty factor is changed to a value greater than 70% can be calculated
from the following expression (when the duty factor is changed to n%).

e Total output current of pins (lo. x 0.7)/(n x 0.01)

<Example> Where n = 80% and lo. = 10.0 mA

Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA

However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.

3. For pin I/O buffer power supplies, refer to Table 2-1 Pin I/O Buffer Power Supplies.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.

RO1DS0460EJ0230 Rev.2.30
Aug 31, 2025

RENESAS Page 75 of 229
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3. ELECTRICAL SPECIFICATIONS (GRADE L)

(Ta = -40 to +105°C, 2.7 V < EVppo = EVpp1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (3/6)

(fixed to Schmitt 2 mode)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, high Vir P00 to P03, P10 to P17, 40V <EVopo<55V 0.65 EVopoNoe! |V

P30 to P32, P40 to P47, EVooo
P50 to P57, P60 to P67, 2.7V <EVooo<4.0V | 0.7 EVooo EVopolee ' | v/
P70 to P77, P106, P107,
P120, P125 to P127, P140,
P150 to P157
(Schmitt 1 mode)

Vine P10, P11, P13, P14, P16, 40V<EVooo<55V | 0.8 EVono EVopoote !
P17, P30, P43, P50, P52to | 2.7 V < EVooo < 4.0 V 0.85 EVopohote !
P54, P60 to P63, P70, P71, EVooo
P73, P75 to P77, P107,
P125, P150, P152, P153
(Schmitt 3 mode)

Vina P10, P11, P13, P14, P16, 40V <EVooo<55V 2.2 EVopotete !
P17, P30, P54, P62, P63, | 57\ <EVono<4.0V 2.0 EVopohote !
P70, P71, P73, P125
(TTL mode)

ViaNote2 | p33 P34, P80 to P87, P90 | 4.0V <Vop<55V 0.8 Voo Voo

to P97, P10010 P105, P137 | 5 7y <voo <40V | 0.85 Voo Voo v
(fixed to Schmitt 3 mode)

Vins RESET 40V<Vop<b55V 0.65 Vop Vob \Y
(fixed to Schmitt 1 mode) 27V<Vop<4.0V 0.7 Voo Vob \Y

Vire P121 to P124, EXCLK, 40V<Voo<55V 0.8 Voo Vop v
EXCLKS 27V<Voo<4.0V 0.8 Voo Voo v

Notes 1.

2. P92 to P96 of the Group A products are fixed to Schmitt 1 mode.
P96 and P97 of the Group B, C, and D products are fixed to Schmitt 1 mode.

Remark

The maximum value of Vi of the pins P10 to P17, P60 to P63, P70 to P72, and P120 is EVooo, even in N-ch
open-drain mode.

Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/F13, F14 3. ELECTRICAL SPECIFICATIONS (GRADE L)

(Ta = -40 to +105°C, 2.7 V < EVppo = EVpp1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (4/6)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, low Vit | P00 to P03, P10 to P17, P30 |40V <EVopo<5.5V 0 0.35 EVboo |V
to P32, P40 to P47, P50 to 2.7V <EVopo<4.0V 0 0.3 EVono \Y

P57, P60 to P67, P70 to P77,
P106, P107, P120, P125 to
P127, P140, P150 to P157
(Schmitt 1 mode)

Viz | p10, P11, P13, P14, P16, 40V <EVbooo<55V 0 0.5 EVono \

P17, P30, P43, P50, P52to |2.7V<EVbpo<4.0V 0 0.4 EVboo \
P54, P60 to P63, P70, P71,
P73, P75 to P77, P107,
P125, P150, P152, P153
(Schmitt 3 mode)

Vs P10, P11, P13, P14, P16, 4.0V <EVooo <55V 0 0.8 \%
P17, P30, P54, P62, P63, 2.7V <EVono<4.0V 0 0.5 \
P70, P71, P73, P125
(TTL mode)

Via Nete | P33, P34, P80 to P87, P90 to [4.0V<Vop<5.5V 0 0.5 Vop \Y

P97, P100 to P105, P137 27V<Vop<4.0V 0 0.4 Vop Y,
(fixed to Schmitt 3 mode)

Vis |RESET 40V<Vop<55V 0 035Vop | V
(fixed to Schmitt 1 mode) 27V<Vop<4.0V 0 0.3 Vop \%

Vis |P121 to P124, EXCLK, 40V<Vop<55V 0 0.2 Voo Y
EXCLKS 27V<Voo<40V 0 0.2 Vop \Y

(fixed to Schmitt 2 mode)

Note P92 to P96 of the Group A products are fixed to Schmitt 1 mode.
P96 and P97 of the Group B, C, and D products are fixed to Schmitt 1 mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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3. ELECTRICAL SPECIFICATIONS (GRADE L)

(Ta = -40 to +105°C, 2.7 V < EVppo = EVpp1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (5/6)

lots = 0.07 mA

ltems Symbol Conditions MIN. TYP. MAX. | Unit
Output voltage, high VoH1 P00 to P03, P10 to P17, 40V<EVopo<55V, EVopo- Y
P30 to P32, P40 to P47, loH1 =-5.0 mA 0.9
P50 to P57, P60 to P67, 2.7V <EVooo <55V, EVooo- v
P70to P77, P92to P97, | | _ 5o 07
P106, P107, P120, P125 to
P127, P130, P140, P150 to 2.7V <EVooo<55V, EVboo- \%
P157 lon1 =-1.0 mA 0.5
(normal slew rate)
VoH2 P33, P34, P80 to P87, P90 27V<Vop<55V Voo-0.5 \%
to P97N° P100 to P105 loHz = -100 pA
VoH3 P10, P12, P14, P30, P120, 40V <EVomo<55V, EVooo- \%
P140 lors = -0.6 A 0.8
(special slew rate) 27V <EVooo<55V, EVooo- v
loHs = -0.2 mA 0.5
Output voltage, low VoL1 P00 to P03, P10 to P17, 40V <EVooo<55V, 0.7 \%
P30 to P32, P40 to P47, lo1 = 8.5 mA
P50 to P57, P60 to P67, 40V <EVooo<55V 0.4 v
P70 to P77, P92 to P97N°te, lot1 = 4.0 mA
P106, P107, P120, P125 to
P127, P130, P140, P150t0 | 27V SEVooo<55YV, o7 | Vv
P157 lot1 =4.0 mA
(normal slew rate) 27V<EVbooo<55V, 0.4 \
lot1 =1.5mA
VoL2 P33, P34, P80 to P87, P90 27V<Vopb<55V 0.4 \
to P97N°*, P100 to P105 loz = 400 pA
VoLs P10, P12, P14, P30, P120, 40V <EVooo<55V, 0.8 \%
P140 lots = 0.6 mA
(special slew rate) 2.7V <EVoe <55V, 05 Vv

Note

For pin I/O buffer power supplies, refer to Table 2-1 Pin 1/0 Buffer Power Supplies.

Caution P10 to P17, P60 to P63, P70 to P72, and P120 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/F13, F14 3. ELECTRICAL SPECIFICATIONS (GRADE L)

(Ta = -40 to +105°C, 2.7 V < EVppo = EVpp1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (6/6)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILim P00 to P03, P10 to P17, Vi = EVopo 1 LA
current, high P30 to P32, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P92 to
Po7Nee P106, P107,
P120, P125 to P127,
P140, P150 to P157

ILiH2 P33, P34, P80 to P87, Vi = Vop 1 LA
P90 to P97 N, P100 to
P105, P137, RESET

ILiHs P121 to P124 Vi=Voo | Ininput portor 1 LA
(X1, X2, XT1, XT2, external clock
EXCLK, EXCLKS) input
In resonator 10 UA
connection
Input leakage It P00 to P03, P10 to P17, Vi = EVsso -1 LA
current, low P30 to P32, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P92 to

P97 Nete, P106, P107,
P120, P125 to P127,
P140, P150 to P157

ILiLz P33, P34, P80 to P87, Vi = Vss -1 LA
P90 to P97N°'*, P100 to
P105, P137, RESET

luies P121 to P124 Vi=Vss | Ininput port or -1 LA
(X1, X2, XT1, XT2, external clock
EXCLK, EXCLKS) input
In resonator -10 LA
connection
On-chip pull-up Ru P00 to P03, P10 to P17, Vi = EVssgo, in input port 10 20 100 kQ
resistance P30 to P32, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P92 to P97,
P100 to P107, P120,
P125 to P127, P140,
P150 to P157

Note For pin I/O buffer power supplies, refer to Table 2-1 Pin 1/O Buffer Power Supplies.

Caution P10 to P17, P60 to P63, P70 to P72, and P120 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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3.3.2 Supply Current Characteristics

Ta =-40 to +105°C, 2.7 V < EVppo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/3)
ltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Iop1 Operating | Normal High-speed fin = 64 MHz feik = 32 MHz 6.5 14.0 mA
current mode operation | on-chip Notes 3, 4
Note 1 Note 2 oscillator clock | . - 35 MHz fok = figNotes 3, 6.1 13.0 mA
operation 4
fit =1 MHz fork = fiuNetes 3. 1.0 2.5 mA
4
Resonator fux = 20 MHz fork = fuxNetes 4.2 9.0 mA
operation 3.5
fux =1 MHz fok = fuxNotes 0.9 2.5 mA
3,5
Resonator feLL = 64 MHz, fek = 32 MHz 6.4 14.0 mA
operation fux = 8 MHz Notes 3. 6
(PLL fo =32 MHz, | fo = 32 MHz 63 | 135 | mA
opera.tlon) fux = 8 MHz Notes 3, 6
(PLL input
clock = fux) frLL = 32 MHz, fek = 32 MHz 6.1 13.0 mA
fux = 4 MHz Hotes 2.8
Subsystem fsus = 32.768 fork = fsughote ”
clock kHz
operation Groups A to D 6.0 | 500 | pA
Group E 6.0 | 70.0 | pA
Low-speed fi = 15 kHz fork = filNete 8
on-chip Groups Ato D 3.0 40.0 uA
oscillator clock
) Group E 3.0 60.0 A
operation
Notes 1. Total current flowing into Voo and EVono, including the input leakage current flowing when the level of the
input pin is fixed to Voo, EVbpo, Vss, or EVsso. However, not including the current flowing into the I/O buffer and
on-chip pull-up/pull-down resistors.
2. Current drawn when all the CPU instructions are executed.
3. The values below the MAX. column include the peripheral operation current (except for background
operation (BGO)). However, the LVD circuit, A/D converter, D/A converter, and comparator are stopped.
4. When high-speed system clock, subsystem clock, PLL clock, and low-speed on-chip oscillator clock are
stopped.
5. When subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator
clock are stopped.
6. When subsystem clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator clock are
stopped.
7. When high-speed system clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip
oscillator are stopped.
8. When high-speed system clock, subsystem clock, PLL clock, and high-speed on-chip oscillator clock are
stopped.
Remarks 1. fux: High-speed system clock frequency

1
2. fsus: Subsystem clock frequency

3. feu: PLL clock frequency

4. fin: High-speed on-chip oscillator clock frequency
5. fi: Low-speed on-chip oscillator clock frequency
6. fcu: CPU/peripheral hardware clock frequency
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(Ta = -40 to +105°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/3)

ltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Ipp2 HALT mode™ot 2 High-speed on- | fiH = 64 MHz foik = 32 MHz 1.2 10.0 | mA
currenthetes 1.3 chip oscillator Note 5
lock i
clock operation | (' 35 MHz fouk = i 10 | 90 | mA
fit =1 MHz fok = finNete 0.3 1.5 mA
Resonator fux = 20 MHz fok = fuxNote 8 0.6 6.0 mA
operation fux = 1 MHz fork = fuxtote s 02 | 15 | mA
Resonator frLL = 64 MHz, fok = 32 MHz 1.1 10.0 mA
operation fux = 8 MHz Note 7
(PLL operation) |, =32 MHz, | fou = 32 MHz 10 | 95 | mA
PLL input
( inpu fux = 8 MHz Note 7
clock = fux)
frLL = 32 MHz, fok = 32 MHz 0.8 9.0 mA
fux = 4 MHz Note 7
Subsystem fsus = 32.768 ferk = fsusNoe®
clock operation | kHz
Groups Ato D 0.7 45.0 A
Group E 0.7 65.0
Low-speed on- | fi =15 kHz fok = fiLNote®
chip oscillator Groups A to D 07 | 350 | pA
clock operation
Group E 0.7 55.0
Ipb3 STOP modeN°te4 | Ta=+25°C Groups Ato D 0.5 HA
Group E 0.5
Ta=+50°C Groups Ato D 2.5
Group E 45
Ta=+70°C Groups Ato D 4.5
Group E 8.0
Ta=+105°C Groups Ato D 30.0
Group E 50.0

Notes 1.

Total current flowing into Voo and EVooo, including the input leakage current flowing when the level of the

input pin is fixed to Voo, EVopo, Vss, or EVsso. However, not including the current flowing into the I/O buffer and

on-chip pull-up/pull-down resistors.

When HALT mode is entered during fetch from the flash memory.

The values below the MAX. column include the peripheral operation current and STOP leakage current.
However, the watchdog timer, LVD circuit, A/D converter, D/A converter, and comparator are stopped.

When high-speed system clock, subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-

speed on-chip oscillator clock are stopped.

When high-speed system clock, subsystem clock, PLL clock, and low-speed on-chip oscillator clock are

stopped.

When subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator

clock are stopped.

When subsystem clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator clock are

stopped.
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8. When high-speed system clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip
oscillator clock are stopped.

9. When high-speed system clock, subsystem clock, PLL clock, and high-speed on-chip oscillator clock are
stopped.

Remarks 1. fux: High-speed system clock frequency
2. fsus: Subsystem clock frequency
few: PLL clock frequency
fin: High-speed on-chip oscillator clock frequency
fi.: Low-speed on-chip oscillator clock frequency

o0 hw

feue: CPU/peripheral hardware clock frequency
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(Ta = -40 to +105°C, 2.7 V < EVbpo = EVbp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (3/3)

ltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Isnoz SNOOZE mode A/D converter | During mode transition 1.0 1.2 mA
Notes 1, 2 .
current™®® operation During Low-voltage mode 21 25 mA
conversion AVRrerr = Vopo = 5.0 V

DTC operation 4.5 mA

Notes 1. Total current flowing into Voo and EVono, including the input leakage current flowing when the level of the
input pin is fixed to Voo, EVopo, Vss, or EVsso. However, not including the current flowing into the I/O buffer
and on-chip pull-up/pull-down resistors.

2. The values below the MAX. column include the STOP leakage current.
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(Ta = -40 to +105°C, 2.7 V < EVbpo = EVpbp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. | TYP. | MAX. Unit
Window watchdog lwptNetes -2 | fi = 15 kHz 0.22 uA
timer operating
current
A/D converter |apcNote 3 When Normal mode, AVrere = Vob = 5.0 V 1.3 1.7 mA
operating current conversion at

maximum

speed

When internal reference voltage is selectedVot® 75.0 uA
LVD operating [LypNote 4 0.08 HA
current
Temperature sensor ItmPs 75.0 LA
operating current
D/A converter Ibac Per channel 0.8 15 mA
operating current
Comparator operating lcmp 50.0 A
current
BGO operating lscoNote 8 250 | 12.20 mA
current

Notes 1. When the high-speed on-chip oscillator clock and high-speed system clock are stopped.

2. Current flowing only to the watchdog timer (including the operation current of the 15 kHz on-chip oscillator).

The current value is the sum of loos, loo2, or loos and IwoT when the watchdog timer operates in STOP mode.

3. Current flowing only to the A/D converter. The current value is the sum of Ioo1 or looz2 and laoc when the A/D

converter operates in operation mode or HALT mode.

4. Current flowing only to the LVD circuit. The current value is the sum of loos, loo2, or loos and I.vp when the LVD

circuit operates in operation mode, HALT mode, or STOP mode.

5. Operating current that increases when the internal reference voltage is selected. This current flows even

when conversion is stopped.

6. Current increased by the BGO operation. The current value is the sum of Ibb1 or Ibp2 and Isco when the BGO

operates in operation mode or HALT mode.
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3.4 AC Characteristics
3.4.1 Basic Operation

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/2)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey High-speed on-chip oscillator clock operation 0.03125 1 us
instruction execuition ime) High-speed system clock operation 0.05 1 us

PLL clock operation 0.03125 1 us
Subsystem clock operation 28.5 30.5 34.5 us
Low-speed on-chip oscillator clock operation 66.6 us
In self programming mode 0.03125 1 us
CPU/peripheral hardware foik 0.03125 66.6 us
clock frequency
External system clock fex 1.0 20.0 MHz
frequency fexs 29 35 | kHz
External system clock input texH, texc 24 ns
high-level width, low-level texs 137 us
width texcs
TIOO to TI07, TI10 to TI17 trH, 1/fuck+10 ns
input high-level width, low- tr
level width
TOO00 to TOO7, TO10 to fro All TO pins, 40V<EVooo<55V 16 MHz
TOA7 output frequency Normal slew rate, 27V <EVooo < 4.0V 8 MHz
C=30pF
TOO01, TO06, TOO7, 2 MHz
TO11, TO13 only,
Special slew rate,
C=30pF
PCLBUZ0 output frequency fecL Normal slew rate 40V <EVooo<55V 16 MHz
C=30pF 2.7V <EVooo < 4.0V 8 MHz
Special slew rate 2 MHz
C=30pF
Timer RJ input cycle tc TRJIOO 100 ns
Timer RJ input high-level twH, TRJIOO 40 ns
width, low-level width [e
Interrupt input high-level INTH, INTPO to INTP13 Nete 1 us
width, low-level width NTL
KRO to KR7 key interrupt R 250 ns
input low-level width
RESET low-level width tRsL 10 us

Note Pins RESET, INTPO to INTP3, INTP12, and INTP13 have noise filters for transient levels lasting less than 100 ns.
Caution Excluding the error in oscillation frequency accuracy.

Remark fuck: Timer array unit operation clock frequency
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(Ta = -40 to +105°C, 2.7 V < EVppo = EVop1 = Vop £ 5.5V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Port output rise time, port tro, tro P00 to P03, P10 to 40V<EVopoo<55V 25 ns
output fall time P17, P30 to P32, P40 2.7V < EVooo < 4.0 V 55 ns
to P47, P50 to P57,
P60 to P67, P70 to
P77, P96, P97, P106,
P107, P120, P125 to
P127, P130, P140,
P150 to P157
(normal slew rate)
C=30pF
P10, P12, P14, P30, 40V <EVoo<55V 25 Note 60 ns
P120, P140 2.7V<EVooo<4.0V 100 | ns
(special slew rate)
C =30pF
Note Ta=+25°C, EVboo=5.0V
Caution Excluding the error in oscillation frequency accuracy.
Remark fuck: Timer array unit operation clock frequency
AC Timing Test Points
\Y, Y
>< " > Test points <: " ><
Vi Vi
External System Clock Timing
= 1/fex >
texc texH
EXCLK 0.8 Vob (MIN.)
0.2 Vob (MAX.)
= 1/fexs >
texts texns
EXCLKS 0.8 Vpp(MIN.)
0.2 Vpp (MAX))
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TI/TO Timing

e o (1 triH
TI00 to TIO7, TI10 to TI17 \

1/fro >

TO00 to TO07, TO10 to TO17 \ /

/l

A

/l

Interrupt Request Input Timing

tinTL tiNTH
INTPO to INTP13

Key Interrupt Input Timing

tkr

KRO to KR7
trsL

RESET

Output Rising and Falling Timing

RESET Input Timing

tro tro
Output pin
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3.5 Peripheral Functions Characteristics
3.5.1 Serial Array Unit
(1) During communication at same potential (UART mode) (dedicated baud rate generator output)

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate - fvck/6 bps
feik = 32 MHz, Normal slew rate 5.3 Mbps
fmek = fok Special slew rate 2 Mbps

UART mode connection diagram (during communication at same potential)

TxDO, TxD1 Rx

RL78

. User's device
microcontroller

RxDO0, RxD1 Tx

UART mode bit width (during communication at same potential) (reference)

1/Transfer rate

__High-Now-level bit width
Baud-rate tolerance
T >
/ \
TxDO, TxD1
RxDO0, RxD1
\ /

Caution Select the normal input buffer for the RxD0 pin and RxD1 pin and normal output mode for the TxD0
pin and TxD1 pin.

Remark fuck: Serial array unit operation clock frequency
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(2) During communication at same potential (CSI mode) (master mode, SCKp ... internal clock output, normal
slew rate)

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkeva 125N0te 5 ns
m high-level width, low- tkH1, 40V <EVoo<55V tkev1/2 - 12 ns
level width t 2.7 V<EVooo<4.0V ten/2—18 ns
Slp setup time tsik1 40V <EVopo<55V 44 ns
(to SCKp TNte 2.7V <EVooo<4.0V 55 ns
Slp hold time tisit 30 ns
(from SCKpT)Note 2

Delay time from SCKp! to tksor | C =30 pFNoe4 40 ns
SOp outputhete3

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to

SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

2. When DAPmn = 0 and CKPmn = 0 or DAPmn =1 and CKPmn = 1. The Slp hold time becomes "from
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

4. Cis the load capacitance of the SCKp and SOp output lines.

<R> 5. tkcy1 > 4/fuck must also be satisfied.

Caution Select the normal input buffer for the Slp pin and normal output mode for the SOp pin and SCKp pin.

Remark p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
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(3) During communication at same potential (CSI mode) (master mode, SCKp ... internal clock output, special
slew rate)

(Ta = -40 to +105°C, 4.0 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time tkev1 500Nt 5 ns
SCKp high-level width, tiH1, tkev1/2 — 60 ns

low-level width tkLt

Slp setup time tsik1 120 ns
(to SCKpT)Nete !

Slp hold time tksi1 80 ns
(from SCKpT)Note 2

Delay time from SCKpJ to tkson C =30 pFNete4 90 ns
SOp outputhete3

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0 or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes "from
SCKpT" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. Cis the load capacitance of the SCKp and SOp output lines.
<R> 5. tkecy1 >4/ fuck must also be satisfied.
Caution Select the normal input buffer for the Slp pin and normal output mode and special slew rate for the
SOp pin and SCKp pin.

Remark p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
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(4) During communication at same potential (CSI mode) (slave mode, SCKp ... external clock input, normal slew
rate)

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
'SCKp cycle time tkcva 8/fwck ns
'SCKp high-level width, low-level | txwz, tkey2/2 ns
width tkL2
Slp setup time tsik2 1/fumck + ns
(to SC_KpT)NotGM 20
Slp hold time tksi2 1/fmck + ns
(from SCKpT)Nete2 31
Delay time from mi to SOp tkso2 | C =30 pFN°*4 4.0V < Vob = EVbopo = EVop1< 5.5V 2ffvek + 44 ns
output™e=? 2.7V < Voo = EVooo = EVoo1 < 4.0V 2wk +57 | ns
'SSIp setup time tssk |DAP =0 120 ns
DAP =1 1/fvek + ns
120
'SSIp hold time tksst |DAP =0 vk + ns
120
DAP =1 120 ns

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0 or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes "from
SCKp!" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. Cis the load capacitance of the SCKp and SOp output lines.

Caution Select the normal input buffer for the Slp, SCKp and SSlp pins and normal output mode for the SOp
pin.

Remarks 1. p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
2. fuck: Serial array unit operation clock frequency
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(5) During communication at same potential (CSI mode) (slave mode, SCKp ... external clock input, special slew
rate)

(Ta = -40 to +105°C, 4.0 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

'SCKp cycle time tkevz |20 MHz < fuck 10/fwck ns
10 MHz < fuck <20 MHz 8/fmek ns
fuek < 10 MHz 6/fmek ns

m high-level width, low-level tKH2, tkeva/2 ns

width tkL2

Slp setup time tsikz 1/fuck + 50 ns

(to MT)Notm

Slp hold time tisi2 1/fmek + 50 ns

(from SCKpT)Note 2

Delay time from mi to SOp|  tksoz C =30 pFNete4 2ffvick + 80 ns

outputhoe 3

'SSIp setup time tssik DAP =0 120 ns
DAP =1 1/fvek + 120 ns

SSIp hold time tkssi DAP =0 1fimek + 120 ns
DAP =1 120 ns

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0 or DAPmn =1 and CKPmn = 1. The Slp hold time becomes "from
SCKp!" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. Cis the load capacitance of the SCKp and SOp output lines.

Caution Select the normal input buffer for the Slp, SCKp and SSIp pins and normal output mode and special
slew rate for the SOp pin.

Remarks 1. p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
2. fuck: Serial array unit operation clock frequency
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<Master>

CSI mode connection diagram (during communication at same potential)

RL78

SCKp

Slp

microcontroller

SOp

SSlp

SCK

SO
User's device
Sl

<Slave>

RL78

SCKp

Slp

microcontroller

SOp

SSlp

SCK

SO
User's device

Sl

§SO

CSI mode serial transfer timing (during communication at same potential)
(When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1)

tkov2

ke tkH2
/
SCKp \
tsik2 tksi2
Sip Input data
tksoz
SOp Output data
tkssi
tssik
SSIp

Remark p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
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CSI mode serial transfer timing (during communication at same potential)
(When DAPmn= 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0)

SCKp /

tkH1,2 kL1, 2

»l

tsik1, 2 tksi, 2

7

Slp Input data
tkso1, 2
SOp Output data
tesik tkssi
—> -
SSip

Remark p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
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(6) During communication at same potential (simplified I°C mode)
(SDAr: N-ch open-drain output (EVopo tolerance) mode, SCLr: normal output mode)

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVbp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit
SCLr clock frequency fscL 1000M°t | kHz
Hold time when SCLr ="L" trow 475 ns
Hold time when SCLr = "H” triGH 475 ns
Data setup time (reception) tsupaT 1/fmck + 85 ns
Data hold time (transmission) tiooar | Co =50 pF, Ro = 2.7 kQ 0 305 ns

Note fscL < fmck/4 must also be satisfied.

Simplified I°C mode connection diagram (during communication at same potential)

Vb

L

SDAr SDA

RL78

. User's device
microcontroller

SCLr SCL

Simplified I°C mode serial transfer timing (during communication at same potential)

1/scL

trow | tHiGH

SCLr \ /
/_
SDAr

tsu:pat

tHD:DAT

Caution Select the normal input buffer and N-ch open-drain output mode for the SDAr pin and normal output
mode for the SCLr pin.

Remarks 1. Rs [Q]: Communication line (SDAr) pull-up resistance, Co [F]: Communication line (SCLr, SDAr) load
capacitance
2. r:lICr(r=00, 01, 10, 11)
3. fuex: Serial array unit operation clock frequency
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(7) During communication at same potential (simplified I’C mode) (SDAr and SCLr: N-ch open-drain output
(EVopo tolerance) mode)

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVbp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. MAX. Unit
SCLr clock frequency fscL 400Nt kHz
Hold time when SCLr ="L” tow 40V <Vop<55Y, 1300 ns

Cb =100 pF, Ro = 1.7 kQ
27V<Vop<4.0V,

Cb =100 pF, Ro = 2.7 kQ
Hold time when SCLr ="H” tHIGH 40V <Vop<55YV, 600 ns
Cb =100 pF, Ro = 1.7 kQ
27V<Vop<4.0V,

Cb =100 pF, Ro = 2.7 kQ

Data setup time (reception) tsubar |40V <VoD<55V, 1/fvck + 120 ns
Cb =100 pF, Ro = 1.7 kQ
27V<Vop<4.0V, 1/fmck + 270 ns
Cb =100 pF, Ro = 2.7 kQ

Data hold time (transmission) tho:par {40V <V <55V, 0 300 ns

Cb = 100 pF, Ro = 1.7 kQ
2.7V <Voo<4.0V,
Cb = 100 pF, Ro = 2.7 kQ

Note fscL < fmck/4 must also be satisfied.

Simplified I°C mode connection diagram (during communication at same potential)

SDAr SDA

RL78

. User's device
microcontroller

SCLr SCL

Caution Select the normal input buffer and N-ch open-drain output mode for the SDAr pin and SCLr pin.

Remarks 1. Rs[Q]: Communication line (SDAr, SCLr) pull-up resistance, Cs [F]: Communication line (SDAr, SCLr) load
capacitance, Vb[V]: Communication line voltage
2. r:lICr(r=00, 01, 10, 11)
3. fuex: Serial array unit operation clock frequency
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Simplified 12C mode serial transfer timing (during communication at same potential)

1/fscL

trow

tHiGH

SCLr /
\ /]
/
SDAr
tHD:DAT‘ | tsu:paT i
Remark r:IICr (r=00, 01, 10, 11)
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(8) Communication at different potential (UART mode) (TxD output buffer: N-ch open-drain, RxD input buffer:
TTL)

(Ta = -40 to +105°C, 4.0 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate - Reception 2.7V £ Vb < EVopo, fmek/6 bps
Vin=22V, Theoretical value of the 5.3 Mbps
Vi =08V maximum transfer rate N°®®
(Co = 30 pF)
Transmission | 2.7 V < Vb < EVbpo, Smaller bps
Vou=2.2V, number of the
Vo=0.8V values given

by fmck/6 and
expression 1

is applicable.
Theoretical value of the 5.3 Mbps
maximum transfer rate N°t
(Co =30 pF)

Normal slew rate

Note Expression 1: Maximum transfer rate = 1/ [{~Cox RoX In (1 — 2.2/Vb)} x 3]

UART mode connection diagram (during communication at different potential)

Vb
TxDO, TxD1 Rx
. RL78 User's device
microcontroller
RxDO0, RxD1 Tx

UART mode bit width (during communication at different potential) (reference)

1/Transfer rate

Low-level bit width

High-level bit width

Baud-rate tolerance

TxDO, TxD1

| 1/Transfer rate

High-/low-level bit width

Baud-rate tolerance

1

/ \
RxDO, RxD1
\ /

Caution Select the TTL input buffer for the RxD0 pin and RxD1 pin and N-ch open-drain output mode for the
TxDO pin and TxD1 pin.

Remarks 1. Ro [Q]: Communication line (TxD) pull-up resistance, Co [F]: Communication line (TxD) load capacitance,
Vb [V]: Communication line voltage
2. fuck: Serial array unit operation clock frequency
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(9) During communication at different potential (3-V supply system) (CSI mode) (master mode, SCKp ... internal
clock output, normal slew rate)

(Ta = -40 to +105°C, 4.0 V < EVbpo = EVbp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time trevt 2.7V < Vb < EVopo, 400Note3 ns
Cb =30 pF, Ro = 1.4 kQ

SCKp high-level width tkH1 2.7V < Vb <EVopo, tkev1/2—-75 ns
Cb =30 pF, Ro = 1.4 kQ

SCKp low-level width tkLt 2.7V < Vb < EVopo, tkevi/2 — 20 ns
Cb =30 pF, Ro = 1.4 kQ

Slp setup time tsik1 2.7V < Vb < EVopo, 150 ns
(to SCKpT)Nete 1 Cv =30 pF, Ro = 1.4 kQ
Slp setup time tsik1 2.7V < Vb < EVooo, 70 ns
(to SCKpJ)Nete 2 Cb =30 pF, Ro = 1.4 kQ
Slp hold time tksit 2.7V < Vb < EVooo, 30 ns
(from SCKpT)Nete ! Cb =30 pF, Ro = 1.4 kQ
Slp hold time tksi 2.7V < Vb < EVbpo, 30 ns
(from SCKp)Nete 2 Cb =30 pF, Ro = 1.4 kQ
Delay time from SCKp! to SOp tksot | 2.7V < Vb < EVono, 120 ns
outputNote? Cb =30 pF, Ro = 1.4 kQ
Delay time from SCKpT to SOp tkso1 2.7V < Vb < EVopo, 40 ns
outputote2 Cb =30 pF, Ro = 1.4 kQ

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
2. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
<R> 3. tkcv1 = 4/fuck must also be satisfied.
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CSI mode connection diagram (during communication at different potential)

Vb Vb
<Master>
Rb Rb
SCKp SCK
RL78 Slp so |
microcontroller User's device

SOp sI
SSip

Caution Select the TTL input buffer for the Slp pin and N-ch open-drain output mode for the SOp pin and
SCKp pin.

Remarks 1. R»[Q]: Communication line (WKp, SOp) pull-up resistance, Cs [F]: Communication line (SOp,FKp) load
capacitance, Vs [V]: Communication line voltage
2. p:CSlp(p=00, 01,10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
3. AC characteristics of the serial array unit during communication at different potential in CSI mode are
measured with the Vinand Vi below:
When 4.0V <EVooo <55V,27V<Ve<40V:VH=22V,VL=0.8V
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CSI mode serial transfer timing (master mode) (during communication at different potential)
(When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1)

tkevt

kLt trH1

SCKp \

tsiki1 tksn
!

Slp Input data

tkso1

SOp —B\u/ Output data

CSI mode serial transfer timing (master mode) (during communication at different potential)
(When DAPmn= 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0)

tkeyt

tkH1 (O]

tsiki1 tksn

Slp Input data

tkso1
SOp ; (/ Output data
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(10) During communication at different potential (3-V supply system) (CSI mode) (slave mode, SCKp ... external

clock input, normal slew rate)

(Ta = -40 to +105°C, 4.0 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V

Parameter Symbol Conditions MIN. TYP. MAX. Unit
m cycle time tkey2 2.7V <£Vb < Vop 24 MHz < fuek 14/fmck ns
20 MHz < fmck < 24 MHz 12/fmck ns
8 MHz < fumek < 20 MHz 10/fmek ns
4 MHz < fuck < 8 MHz 8/fmck ns
fuek < 4 MHz 6/fuck ns
m high-level width, low- tkH2, 2.7V <Vb<Vop trev2/2 — 20 ns
level width twez
Slp setup time tsikz 90 ns
(to mT)Note1
Slp hold time tksi2 1/fmck + ns
(from SCKpT)Note 2 50
Delay time from SCKpl to tksoz | 2.7 V < Vb < Vo, 2ffuck + ns
SOp outputhete® Cb =30 pF, Ro = 1.4 kQ 120
SSIp setup time tssik DAP =0 120 ns
DAP =1 1/fmex + 120 ns
SSIp hold time tkssi | DAP =0 1ffvex + 120 ns
DAP =1 120 ns

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

2. When DAPmn = 0 and CKPmn = 0 or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes "from
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes

“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
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CSI mode connection diagram (during communication at different potential)

Vb
<Slave> g
Rb
SCKp SCK
RL78 Slp SO
microcontroller User's device
SOp Sl
SSlp SSO

Caution Select the TTL input buffer for the Slp, SCKp and SSIp pins and N-ch open-drain output mode for the
SOp pin.

Remarks 1. Rs [Q]: Communication line (SOp) pull-up resistance, C» [F]: Communication line (SOp) load capacitance,
Vb [V]: Communication line voltage
2. p:CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
3. AC characteristics of the serial array unit during communication at different potential in CSI mode are
measured with the Vinand Vi below:
When 4.0V <EVooo<55V,2.7V<Ve<40V:Ve=22V, V=08V
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CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1)

tkevz

kL2 ‘ tkH2 ‘
N /
SCKp
\ |\
tsikz tksi2
Slp Input data
tksoz2
S T —
SOp Output data
tkssi
tssik
—
SSip

CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmn= 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0)

tkevz

tkH2

tkez

. / 4
SCKp
/ N\
tsike tksiz
Slp Input data
tkso2 N
SOp Output data
trssi
tssik
sskp
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(11) During communication at different potential (3-V supply system) (simplified I’°C mode)
(SDAr: TTL input buffer mode or N-ch open-drain output (EVooo tolerance) mode, SCLr: N-ch open-drain
output (EVooo tolerance) mode)

(Ta = -40 to +105°C, 4.0 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. MAX. Unit

SCLr clock frequency fscL 27V<Vb<40V, 400Note kHz
Cb =100 pF, Ro = 1.4 kQ

Hold time when SCLr ="L" tLow 27V<Vb<4.0V, 1200 ns
Cb =100 pF, Ro = 1.4 kQ

Hold time when SCLr ="H” tHiGH 27V<Vb<4.0V, 600 ns
Cb =100 pF, Ro = 1.4 kQ

Data setup time (reception) tsu:paT 27V<Ve<40V, 135 + 1/fmcx ns
Cb =100 pF, Ro = 1.4 kQ

Data hold time (transmission) tHD:DAT 27V<Vb<4.0V, 0 140 ns

Cb =100 pF, Ro = 1.4 kQ

Note fscL < fmck/4 must also be satisfied.
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Simplified I°C mode connection diagram (during communication at different potential)

Vb Vb
gRb %Rb

SDAr
RL78
microcontroller
SCLr

SDA

User's device

SCL

Simplified I°C mode serial transfer timing (during communication at different potential)

1/fscL

trow

tHiGH

SCLr \

SDAr /_\

tHD:DAT

[+
tsu:patT

Caution Select the TTL input buffer and the N-ch open-drain output mode for the SDAr pin and N-ch open-drain

output mode for the SCLr pin.

Remarks 1. Rs[Q]: Communication line (SDAr, SCLr) pull-up resistance, Cs [F]: Communication line (SDAr, SCLr) load

capacitance, Vo [V]: Communication line voltage

2. fuex: Serial array unit operation clock frequency
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3.5.2 Serial Interface lICA

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVbp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions Normal Mode Fast Mode Fast Mode Plus | Unit
MIN. [ MAX. | MIN. [ MAX. | MIN. | MAX.
SCLAO clock frequency fscL Fast mode plus: 0 1000 | kHz
10 MHz < fuck
Fast mode: 0 400 kHz
3.5 MHz < fyck
Normal mode: 0 100 kHz
1 MHz < fyck
Setup time of restart tsu:stA 4.7 0.6 0.26 ps
conditionNote 1
Hold time tHD:STA 4.0 0.6 0.26 us
Hold time when SCLAO ="L” tLow 4.7 1.3 0.5 us
Hold time when SCLAQ ="H” tHiGH 4.0 0.6 0.26 us
Data setup time (reception) tsu:paT 250 100 50 ns
Data hold time tHD:DAT 0 3.45 0 0.9 0 us
(transmission)Note 2
Setup time of stop condition tsu:sTo 4.0 0.6 0.26 us
Bus-free time tBur 4.7 1.3 0.5 us

Notes 1. The first clock pulse is generated after this period when the start/restart condition is detected.
2. The maximum value (MAX.) of tHp:paT is during normal transfer and a wait state is inserted in the ACK
(acknowledge) timing.

Remark The maximum value of C» (communication line capacitance) and the value of Rs (communication line pull-up
resistor) at that time in each mode are as follows.

Standard mode: Cb» =400 pF, Ro = 2.7 kQ
Fast mode: Cv =320 pF, Ro = 1.1 kQ
Fast mode plus: C» =120 pF, Ro = 1.1 kQ

IICA serial transfer timing

777777777777 tow || tr
SCLAO
—
troDAT tsu:sTa #— tHD:STA tsu:sTo
tHD:sTA -—
somo / § AD<—\
= |
77777 teur
Stop Start Restart Stop
condition condition condition condition
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3.5.3 On-chip Debug (UART)

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVpbp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate - 115.2k 1™ bps

3.5.4 LIN/UART Module (RLIN3) UART Mode

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate - Operation mode, LIN communication clock source 5333 kbps
HALT mode (fok or fux):
4 to 32 MHz

SNOOZE mode LIN communication clock source 4.8
(ferk):

1 to 32 MHz

FRQSEL4 = 0 in the user option
byte (000C2H/020C2H)

LIN communication clock source 24
(fok):

1 to 32 MHz

FRQSEL4 = 1 in the user option
byte (000C2H/020C2H)
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3.6 Analog Characteristics

3.6.1 A/D Converter Characteristics

(1) When AVrer (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), AVrer (-) = AVrRerm/ANI1 (ADREFM = 1), target ANI
pin: ANI2 to ANI23 (power supply: Vbp)

(Ta =-40 to +105°C, 2.7 V < EVbpo = EVpp1 = Vbop < 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = AVREerr,

Reference voltage (-) = AVRerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorNete ! AINL 10-bit resolution | 40V <Vopb<55V +1.2 +3.0 LSB
AVRerp = Voo 27V<Vop<40V #1.2 +3.5 LSB

Conversion time tconv 10-bit resolution | 4.0V <Vopb<55V 2125 39 us
AVrere = Voo 27V<\Vop<4.0V 3.1875 39 us

Zero-scale errorNotes 1,2 EZS 10-bit resolution | 2.7V <Vop <55V +0.25 %FSR
AVRrerp = Vob

Full-scale errorNotes 1.2 EFS 10-bit resolution | 2.7 V<Vop <55V +0.25 %FSR
AVRrerp = VoD

Integral linearity errorhete ! ILE 10-bit resolution | 2.7V <Vop <55V 2.5 LSB
AVRrerp = Vbb

Differential linearity errorNete ! DLE 10-bit resolution | 2.7V <Vopo<5.5V +1.5 LSB
AVRrerp = Vob

Reference voltage (+) AVRerP 2.7 Vob

Analog input voltage VAN 0 AVReFP

Internal reference voltage (+) VBGR 27V<Vop<55V 1.38 1.45 1.5 \Y

Notes 1. Excludes quantization error (x1/2 LSB).

2. This value is indicated as a ratio (%FSR) to the full-scale value.

RO1DS0460EJ0230 Rev.2.30
Aug 31, 2025

RENESAS

Page 109 of 229



RL78/F13, F14 3. ELECTRICAL SPECIFICATIONS (GRADE L)

(2) When AVrer (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), AVrer (-) = AVrerm/ANI1 (ADREFM = 1), target ANI
pin: ANI24 to ANI30 (power supply: EVbbo)

(Ta =-40 to +105°C, 2.7 V < EVbpo = EVpop1 = Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = AVREerp,
Reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorNete ! AINL 10-bit resolution | 4.0V <Vop<5.5V +1.2 +4.5 LSB

AVrerp = Voo 2.7V <Voo<4.0V 1.2 15.0 LSB
Conversion time tconv 10-bit resolution | 4.0V <Vopb<5.5V 2125 39 us
AVrere = Voo 27V<Voo<4.0V 3.1875 39 us
Zero-scale errorNotes 1.2 EZS 10-bit resolution | 2.7V <Vop <55V +0.35 %FSR
AVRerp = VoD
Full-scale errorNetes 1.2 EFS 10-bit resolution | 2.7V <Voo <55V +0.35 %FSR
AVrerp = Vob
Integral linearity errorhete ! ILE 10-bit resolution | 2.7V <Vop <55V +3.5 LSB
AVRerp = VoD
Differential linearity errorNete ! DLE 10-bit resolution | 2.7V <Vop<5.5V +2.0 LSB
AVRerp = VoD
Reference voltage (+) AVRerp 2.7 Vop
Analog input voltage VAN 0 AVRerp
and
EVooo
Internal reference voltage (+) Vaer 27V<Vop<55V 1.38 1.45 1.5 \Y

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
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(3) When AVker (+) = Voo (ADREFP1 = 0, ADREFPO = 0), AVrer (-) = Vss (ADREFM = 0), target ANI pin: ANIO to

ANI23, ANI24 to ANI30

(Ta =-40 to +105°C, 2.7 V < EVbpo = EVpp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = Vop,

Reference voltage (-) = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorNete ! AINL 10-bit resolution | 4.0V <Vop<5.5V +1.2 +5.0 LSB

ANIOTo ANIZ3 | 5 7\ < Voo < 4.0V 1.2 155 LSB
10-bit resolution | 4.0V <Vopb<55V +1.2 +6.5 LSB
ANI24 10 ANISO | 5 7/ < vpp < 4.0V 1.2 7.0 LSB
Conversion time tcony 10-bit resolution | 4.0V <Vopb <55V 2.125 39 us
27V<Vopb<40V 3.1875 39 us
Zero-scale errorNotes 12 EZS 10-bit resolution | 2.7V <Vop <55V +0.50 %FSR
ANIO to ANI23
10-bit resolution | 2.7V <Vopo <5.5V +0.60 %FSR
ANI24 to ANI30
Full-scale errorNetes 1,2 EFS 10-bit resolution | 2.7V <Vop <55V +0.50 %FSR
ANIO to ANI23
10-bit resolution | 2.7V <Vopb <55V +0.60 %FSR
ANI24 to ANI30
Integral linearity errorhete ! ILE 10-bit resolution | 2.7V <Vop <5.5V +3.5 LSB
ANIO to ANI23
10-bit resolution | 2.7V <Vopb <55V +4.0 LSB
ANI24 to ANI30
Differential linearity errorNete ! DLE 10-bit resolution | 2.7V <Vopo <55V +2.0 LSB
Analog input voltage VAN ANIO to ANI23Note3 0 Voo
ANI24 to ANI30Nete3 EVss EVooo
Internal reference voltage (+) VeGR 27V<Vop<55V 1.38 1.45 1.5

Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. The number of pins depends on the product. For details, refer to 2.1 Pin Function List.
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(4) When AVRer (+) = internal reference voltage (ADREFP1 = 1, ADREFPO = 0), AVRer (-) = AVrRerm/ANI1
(ADREFM = 1), target ANI pin: ANIO, ANI2 to ANI23, ANI24 to ANI30

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVop1 = Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = Vecr,
Reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution RES 8 bit
Conversion time tconv 8-bit resolution 27V<Vop<55V 17 39 us
Zero-scale errorNotes 1.2 EZS 8-bit resolution 27V<Vop<55V +0.60 %FSR
Integral linearity errorNete ! ILE 8-bit resolution 27V<Vop<55V +2.0 LSB
Differential linearity errorNete ! DLE 8-bit resolution 27V<Vop<55V +1.0 LSB
Reference voltage (+) VBer 1.38 1.45 1.5 \Y
Analog input voltage Van 0 VBeR \%

Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
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3.6.2 Temperatures Sensor Characteristics

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVpbp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output Vrmps2s | Setting ADS register = 80H, Ta = +25°C 1.1 \%
voltage
Reference output voltage Vconst | Setting ADS register = 81H 1.38 1.45 15 \%
Temperature coefficient Fvrmes Temperature sensor that depends on the -3.3 mV/°C

temperature
Operation stabilization wait tamp 5 us
time
3.6.3 D/A Converter Characteristics
(Ta = -40 to +105°C, 2.7 V < EVbpo = EVpp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 bit
Overall error AINL Rload = 4 MQ 27V<Vop<55V 2.5 LSB

Rload = 8 MQ 27V<Vop<55V 2.5 LSB
Settling time tser Cload = 20 pF 27V<Vop<55V 3 us
3.6.4 Comparator Characteristics
(Ta = -40 to +105°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input offset voltage Viocmp 15 +40 mV
Input voltage range Viemp 0 Vob \%
Response time ter, tcr Input amplitude +100 mV 70 200 ns
Stabilization wait time twarr Input amplitude +100 mV 300 ns
during input channel
switching™°te !
Operation stabilization wait temp 33V<Vom<55V 1 us
timeNote 2
27V<Vop<33V 3 us

Notes 1. Period of time from when the comparator input channel is switched until the comparator is switched to output
2. Period of time from when the comparator operation is enabled (HCMPON bit in CMPCTL is set to 1) until the
comparator satisfies the DC/AC characteristics.
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3.6.5 POR Circuit Characteristics

(Ta = -40 to +105°C, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltageM© VPor Power supply rise time 1.48 1.56 1.62 \%
VPDR Power supply fall time 1.47 1.55 1.61 \Y
Minimum pulse widthNoe 2 Tew 300 us
Detection delay time Tro 350 us
Notes 1.

This indicates the POR circuit characteristics, and normal operation is not guaranteed under the condition of
less than lower limit operation voltage (2.7 V).

2. Minimum time required for a POR reset when Vob exceeds below Vror.

Tew

Supply voltage (Vob)
if Vpor
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3.6.6 LVD Circuit Characteristics

(1) LVD detection voltage of interrupt mode or reset mode

(Ta = -40 to +105°C, Vror < EVbpo = EVbp1 = Vbb < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection | Supply voltage level Vivoo Power supply rise time 4.62 4.74 4.84 \%
voltage Power supply fall time 4.52 4.64 4.74 \Y
Vivo1 Power supply rise time 4.50 4.62 472 \%

Power supply fall time 4.40 4.52 4.62 \%

Vivp2 Power supply rise time 4.30 4.42 4.51 \%

Power supply fall time 4.21 4.32 4.41 \%

Vivps Power supply rise time 3.13 3.22 3.29 \Y

Power supply fall time 3.07 3.15 3.22 \%

Vivos | Power supply rise time 2.95 3.02 3.09 \Y

Power supply fall time 2.89 2.96 3.02 \%

VLvos Power supply rise time 2.74 2.81 2.87 \%

Power supply fall time 2.6gNote 2.75 2.81 Y

Minimum pulse width tiw 300 us
Detection delay time to 300 us

Note The minimum value exceeds below the lower limit operation voltage (2.7 V), however, in reset mode, normal
operation (same behavior when Vop = 2.7 V) is possible until a reset is effected at the power supply falling time.

(2) LVD detection voltage of interrupt & reset mode

(Ta = -40 to +105°C, Vror < EVbbo = EVbb1 = Vob < 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vios | VPOC2, VPOC1, VPOCO = 0, 0, 1Note 1, 2.68Noe2 | 275 2.81 V
mode falling reset voltage: 2.75 V

Vivp2 LVIS1, LVIS0O=0,0 Rising release reset voltage 4.30 4.42 4.51
Falling interrupt voltage 4.21 4.32 4.41
Vs | VPOC2, VPOC1, VPOCO = 0, 1, oNete 1, 2.68N0€2 | 275 2.81
falling reset voltage: 2.75 V
Vivp1 LVIS1, LVIS0O=0,0 Rising release reset voltage 4.50 4.62 4.72 V
Falling interrupt voltage 4.40 4.52 4.62 \%
Vs | VPOC2, VPOC1, VPOCO =0, 1, 1Note 1, 2.68N0e2 | 275 2.81
falling reset voltage: 2.75 V
Vivps3 LVIS1, LVIS0 =0, 1 Rising release reset voltage 3.13 3.22 3.29 \%
Falling interrupt voltage 3.07 3.15 3.22 \%
Vwvoo LVIS1, LVISO=0,0 Rising release reset voltage 4.62 4.74 4.84 \%
Falling interrupt voltage 4.52 4.64 4.74 \Y

Notes 1. These values indicate setting values of option bytes.
2. The minimum value exceeds below the lower limit operation voltage (2.7 V), however, in reset mode, normal
operation (same behavior when Vob = 2.7 V) is possible until a reset is effected at the power supply falling
time.
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3.7 Power Supply Voltage Rising Time

(Ta = -40 to +105°C, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Maximum power supply Swmax | 0V — Voo (VPOC2 = 0 or 1Note 2) 50Nt 3 | \//ims
voltage rising slope

Minimum power supply voltage Svrmin 0V—-27V 6.5 Vims
rising slope Note !

Notes 1. The minimum power supply voltage rising slope is applied only under the following condition.
When the voltage detection (LVD) circuit is not used (VPOC2 = 1) and an external reset circuit is not used or
when a reset is not effected until Voo=2.7 V.
2. These values indicate setting values of option bytes.
3. If the power supply drops below Vror and a POR reset is effected, this specification is also applied when the
power supply is recovered without dropping to 0 V.

3.8 RAM Data Retention Characteristics

(Ta = -40 to +105°C, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention supply voltage Vobor 1.47Note 55 Y

Note This depends on the POR detection voltage. For a falling voltage, data in RAM are retained until the voltage
reaches the level that triggers a POR reset but not once it reaches the level at which a POR reset is generated.

¢——_——— STOP mode

A
A

Operation mode

«—— RAM data retention ———

I
~

Voo T VbDDR

STOP instruction execution

Standby release signal
(interrupt request) /

{(
))
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3.9 Flash Memory Programming Characteristics

(Ta = -40 to +105°C, 2.7 V < EVbpo = EVbp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
System clock frequency ferk 1 32 MHz
Number of code flash rewrites Notes 1.2, 3 Cerwr Retained for 20 years 1,000 Times
Ta = +85°C Note 4
Number of data flash rewrites Notes 1.2, 3 Retained for 20 years 10,000
Ta = +85°C Note 4
Retained for 5 years 100,000
Ta = +85°C Note 4
Erase time Terasa Block erase 5 ms
Write time Twwa 1 word write 10 us

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The starting point of the retaining years are after the

erase.

2. When using flash memory programmer and Renesas Electronics self programming library

3. These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas

Electronics Corporation.

4. The specified data retention time is given under the condition that the average temperature (Ta) is 85°C or

below.
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4. ELECTRICAL SPECIFICATIONS (GRADE K)

Cautions 1. RL78/F13 and RL78/F14 have an on-chip debug function, which is provided for development and
evaluation. Do not use the on-chip debug function in products designated for mass production,
because the guaranteed number of rewritable times of the flash memory may be exceeded when
this function is used, and product reliability therefore cannot be guaranteed. Renesas
Electronics is not liable for problems occurring when the on-chip debug function is used.

2. With products not provided with an EVbbo, EVop1, EVsso, or EVss1 pin, replace EVbbo and EVbb1
with Vop, or replace EVsso and EVss1 with Vss.

3. The pins mounted depending on the product. For details, refer to 1.5 Pin Configurations and 2.1
Pin Function List.

4. The products are classified into the following five groups according to the product type, pin
count, and code flash memory size. In this chapter, the products are referred to by group names
depending on the content. In this case, refer to the following classification.

Group A: RL78/F13 (LIN incorporated) products with 20, 30, 32, 48, or 64 pins and 16 Kbytes to 64
Kbytes of code flash memory

Group B: RL78/F13 (LIN incorporated) products with 48 or 64 pins and 96 Kbytes to 128 Kbytes of
code flash memory or with 80 pins and 64 Kbytes to 128 Kbytes of code flash memory

Group C: RL78/F13 (CAN and LIN incorporated) products with 30, 32, 48, 64, or 80 pins and 32
Kbytes to 128 Kbytes of code flash memory

Group D: RL78/F14 products with 30, 32, 48, 64, or 80 pins and 48 Kbytes to 96 Kbytes of code
flash memory

Group E: RL78/F14 products with 48, 64, or 80 pins and 128 Kbytes to 256 Kbytes of code flash
memory or with 100 pins and 64 Kbytes to 256 Kbytes of code flash memory
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4.1 Absolute Maximum Ratings

(1/2)
Parameter Symbol Conditions Ratings Unit
Supply voltage Voo -0.5to +6.5 \Y
EVoboo, EVooo = EVob1 -0.5t0 +6.5 \%
EVob1
Vss -0.5t0 +0.3
EVsso, EVsso = EVss1 -0.5t0 +0.3
EVss1
REGC pin input Virecc REGC -0.3t0 +2.8 \
voltage and -0.3 to Vop+0.3"ote !
Input voltage Vit P00 to P03, P10 to P17, P30 to P32, P40 to P47, P50 to -0.3 to EVboo+0.3 \
P57, P60 to P67, P70 to P77, P92 to P97N°*4 P106, and -0.3 to Vop+0.3Nete 2
P107, P120, P125 to P127, P140, P150 to P157
Vi2 P33, P34, P80 to P87, P90 to P97N4 P100 to P105, -0.3 to Vop+0.3Nete2 \Y
P121 to P124, P137, RESET
Output voltage Vor P00 to P03, P10 to P17, P30 to P32, P40 to P47, P50 to -0.3 to EVoboo+0.3 \
P57, P60 to P67, P70 to P77, P92 to P97N°*4 P106, and -0.3 to Vop+0, 3Note 2
P107, P120, P125 to P127, P130, P140, P150 to P157
Vo2 P33, P34, P80 to P87, P90 to P97N4 P100 to P105 -0.3 to Voo+0.3
Analog input voltage Vai ANI24 to ANI30 -0.3 to EVooo+0.3 and
-0.3 to AVRer+)+0.3Notes 2.3
Va2 ANIO to ANI23 -0.3 to Voo+0.3 and \
-0.3 to AVRer+)+0.3Notes 2.3

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF). This value regulates the absolute maximum rating
of the REGC pin. Do not use this pin with voltage applied to it.
2. Must be 6.5V or lower.
3. For pins to be used in A/D conversion, the voltage should not exceed the value AVRer (+) + 0.3.
4. For pin I/O buffer power supplies, refer to Table 2-1 Pin /O Buffer Power Supplies.

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any

parameter. That is, the absolute maximum ratings are rated values at which the product is on the verge
of suffering physical damage, and therefore the product must be used under conditions that ensure
that the absolute maximum ratings are not exceeded.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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(2/2)
Parameter Symbol Conditions Ratings Unit
Output current, high loH1 Per pin P00 to P03, P10 to P17, P30 to P32, P40 to -40 mA
P47, P50 to P57, P60 to P67, P70 to P77,
P92 to P97N®, P106, P107, P120, P125 to
P127, P130, P140, P150 to P157
Total of all P01, P02, P40 to P47, P92 to P97N°te, -70 mA
pins P120, P125 to P127, P150 to P153
-170 mA P00, P03, P10 to P17, P30 to P32, P50 to -100 mA
P57, P60 to P67, P70 to P77, P106, P107,
P130, P140, P154 to P157
loHz Per pin P33, P34, P80 to P87, P90 to P97N¢, P100 -0.5 mA
Total of all | 1 P105 2 mA
pins
Output current, low loL1 Per pin P00 to P03, P10 to P17, P30 to P32, P40 to 40 mA
P47, P50 to P57, P60 to P67, P70 to P77,
P92 to P97N®, P106, P107, P120, P125 to
P127, P130, P140, P150 to P157
Total of all P01, P02, P40 to P47, P92 to P97N°e, 70 mA
pins P120, P125 to P127, P150 to P153
170 mA P00, P03, P10 to P17, P30 to P32, P50 to 100 mA
P57, P60 to P67, P70 to P77, P106, P107,
P130, P140, P154 to P157
loL2 Per pin P33, P34, P80 to P87, P90 to P97N¢, P100 1 mA
Total of all | ©P105 5 mA
pins
Operating ambient Ta In normal operation mode -40 to +125 °C
temperature In flash memory programming mode
Storage temperature Tstg -65 to +150 °C

Note For pin I/O buffer power supplies, refer to Table 2-1 Pin I/O Buffer Power Supplies.

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any

parameter. That is, the absolute maximum ratings are rated values at which the product is on the

verge of suffering physical damage, and therefore the product must be used under conditions that

ensure that the absolute maximum ratings are not exceeded.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

4.2 Oscillator Characteristics
4.2.1 Main System Clock Oscillator Characteristics

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Resonator Recommended Parameter Conditions MIN. | TYP. | MAX. | Unit
Circuit
Ceramic resonator/ X1 clock oscillation frequency (fx) | 2.7 V < Vb < 5.5V 1.0 20.0 | MHz
Crystal resonator |VSS X1 X2 |
Rd
c1'ET|Dczj

77

Cautions 1. When using the X1 oscillator, wire as follows in the area enclosed by the broken lines in the
above figures to avoid an adverse effect from wiring capacitance.
. Keep the wiring length as short as possible.
. Do not cross the wiring with the other signal lines.
. Do not route the wiring near a signal line through which a high fluctuating current flows.
. Always make the ground point of the oscillator capacitor the same potential as Vss.
. Do not ground the capacitor to a ground pattern through which a high current flows.
. Do not fetch signals from the oscillator.

2. Customers are requested to consult the resonator manufacturer to select an appropriate
resonator and to determine the proper oscillation constant. Customers are also requested to
adequately evaluate the oscillation on their system. Determine the X1 clock oscillation
stabilization time using the oscillation stabilization time of the oscillation stabilization time
counter status register (OSTC) and the oscillation stabilization time select register (OSTS) after
sufficiently evaluating the oscillation stabilization time with the resonator to be used.
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

4.2.2 On-chip Oscillator Characteristics

Ta = -40 to +125°C, 2.7 V < EVbpo = EVbp1 = Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Oscillators Symbol Conditions MIN. TYP. MAX. Unit
High-speed on-chip oscillator fin 1 48 MHz
clock frequencyN°®
High-speed on-chip oscillator - -3 +3 %
clock frequency accuracy
Low-speed on-chip oscillator fiL, 15 kHz
clock frequency foT
Low-speed on-chip oscillator - -15 +15 %

clock frequency accuracy

Note High-speed on-chip oscillator frequency is selected with bits 0 to 4 of the option byte (000C2H/020C2H) and
bits 0 to 2 of the HOCODIV register.
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

4.2.3 Subsystem Clock Oscillator Characteristics

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)
Resonator Recommended Iltem Conditions MIN. TYP. MAX. | Unit

Circuit

XT1 clock oscillation frequency 27V<Vop<b5V| 29.0 | 32.768 | 35.0 | kHz
(fxT)

Crystal resonator
Vss XT1 XT2

77T

Cautions 1. When using the XT1 oscillator, wire as follows in the area enclosed by the broken lines in the
above figures to avoid an adverse effect from wiring capacitance.
. Keep the wiring length as short as possible.
. Do not cross the wiring with the other signal lines.
. Do not route the wiring near a signal line through which a high fluctuating current flows.
. Always make the ground point of the oscillator capacitor the same potential as Vss.
. Do not ground the capacitor to a ground pattern through which a high current flows.
. Do not fetch signals from the oscillator.

2. The XT1 oscillator is designed as a low-amplitude circuit for reducing power
consumption and thus required to be adequately evaluated on the system. Customers
are requested to consult the resonator manufacturer to select an appropriate resonator
and to determine the proper oscillation constant.
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

4.2.4 PLL Circuit Characteristics

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Resonator Symbol Conditions MIN. TYP. MAX. Unit
PLL input enable clock frequencyMo® feLLl PLLMUL =0 PLLDIVO =0 3.92 4.0 4.08 MHz
PLLDIVO = 1 7.84 8.0 8.16 MHz
PLLMUL =1 PLLDIVO =0 3.92 4.0 4.08 MHz
PLLDIVO = 1 7.84 8.0 8.16 MHz
PLL output frequency (center value) feLL PLLMUL =0 PLLDIVO =0 feLu x 12/2 MHz
PLLDIVO =1 feLu x 12/4 MHz
PLLMUL = 1 Nete4 | P | DIVQ = QNete 4 feLur x 16/2 MHz
PLLDIVO = 1 frLu x 16/4 MHz
Long-term jitterNotes 2.3 tu feLL = 24 MHz (480 counts) -2 +2 ns
feLe = 32 MHz (640 counts) -2 +2 ns
feLL = 48 MHz (960 counts) -2 +2 ns

Notes 1. If the high-speed on-chip oscillator clock is to be selected as the PLL input clock, the minimum and maximum
values will reflect the range of accuracy of the oscillation frequency by the high-speed on-chip oscillator clock.
Guaranteed by design, but not tested before shipment.

3. Indicates 20 ps.
4. Setting of PLLMUL = 1 and PLLDIVO = 0 is prohibited when frLLi > 6 MHz.
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

4.3 DC Characteristics
4.3.1 Pin Characteristics
For the relationship between the port pins shown in the following tables and the products, refer to 2. PIN FUNCTIONS.

Ta = -40 to +125°C, 2.7 V < EVppo = EVpp1 = Voo < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/6)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Output current, high™°te ! loH1 Per pin for P00 to P03, P10 | 4.0 V<EVboo<5.5V -5.0 mA
to P17, P30 to P32, P40 to 2.7V <EVooo < 4.0V 3.0 mA

P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
Pa7Nees pP106, P107, P120,
P125 to P127, P130, P140,
P150 to P157

Per pin for P10, P12, P14, | 4.0V <EVooo<5.5V 0.6 mA
P30,P120,P140 27V<EVoro<4.0V 0.2 mA
(special slew rate)

Total of P01, P02, P40 to 4.0V <EVooo<5.5V 200 | mA
P47, P92 to PO7"% P120, | 5 7y < EVooo < 4.0V 4100 | mA

P125 to P127, P150 to P153
(for duty factors < 70%"N¢2)
Total of P00, P03, P10 to 40V <EVo<55V -30.0 mA
P17, P30 to P32, P50 to 2.7V <EVooo<4.0V 1190 | mA
P57, P60 to P67, P70 to
P77, P106, P107, P130,
P140, P154 to P157

(for duty factors < 70%MN°'® 2)

Total of all pins 40V <EVooo<55V -42.0 mA

(for duty factors < 70%"*2) | 5 7/ < EVippo < 4.0V 290 | mA
lom2 Per pin for P33, P34, P80to | 2.7V <Vop <55V -0.1 mA

P87, P90 to P97N°3, P100

to P105

Total of all pins 27V<Vop <55V -2.0 mA

(for duty factors < 70%"N¢2)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from pins EVbpo, EVbb1
and Voo to an output pin.
2. These output current values are obtained under the condition that the duty factor is no greater than 70%.
The output current values when the duty factor is changed to a value greater than 70% can be calculated
from the following expression (when the duty factor is changed to n%).
e Total output current of pins (lon x 0.7)/(n x 0.01)
<Example> Where n = 80% and loH = -10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 x 0.01) = -8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.
3. For pin I/O buffer power supplies, refer to Table 2-1 Pin /O Buffer Power Supplies.
Caution P10 to P17, P60 to P63, P70 to P72, and P120 do not output high level in N-ch open-drain mode.
P10 to P12 and P70 to P72 of the Group A products do not support N-ch open-drain mode.
Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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4. ELECTRICAL SPECIFICATIONS (GRADE K)

(Ta = -40 to +125°C, 2.7 V < EVppo = EVpp1 = Voo < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/6)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Output current, lowNe ! lot1 Per pin for P00 to P03, P10 | 4.0 V<EVboo<5.5V 8.5 mA
to P17, P30 to P32, P4010 | 57\ < Evoos < 4.0 V 40 | mA
P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
pPo7Nee 3 P106, P107, P120,
P125 to P127, P130, P140,
P150 to P157
Per pin for P10, P12, P14, 40V <EVooo <55V 0.59 mA
P30, P120, P140 2.7V <EVooo< 4.0V 0.07 | mA
(special slew rate)
Total of P01, P02, P40 to 40V <EVooo <55V 20.0 mA
P47, P92 to POTY%, P120, | 5 7y < EVono < 4.0V 150 | mA
P125 to P127, P150 to P153
(for duty factors < 70%N°?)
Total of P00, P03, P10 to 40V <EVoo<55V 45.0 mA
P17, P30 1o P32, P50 to 2.7V <EVooo < 4.0V 350 | mA
P57, P60 to P67, P70 to
P77, P106, P107, P130,
P140, P154 to P157
(for duty factors < 70%"°t 2)
Total of all pins 40V <EVooo<55V 65.0 mA
(for duty factors < 70%"*%) | 5 7/ < Evone < 4.0V 500 | mA
loL2 Per pin for P33, P34, P80to | 27V <Vop <55V 0.4 mA
P87, P90 to P97N°te3 P100
to P105
Total of all pins 27V<Vop<55V 5.0 mA
(for duty factors < 70%"°t 2)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows to the EVsso, EVss1 and
Vss pins from an output pin.

2. These output current values are obtained under the condition that the duty factor is no greater than 70%.
The output current values when the duty factor is changed to a value greater than 70% can be calculated
from the following expression (when the duty factor is changed to n%).

e Total output current of pins (lo. x 0.7)/(n x 0.01)

<Example> Where n = 80% and lo. = 10.0 mA

Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA

However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.

3. For pin I/O buffer power supplies, refer to Table 2-1 Pin I/O Buffer Power Supplies.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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4. ELECTRICAL SPECIFICATIONS (GRADE K)

(Ta = -40 to +125°C, 2.7 V < EVppo = EVpp1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (3/6)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, high Vir P00 to P03, P10 to P17, 40V <EVopo<55V 0.65 EVopoNoe! |V

P30 to P32, P40 to P47, EVooo
P50 to P57, P60 to P67, 2.7V <EVooo<4.0V | 0.7 EVooo EVopolee ' | v/
P70 to P77, P106, P107,
P120, P125 to P127, P140,
P150 to P157
(Schmitt 1 mode)

Viie | P10, P11, P13, P14, P16, 40V <EVooo<55V | 0.8 EVooo EVooo\ote !
P17, P30, P43, P50, P521t0 | 5 7y < Evope < 4.0V 0.85 EVopohete !
P54, P60 to P63, P70, P71, EVooo
P73, P75 to P77, P107,
P125, P150, P152, P153
(Schmitt 3 mode)

Viis | P10, P11, P13, P14, P16, 40V <EVooo<55V 22 EVopo\ote !
P17, P30, P54, P62, P63, | 57y < EVono<4.0V 20 EVopohete !
P70, P71, P73, P125
(TTL mode)

VinaNoe2 | P33, P34, P80 to P87, P90 | 4.0V <Vop<55V 0.8 Voo Voo

to P97, P100 to P105, P137 | 5 7/ < vpp < 4.0V 0.85 Voo Voo v
(fixed to Schmitt 3 mode)

ViHs RESET 40V<Vop<55V 0.65 Voo Vb \Y
(fixed to Schmitt 1 mode) 27V<Vop<4.0V 0.7 Voo Voo Y,

Viie | P121 to P124, EXCLK, 40V<Voo<55V 0.8 Voo Voo v
EXCLKS 27V<Vop<40V 0.8 Voo Voo Vv
(fixed to Schmitt 2 mode)

Notes 1.

2. P92 to P96 of the Group A products are fixed to Schmitt 1 mode.
P96 and P97 of the Group B, C, and D products are fixed to Schmitt 1 mode.

Remark

The maximum value of Vi of the pins P10 to P17, P60 to P63, P70 to P72, and P120 is EVono, even in N-ch
open-drain mode.

Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

(Ta = -40 to +125°C, 2.7 V < EVppo = EVpp1 = Vpop < 5.5 V, Vss = EVsso = EVss1 = 0 V) (4/6)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, low Vit | P00 to P03, P10 to P17, P30 |40V <EVopo<5.5V 0 0.35 \
to P32, P40 to P47, P50 to EVooo
P57, P60 to P67, P70 to P77, |2.7V<EVboo <4.0V 0 0.3 EVooo | V

P106, P107, P120, P125 to
P127, P140, P150 to P157
(Schmitt 1 mode)

Viz | p10, P11, P13, P14, P16, 40V <EVbooo<55V 0 0.5EVoo | V

P17, P30, P43, P50, P52to |2.7V<EVbpo<4.0V 0 04 EVooo | V
P54, P60 to P63, P70, P71,
P73, P75 to P77, P107,
P125, P150, P152, P153
(Schmitt 3 mode)

Vs P10, P11, P13, P14, P16, 4.0V <EVooo <55V 0 0.8 \%
P17, P30, P54, P62, P63, 2.7V <EVono<4.0V 0 0.5 \
P70, P71, P73, P125
(TTL mode)

ViaNete | P33, P34, P80 to P87, P90 to |[4.0V <Vop <55V 0 0.5 Vop \Y

P97, P100 to P105, P137 27V<Vop<4.0V 0 0.4 Vop Y,
(fixed to Schmitt 3 mode)

Vis |RESET 40V<Vop<55V 0 0.35Vop | V
(fixed to Schmitt 1 mode) 27V<Vop<4.0V 0 0.3 Vop \%

Vis |P121 to P124, EXCLK, 40V<Vop<55V 0 0.2 Vop \Y,
EXCLKS 27V<Voo<40V 0 0.2 Vop \Y

(fixed to Schmitt 2 mode)

Note P92 to P96 of the Group A products are fixed to Schmitt 1 mode.
P96 and P97 of the Group B, C, and D products are fixed to Schmitt 1 mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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4. ELECTRICAL SPECIFICATIONS (GRADE K)

(Ta = -40 to +125°C, 2.7 V < EVppo = EVpp1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (5/6)

ltems Symbol Conditions MIN. TYP. MAX. | Unit
Output voltage, high VoH1 P00 to P03, P10 to P17, 40V<EVopo<55V, EVopo- Y
P30 to P32, P40 to P47, loH1 =-5.0 mA 0.9
P50 to P57, P60 to P67, 2.7V <EVooo <55V, EVooo- v
P70to P77, P92to P97, | | _ 5o 07
P106, P107, P120, P125 to
P127, P130, P140, P150 to 2.7V <EVooo<55V, EVboo- \%
P157 lon1 =-1.0 mA 0.5
(normal slew rate)
VoH2 P33, P34, P80 to P87, P90 27V<Vop<55V Voo-0.5 \%
to P97N° P100 to P105 loHz = -100 pA
VoH3 P10, P12, P14, P30, P120, 40V <EVomo<55V, EVooo- \%
P140 lons =-0.6 mA 0.8
(special slew rate) 2.7V <EVooo <55V, EVooo- v
lons =-0.2 mA 0.5
Output voltage, low VoL1 P00 to P03, P10 to P17, 40V <EVooo<55V, 0.7 \%
P30 to P32, P40 to P47, lo1 = 8.5 mA
P50 to P57, P60 to P67, 40V <EVooo<55V 04 v
P70 to P77, P92 to P97N°te, lot1 = 4.0 mA
P106, P107, P120, P125 to
P127, P130, P140, P150to | 27 V SEVoo <55V, o7 |V
P157 lot1 =4.0 mA
(normal slew rate) 27V<EVbooo<55V, 0.4 \
lot1 =1.5mA
VoL2 P33, P34, P80 to P87, P90 27V<Vopb<55V 0.4 \
to P97N°*, P100 to P105 loz = 400 pA
VoLs P10, P12, P14, P30, P120, 40V <EVooo<55V, 0.8 \%
P140 lots = 0.6 mA
(special slew rate) 2.7V <EVoo <55V, 05 | Vv
lots = 0.07 mA

Note

For pin I/O buffer power supplies, refer to Table 2-1 Pin 1/O Buffer Power Supplies.

Caution P10 to P17, P60 to P63, P70 to P72, and P120 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

(Ta = -40 to +125°C, 2.7 V < EVppo = EVpp1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (6/6)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILim P00 to P03, P10 to P17, Vi = EVopo 1 LA
current, high P30 to P32, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P92 to
Po7Nee P106, P107,
P120, P125 to P127,
P140, P150 to P157

ILiH2 P33, P34, P80 to P87, Vi = Vop 1 LA
P90 to P97 N, P100 to
P105, P137, RESET

ILiHs P121 to P124 Vi=Voo | Ininput portor 1 LA
(X1, X2, XT1, XT2, external clock
EXCLK, EXCLKS) input
In resonator 10 UA
connection
Input leakage It P00 to P03, P10 to P17, Vi = EVsso -1 LA
current, low P30 to P32, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P92 to

P97 Nete, P106, P107,
P120, P125 to P127,
P140, P150 to P157

ILiLz P33, P34, P80 to P87, Vi = Vss -1 LA
P90 to P97N°'*, P100 to
P105, P137, RESET

luies P121 to P124 Vi=Vss | Ininput port or -1 LA
(X1, X2, XT1, XT2, external clock
EXCLK, EXCLKS) input
In resonator -10 LA
connection
On-chip pull-up Ru P00 to P03, P10 to P17, Vi = EVssgo, in input port 10 20 100 kQ
resistance P30 to P32, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P92 to P97,
P100 to P107, P120,
P125 to P127, P140,
P150 to P157

Note For pin I/O buffer power supplies, refer to Table 2-1 Pin I/O Buffer Power Supplies.

Caution P10 to P17, P60 to P63, P70 to P72, and P120 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

4.3.2 Supply Current Characteristics

Ta = -40 to +125°C, 2.7 V < EVppo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/3)
ltems Symbol Conditions MIN. | TYP. MAX. Unit
Supply Iop1 Operating | Normal High-speed fin = 48 MHz feik = 24 MHz 5.1 12.0 mA
current mode operation | on-chip Notes 3, 4
e e 2 oscillator clock | g, = 24 MHz | fouk = fiMotes® 48 | 110 | mA
operation 4
fin =1 MHz fork = fiyNetes 3. 1.0 2.5 mA
4
Resonator fux = 20 MHz fork = fuxNetes 4.2 9.0 mA
operation 3.5
fux = 1 MHz fok = fuxNotes 0.9 2.5 mA
3,5
Resonator fee = 48 MHz, | fok = 24 MHz 5.0 12.0 mA
operation fux = 8 MHz Notes 3. 6
(PLL fou = 24 MHz, | fou = 24 MHz 49 | 110 | mA
opera'tlon) fux = 8 MHz Notes 3, 6
(PLL input
clock = fux) frLL = 24 MHz, fek = 24 MHz 4.7 11.0 mA
fux = 4 MHz Notes 3, 6
Subsystem fsus = 32.768 fork = fsughote ”
clock operation | kHz
Groups Ato D 6.0 80.0 A
Group E 6.0 | 120.0 | pA
Low-speed fi =15 kHz fork = filNete 8
on-chip Groups A to D 30 | 700 | uA
oscillator clock
. Group E 3.0 110.0 uA
operation
Notes 1. Total current flowing into Voo and EVono, including the input leakage current flowing when the level of the
input pin is fixed to Voo, EVbpo, Vss, or EVsso. However, not including the current flowing into the I/O buffer and
on-chip pull-up/pull-down resistors.
2. Current drawn when all the CPU instructions are executed.
3. The values below the MAX. column include the peripheral operation current (except for background
operation (BGO)). However, the LVD circuit, A/D converter, D/A converter, and comparator are stopped.
4. When high-speed system clock, subsystem clock, PLL clock, and low-speed on-chip oscillator clock are
stopped.
5. When subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator
clock are stopped.
6. When subsystem clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator clock are
stopped.
7. When high-speed system clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip
oscillator are stopped.
8. When high-speed system clock, subsystem clock, PLL clock, and high-speed on-chip oscillator clock are
stopped.
Remarks 1. fux: High-speed system clock frequency

1
2. fsus: Subsystem clock frequency

3. feu: PLL clock frequency

4. fin: High-speed on-chip oscillator clock frequency
5. fi: Low-speed on-chip oscillator clock frequency
6. fck: CPU/peripheral hardware clock frequency
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4. ELECTRICAL SPECIFICATIONS (GRADE K)

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/3)

ltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Iob2 HALT mode™°te2 High-speed on- | fi1 = 48 MHz foik = 24 MHz 0.9 8.0 mA
currenthetest. 3 chip oscillator Note 5
clock operation | ¢ _ >4 MHz fouk = fiotes 07 | 70 | mA
fin =1 MHz fork = figNete S 0.3 1.5 mA
Resonator fux = 20 MHz fork = fuxNete © 0.6 6.0 mA
operation fux = 1 MHz fouk = fuxtoes 02 | 15 | mA
Resonator frLL = 48 MHz, fok = 24 MHz 0.9 8.0 mA
operation fux = 8 MHz Note 7
(PLL operation) | ¢, = 24 MHz, | foux = 24 MHz 08 | 70 | mA
frL = 24 MHz, feik = 24 MHz 0.6 7.0 mA
fux = 4 MHz Nt
Subsystem fsus = 32.768 fok = fsusNoe 8
clock operation | kHz
Groups Ato D 0.7 75.0 HA
Group E 0.7 115.0
Low-speed on- | fi = 15 kHz fork = fitNete®
chip oscillator Groups A to D 07 | 650 | uA
clock operation
Group E 0.7 105.0
Iob3 STOP mode™°te# Ta=+25°C Groups Ato D 0.5 HA
Group E 0.5
Ta=+50°C Groups Ato D 2.5
Group E 4.5
Ta=+70°C Groups Ato D 4.5
Group E 8.0
Ta=+105°C Groups Ato D 30.0
Group E 50.0
Ta=+125°C Groups Ato D 60.0
Group E 100.0

Notes 1.

Total current flowing into Voo and EVono, including the input leakage current flowing when the level of the

input pin is fixed to Voo, EVopo, Vss, or EVsso. However, not including the current flowing into the I/O buffer and

on-chip pull-up/pull-down resistors.

When HALT mode is entered during fetch from the flash memory.

The values below the MAX. column include the peripheral operation current and STOP leakage current.

However, the watchdog timer, LVD circuit, A/D converter, D/A converter, and comparator are stopped.

When high-speed system clock, subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-

speed on-chip oscillator clock are stopped.

When high-speed system clock, subsystem clock, PLL clock, and low-speed on-chip oscillator clock are

stopped.

When subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator

clock are stopped.
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

7. When subsystem clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator clock are
stopped.

8. When high-speed system clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip
oscillator clock are stopped.

9. When high-speed system clock, subsystem clock, PLL clock, and high-speed on-chip oscillator clock are
stopped.

Remarks 1. fux: High-speed system clock frequency
. fsus: Subsystem clock frequency
. fe: PLL clock frequency

1
2
3
4. fu: High-speed on-chip oscillator clock frequency
5. fi: Low-speed on-chip oscillator clock frequency
6

. fex: CPU/peripheral hardware clock frequency
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V) (3/3)

ltems Symbol Conditions

MIN. | TYP. | MAX. | Unit
Supply Isnoz SNOOZE mode A/D converter | During mode transition 1.0 1.2 mA
Notes 1, 2 H
current operation During Low-voltage mode 21 2.5 mA
conversion AVrerp= Vop = 5.0 V

DTC operation

4.5 mA

Notes 1. Total current flowing into Voo and EVopo, including the input leakage current flowing when the level of the
input pin is fixed to Voo, EVono, Vss, or EVsso. However, not including the current flowing into the I/O buffer and

on-chip pull-up/pull-down resistors.
2. The values below the MAX. column include the STOP leakage current.
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RL78/F13, F14

4. ELECTRICAL SPECIFICATIONS (GRADE K)

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. | TYP. | MAX. Unit
Window watchdog lwptNetes -2 | fi = 15 kHz 0.22 uA
timer operating
current
A/D converter |apcNote 3 When Normal mode, AVrere = Vob = 5.0 V 1.3 1.7 mA
operating current conversion at

maximum

speed

When internal reference voltage is selectedVot® 75.0 uA
LVD operating [LypNote 4 0.08 HA
current
Temperature sensor ItmPs 75.0 LA
operating current
D/A converter Ibac Per channel 0.8 15 mA
operating current
Comparator operating lcmp 50.0 A
current
BGO operating lscoNote 8 250 | 12.20 mA
current

Notes 1. When the high-speed on-chip oscillator clock and high-speed system clock are stopped.

2. Current flowing only to the watchdog timer (including the operation current of the 15 kHz on-chip oscillator).

The current value is the sum of loos, loo2, or loos and IwoT when the watchdog timer operates in STOP mode.

3. Current flowing only to the A/D converter. The current value is the sum of Ioo1 or looz2 and laoc when the A/D

converter operates in operation mode or HALT mode.

4. Current flowing only to the LVD circuit. The current value is the sum of loos, loo2, or loos and I.vp when the LVD

circuit operates in operation mode, HALT mode, or STOP mode.

5. Operating current that increases when the internal reference voltage is selected. This current flows even

when conversion is stopped.

6. Current increased by the BGO operation. The current value is the sum of Ibb1 or Ibp2 and Isco when the BGO

operates in operation mode or HALT mode.
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

4.4 AC Characteristics
4.4.1 Basic Operation

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/2)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey High-speed on-chip oscillator clock operation 0.04166 1 us
instruction execution time) High-speed system clock operation 0.05 1 us

PLL clock operation 0.04166 1 us
Subsystem clock operation 28.5 30.5 34.5 us
Low-speed on-chip oscillator clock operation 66.6 us
In self programming mode 0.04166 1 us
CPU/peripheral hardware fouk 0.04166 66.6 us
clock frequency
External system clock fex 1.0 20.0 MHz
frequency fiexs 29 35 | kHz
External system clock input tExH, tExL 24 ns
high-level width, low-level texms 13.7 us
width texts
TIOO to TI07, TI10 to TI17 trm, 1/fuck+10 ns
input high-level width, low- tr
level width
TOO00 to TOO7, TO10 to fro All TO pins, 40V<EVooo<55V 12 MHz
TO17 output frequency Normal slew rate, 2.7V <EVooo<4.0V 6 MHz
C=30pF
TOO01, TO06, TOO07, 2 MHz
TO11, TO13 only,
Special slew rate,
C=30pF
PCLBUZ0 output frequency frcL Normal slew rate 40V <EVooo<55V 12 MHz
C=30pF 2.7V <EVoo<4.0V 6 MHz
Special slew rate 2 MHz
C=30pF
Timer RJ input cycle tc TRJIOO 100 ns
Timer RJ input high-level twH, TRJIOO 40 ns
width, low-level width o
Interrupt input high-level tNTH, INTPO to INTP13 Nete 1 us
width, low-level width tINTL
KRO to KR7 key interrupt R 250 ns
input low-level width
RESET low-level width tRsL 10 us

Note Pins RESET, INTPO to INTP3, INTP12, and INTP13 have noise filters for transient levels lasting less than 100 ns.
Caution Excluding the error in oscillation frequency accuracy.

Remark fucx: Timer array unit operation clock frequency
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Port output rise time, port tro, tro P00 to P03, P10 to 4.0V <EVooo <55V 25 ns
output fall time P17, P30 to P32, P40 2.7V <EVooo < 4.0V 55 ns

to P47, P50 to P57,
P60 to P67, P70 to
P77, P96, P97, P106,
P107, P120, P125 to
P127, P130, P140,
P150 to P157

(normal slew rate)

C=30pF

P10, P12, P14, P30, 40V<EVoo<55V 25 60 ns
P120, P140 Note

(special slew rate) 2.7V <EVooo < 4.0 V 100 ns
C=30pF

Note Ta=+25°C, EVboo=5.0V

Caution Excluding the error in oscillation frequency accuracy.

Remark fuck: Timer array unit operation clock frequency

AC Timing Test Points

Vi > Test points <: Vi
Vi Vi

External System Clock Timing

|« 1/fex
texc texH
EXCLK 0.8 Voo (MIN.)
K 0.2 Voo (MAX.)
|« 1/fexs
texLs texHs
EXCLKS 0.8 Vpp (MIN.)
K 0.2 Vpp (MAX))
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

TI/TO Timing

e o (1 triH

y

TIOO to TIO7, TI10 to TI17

- 1/f10 >

\ /

tiNTL j)/' tiINTH

y

TOO00 to TO07, TO10 to TO17

Interrupt Request Input Timing

INTPO to INTP13

Key Interrupt Input Timing

tkr

KRO to KR7

RESET Input Timing

RESET

)

Output Rising and Falling Timing

tro

Output pin

I

L
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

4.5 Peripheral Functions Characteristics
4.5.1 Serial Array Unit
(1) During communication at same potential (UART mode) (dedicated baud rate generator output)

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate - fvck/6 bps
folk = 24 MHz, Normal slew rate 4 Mbps
fmek = fok Special slew rate 2 Mbps

UART mode connection diagram (during communication at same potential)

TxDO, TxD1 Rx

RL78

. User's device
microcontroller

RxDO0, RxD1 Tx

UART mode bit width (during communication at same potential) (reference)

1/Transfer rate

__High-Now-level bit width
Baud-rate tolerance
T >
/ \
TxDO, TxD1
RxDO0, RxD1
\ /

Caution Select the normal input buffer for the RxDO0 pin and RxD1 pin and normal output mode for the TxDO0 pin
and TxD1 pin.

Remark fuck: Serial array unit operation clock frequency
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

(2) During communication at same potential (CSI mode) (master mode, SCKp ... internal clock output, normal
slew rate)

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVbp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkeva 166.6N 5 ns
m high-level width, low- tkH1, 40V <EVoo<55V tkev1/2 - 12 ns
level width t 2.7 V<EVooo<4.0V ten/2—18 ns
Slp setup time tsik1 40V <EVooo<55V 55 ns
(to SCKp TNte 2.7V <EVooo<4.0V 66 ns
Slp hold time tisit 30 ns
(from SCKpT)Note 2

Delay time from SCKp! to tksor | C =30 pFNoe4 40 ns
SOp outputhete3

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to

SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

2. When DAPmn = 0 and CKPmn = 0 or DAPmn =1 and CKPmn = 1. The Slp hold time becomes "from
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

4. Cis the load capacitance of the SCKp and SOp output lines.

<R> 5. tkcy1 > 4/fuck must also be satisfied.

Caution Select the normal input buffer for the Slp pin and normal output mode for the SOp pin and SCKp pin.

Remark p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

(3) During communication at same potential (CSI mode) (master mode, SCKp ... internal clock output, special
slew rate)

(Ta = -40 to +125°C, 4.0 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time tkev1 500Nt 5 ns
SCKp high-level width, tiH1, tkev1/2 — 60 ns

low-level width tkLt

Slp setup time tsik1 120 ns
(to SCKpT)Nete 1

Slp hold time tksi1 80 ns
(from SCKpT)Nete 2

Delay time from SCKpl to tksor | C =30 pFNete4 90 ns
SOp outputhete3

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to

SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

2. When DAPmn = 0 and CKPmn = 0 or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes "from
SCKpT" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

4. Cis the load capacitance of the SCKp and SOp output lines.

<R> 5. tkev1 > 4/fuck must also be satisfied.

Caution Select the normal input buffer for the Slp pin and normal output mode and special slew rate for the
SOp pin and SCKp pin.

Remark p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
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4. ELECTRICAL SPECIFICATIONS (GRADE K)

(4) During communication at same potential (CSI mode) (slave mode, SCKp ... external clock input, normal slew

rate)

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVbp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
'SCKp cycle time trcvz 8/fwck ns
'SCKp high-level width, low-level | txwz, tkey2/2 ns
width tkL2
Slp setup time tsikz 1/fmck + ns
(to SC_KpT)NotGM 20
Slp hold time tksiz 1/fmck + ns
(from SCKpT)Nete2 31
Delay time from m¢ to SOp tkso2 | C =30 pF 4.0V < Voo = EVooo = EVop1£ 5.5V 2ffuck + 44 ns
output™e? Note 4 2.7V < Voo = EVooo = EVoor < 4.0V Mk +57 | ns
SSIp setup time tssk |DAP =0 120 ns
DAP =1 1/fmek + ns
120
'SSIp hold time tksss |DAP =0 ek + ns
120
DAP =1 120 ns

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to

SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

2. When DAPmn = 0 and CKPmn = 0 or DAPmn =1 and CKPmn = 1. The Slp hold time becomes "from

SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes

“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

4. C is the load capacitance of the SCKp and SOp output lines.

Caution Select the normal input buffer for the Slp, SCKp and SSlp pins and normal output mode for the SOp

pin.

Remarks 1. p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
2. fuck: Serial array unit operation clock frequency
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

(5) During communication at same potential (CSI mode) (slave mode, SCKp ... external clock input, special slew
rate)

(Ta = -40 to +125°C, 4.0 V < EVbpo = EVbp1 = Vob < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

'SCKp cycle time tkevz |20 MHz < fuck 10/fwck ns
10 MHz < fuck <20 MHz 8/fmek ns
fuek < 10 MHz 6/fmek ns

m high-level width, low-level tKH2, tkeva/2 ns

width tkL2

Slp setup time tsikz 1/fuck + 50 ns

(to MT)Notm

Slp hold time tisi2 1/fmek + 50 ns

(from SCKpT)Note 2

Delay time from mi to SOp|  tksoz C =30 pFNete4 2ffvick + 80 ns

outputhoe 3

Klp setup time tssik DAP =0 120 ns
DAP =1 1/fvek + 120 ns

SSIp hold time tkssi DAP =0 1fimek + 120 ns
DAP =1 120 ns

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0 or DAPmn =1 and CKPmn = 1. The Slp hold time becomes "from
SCKp!" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. Cis the load capacitance of the SCKp and SOp output lines.

Caution Select the normal input buffer for the Slp, SCKp and SSIp pins and normal output mode and special
slew rate for the SOp pin.

Remarks 1. p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
2. fuck: Serial array unit operation clock frequency
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4. ELECTRICAL SPECIFICATIONS (GRADE K)

CSI mode connection diagram (during communication at same potential)

<Master> <Slave>
SCKp SCK SCKp SCK
RL78 Slp SO RL78 Slp SO
microcontroller User's device microcontroller User's device
SOp Sl SOp Sl
SSlp SSlp SSO

CSI mode serial transfer timing (during communication at same potential)

(When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1)

tkov2

k2 tkh2
/
SCKp .
tsike tksiz
Slp Input data
tkso2
SOp Output data
tkssi
tssik
SSIp

Remark p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
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4. ELECTRICAL SPECIFICATIONS (GRADE K)

CSI mode serial transfer timing (during communication at same potential)
(When DAPmn= 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0)

SCKp /

tkevi, 2
tkH1,2 | ke, 2 |
> | >
/ J&
tsik1, 2 tksi, 2
(———————

7

Slp Input data
tksot1, 2
R a—
SOp Output data
tssi tkssi
—
SSip

Remark p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
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RL78/F13, F14 4. ELECTRICAL SPECIFICATIONS (GRADE K)

(6) During communication at same potential (simplified I°C mode)
(SDAr: N-ch open-drain output (EVopo tolerance) mode, SCLr: normal output mode)

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit
SCLr clock frequency fscL 1000M°t | kHz
Hold time when SCLr ="L" trow 475 ns
Hold time when SCLr = "H” triGH 475 ns
Data setup time (reception) tsupaT 1/fmck + 85 ns
Data hold time (transmission) tiooar | Co =50 pF, Ro = 2.7 kQ 0 305 ns

Note fscL < fmck/4 must also be satisfied.

Simplified I°C mode connection diagram (during communication at same potential)

Vo
Rb
SDAr SDA
. RL78 User's device
microcontroller
SCLr SCL

Simplified I°C mode serial transfer timing (during communication at same potential)

1/fscL

tHiGH

SCLr \ /
/_
SDAr

trow

tHD:DAT tsu:oaT

Caution Select the normal input buffer and N-ch open-drain output mode for the SDAr pin and normal output
mode for the SCLr pin.

Remarks 1. Rs [Q]: Communication line (SDAr) pull-up resistance, C» [F]: Communication line (SCLr, SDAr) load
capacitance
2. r:1ICr (r=00, 01, 10, 11)
3. fuex: Serial array unit operation clock frequency
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(7) During communication at same potential (simplified I’C mode) (SDAr and SCLr: N-ch open-drain output
(EVopo tolerance) mode)

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVbp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. MAX. Unit
SCLr clock frequency fscL 400Nt kHz
Hold time when SCLr ="L” tow 40V <Vop<55Y, 1300 ns

Cb =100 pF, Ro = 1.7 kQ
27V<Vop<4.0V,

Cb =100 pF, Ro = 2.7 kQ
Hold time when SCLr ="H” tHIGH 40V <Vop<55YV, 600 ns
Cb =100 pF, Ro = 1.7 kQ
27V<Vop<4.0V,

Cb =100 pF, Ro = 2.7 kQ

Data setup time (reception) tsu:par [4.0V<VoD<55V, 1/fvck + 120 ns
Cb =100 pF, Ro = 1.7 kQ
27V<Vop<4.0V, 1/fmck + 270 ns
Cb =100 pF, Ro = 2.7 kQ

Data hold time (transmission) tho:par |[4.0V<VoD <55V, 0 300 ns

Cb = 100 pF, Ro = 1.7 kQ
2.7V <Voo<4.0V,
Cb = 100 pF, Ro = 2.7 kQ

Note fscL < fmck/4 must also be satisfied.

Simplified I°C mode connection diagram (during communication at same potential)

Vb Vb

SDAr SDA

RL78

. User's device
microcontroller

SCLr SCL

Caution Select the normal input buffer and N-ch open-drain output mode for the SDAr pin and SCLr pin.

Remarks 1. Rs[Q]: Communication line (SDAr, SCLr) pull-up resistance, Cs [F]: Communication line (SDAr, SCLr) load
capacitance, Vb[V]: Communication line voltage
2. r:lICr(r=00, 01, 10, 11)
3. fucx: Serial array unit operation clock frequency
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Simplified I°C mode serial transfer timing (during communication at same potential)

1/fscL |
trow ‘ tHiGH
SCLr \
X X //
/_-__
SDAr
tHD:DAT‘ | tsu:pat
Remark r:1ICr (r=00, 01, 10, 11)
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(8) Communication at different potential (UART mode) (TxD output buffer: N-ch open-drain, RxD input buffer:
TTL)

(Ta = -40 to +125°C, 4.0 V < EVbpo = EVbp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate - Reception 2.7V < Vb < EVopo, fmek/6 bps
Vin=22V, Theoretical value of the 4.0 Mbps
Vi =08V maximum transfer rate N
(Co = 30 pF)
Transmission | 2.7 V < Vb < EVooo, Smaller bps
Vou=2.2V, number of the
Vo = 0.8V values given

by fmck/6 and
expression 1

is applicable.
Theoretical value of the 4.0 Mbps
maximum transfer rate Nt
(Co =30 pF)

Normal slew rate

Note Expression 1: Maximum transfer rate = 1/ [{~Cbx Rox In (1 — 2.2/Vb)} x 3]

UART mode connection diagram (during communication at different potential)

Vb
TxDO, TxD1 Rx
. RL78 User's device
microcontroller
RxDO0, RxD1 Tx

UART mode bit width (during communication at different potential) (reference)

1/Transfer rate |

| Low-level bit width

High-level bit width

Baud-rate tolerance

/L_X

/1

TxDO, TxD1

| 1/Transfer rate |

High-/low-level bit width

Baud-rate tolerance

/ \
RxDO, RxD1
\ /

Caution Select the TTL input buffer for the RxD0 pin and RxD1 pin and N-ch open-drain output mode for the
TxDO0 pin and TxD1 pin.

Remarks 1. Rb [Q]: Communication line (TxD) pull-up resistance, Co [F]: Communication line (TxD) load capacitance,
Vb [V]: Communication line voltage

2. fmck: Serial array unit operation clock frequency
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(9) During communication at different potential (3-V supply system) (CSI mode) (master mode, SCKp ... internal
clock output, normal slew rate)

(Ta = -40 to +125°C, 4.0 V < EVbpo = EVbp1 = Vob £ 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time trevt 2.7V < Vb < EVopo, 400Note3 ns
Cb =30 pF, Ro = 1.4 kQ

SCKp high-level width tkH1 2.7V < Vb <EVopo, tkev1/2—-75 ns
Cb =30 pF, Ro = 1.4 kQ

SCKp low-level width tkLt 2.7V < Vb < EVopo, tkevi/2 — 20 ns
Cb =30 pF, Ro = 1.4 kQ

Slp setup time tsik1 2.7V < Vb < EVopo, 150 ns
(to SCKpT)Nete 1 Cv =30 pF, Ro = 1.4 kQ
Slp setup time tsik1 2.7V < Vb < EVooo, 70 ns
(to SCKpJ)Nete 2 Cb =30 pF, Ro = 1.4 kQ
Slp hold time tksit 2.7V < Vb < EVooo, 30 ns
(from SCKpT)Nete ! Cb =30 pF, Ro = 1.4 kQ
Slp hold time tksi 2.7V < Vb < EVbpo, 30 ns
(from SCKp)Nete 2 Cb =30 pF, Ro = 1.4 kQ
Delay time from SCKp! to SOp tksot | 2.7V < Vb < EVono, 120 ns
outputNote? Cb =30 pF, Ro = 1.4 kQ
Delay time from SCKpT to SOp tkso1 2.7V < Vb < EVopo, 40 ns
outputote2 Cb =30 pF, Ro = 1.4 kQ

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
2. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
<R> 3. tkey1 > 4/fuck must also be satisfied.
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CSI mode connection diagram (during communication at different potential)

Vb Vb
<Master>
Rb Rb
SCKp SCK
RL78 Slp Sle) o
microcontroller User's device

SOp Sl
SSip

Caution Select the TTL input buffer for the Slp pin and N-ch open-drain output mode for the SOp pin and
SCKp pin.

Remarks 1. Rs[Q]: Communication line (SCKp, SOp) pull-up resistance, Cs [F]: Communication line (SOp, SCKp) load
capacitance, Vs [V]: Communication line voltage
2. p:CSlp(p=00, 01,10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
3. AC characteristics of the serial array unit during communication at different potential in CSI mode are
measured with the Vinand Vi below:
When 4.0V <EVooo <55V,27V<Ve<40V:VH=22V,VL=0.8V
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CSI mode serial transfer timing (master mode) (during communication at different potential)
(When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1)

tkey1

kLt tkH1

SCKp \

tsik1 tksi
[

Slp Input data

tkso1
SOp ; (/ Output data

CSI mode serial transfer timing (master mode) (during communication at different potential)
(When DAPmn= 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0)

tkeyt

trH1 tket
SCKp _/': j&

tsiki1 tksn

Slp Input data

tkso1
SOp ; L Output data
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(10) During communication at different potential (3-V supply system) (CSI mode) (slave mode, SCKp ... external

clock input, normal slew rate)

(Ta = -40 to +125°C, 4.0 V < EVbpo = EVbp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V

Parameter Symbol Conditions MIN. TYP. MAX. Unit
M cycle time tkey2 2.7V <£Vb < Vop 20 MHz < fmck < 24 MHz 12/fmek ns
8 MHz < fuck <20 MHz 10/fmek ns
4 MHz < fuck < 8 MHz 8/fuck ns
fuek < 4 MHz 6/fvck ns
m high-level width, low- tkHz, 2.7V < Vb < Vop tkey2/2 — 20 ns
level width twe2
Slp setup time tsikz 90 ns
(to mT)Nole1
Slp hold time tksi2 1/fmck + ns
(from SCKpT)Note 2 50
Delay time from ?Kpi to tksoz | 2.7 V < Vb < Vo, 2ffvck + ns
SOp outputhete3 Cb =30 pF, Ro = 1.4 kQ 120
SSIp setup time tssik DAP =0 120 ns
DAP =1 1/fmex + 120 ns
SSip hold time tkssl DAP =0 1/fmex + 120 ns
DAP =1 120 ns

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

2. When DAPmn = 0 and CKPmn = 0 or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes "from
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes

“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
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CSI mode connection diagram (during communication at different potential)

Vb
<Slave> g
Rb
SCKp SCK
RL78 Slp SO
microcontroller User's device
SOp Sl
SSlp SSO

Caution Select the TTL input buffer for the Slp, SCKp and SSIp pins and N-ch open-drain output mode for the
SOp pin.

Remarks 1. Rs [Q]: Communication line (SOp) pull-up resistance, C» [F]: Communication line (SOp) load capacitance,
Vb [V]: Communication line voltage
2. p:CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
3. AC characteristics of the serial array unit during communication at different potential in CSI mode are
measured with the Vinand Vi below:
When 4.0V <EVooo<55V,2.7V<Ve<40V:Ve=22V, V=08V
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CSI mode serial transfer timing (slave mode) (during communication at different potential)

(When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1)

tievz

tre2 ‘ tiH2 ‘
. /
SCKp
N\
tsike tksi2
Slp Input data
tksoz
SOp Output data
tssik
SSip

tksst

CSI mode serial transfer timing (slave mode) (during communication at different potential)

(When DAPmn= 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0)

tkevz

tkH2

k2

_ / /
SCKp
/ \
tsike tksiz
Slp Input data
tksoz N
SOp Output data
tkssi
tssik
B
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(11) During communication at different potential (3-V supply system) (simplified I’°C mode)
(SDAr: TTL input buffer mode or N-ch open-drain output (EVooo tolerance) mode, SCLr: N-ch open-drain
output (EVooo tolerance) mode)

(Ta = -40 to +125°C, 4.0 V < EVppo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. MAX. Unit

SCLr clock frequency fscL 27V<Vb<40V, 400Note kHz
Cb =100 pF, Ro = 1.4 kQ

Hold time when SCLr ="L" tLow 27V<Vb<4.0V, 1200 ns
Cb =100 pF, Ro = 1.4 kQ

Hold time when SCLr ="H” tHiGH 27V<Vb<4.0V, 600 ns
Cb =100 pF, Ro = 1.4 kQ

Data setup time (reception) tsu:paT 27V<Ve<40V, 135 + 1/fmcx ns
Cb =100 pF, Ro = 1.4 kQ

Data hold time (transmission) tHD:DAT 27V<Vb<4.0V, 0 140 ns

Cb =100 pF, Ro = 1.4 kQ

Note fscL < fmck/4 must also be satisfied.
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Simplified I°C mode connection diagram (during communication at different potential)

Vb Vb
gRb %Rb

SDAr
RL78
microcontroller
SCLr

SDA

User's device

SCL

Simplified I°C mode serial transfer timing (during communication at different potential)

1/fscL

trow

SCLr \

SDAr /_\

tHiGH

tHD:DAT

[+——————————
tsu:pat

Caution Select the TTL input buffer and the N-ch open-drain output mode for the SDAr pin and N-ch open-drain

output mode for the SCLr pin.

Remarks 1. Rs[Q]: Communication line (SDAr, SCLr) pull-up resistance, Cs [F]: Communication line (SDAr, SCLr) load

capacitance, Vo [V]: Communication line voltage

2. fuex: Serial array unit operation clock frequency
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4.5.2 Serial Interface lICA

(Ta =-40 to +125°C, 2.7 V < EVbbo = EVbb1 = Vob £ 5.5 V, Vss = EVsso = EVss1 = 0 V)
<R> Parameter Symbol Conditions Normal Mode Fast Mode Fast Mode Plus | Unit

MIN. | MAX. | MIN. | MAX. [ MIN. | MAX.

SCLAO clock frequency fscL Fast mode plus: 0 1000 | kHz
10 MHz < fmek
Fast mode: 0 400 kHz
3.5 MHz < fuek
Normal mode: 0 100 kHz
1 MHz < fvek
Setup time of restart tsu:sTA 4.7 0.6 0.26 us
conditionNote 1
Hold time tHD:sTA 4.0 0.6 0.26 us
Hold time when SCLAO ="L” tLow 4.7 1.3 0.5 us
Hold time when SCLAQ ="H” tHiGH 4.0 0.6 0.26 us
Data setup time (reception) tsu.paT 250 100 50 ns
Data hold time tHD:DAT 0 3.45 0 0.9 0 us
(transmission)Note 2
Setup time of stop condition tsu:sTo 4.0 0.6 0.26 us
Bus-free time tBur 4.7 1.3 0.5 us

Notes 1. The first clock pulse is generated after this period when the start/restart condition is detected.
2. The maximum value (MAX.) of tHp:paT is during normal transfer and a wait state is inserted in the ACK
(acknowledge) timing.

Remark The maximum value of C» (communication line capacitance) and the value of Rs (communication line pull-up
resistor) at that time in each mode are as follows.

Standard mode: Cb» =400 pF, Ro = 2.7 kQ
Fast mode: Cv =320 pF, Ro = 1.1 kQ
Fast mode plus: C» =120 pF, Ro = 1.1 kQ

IICA serial transfer timing

777777777777 tlow tr L L
SCLAO
s
tsuisTa #— tHD:STA tsusTto
- tHD:STA tsu:DAT e
somo_ | § AD Gl
| |
teur
Stop Start Restart Stop
condition condition condition condition
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4.5.3 On-chip Debug (UART)

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate - 115.2k 1™ bps

4.5.4 LIN/UART Module (RLIN3) UART Mode

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate - Operation mode, LIN communication clock source 4000 kbps
HALT mode (fok or fux):
4 to 24 MHz

SNOOZE mode LIN communication clock source 4.8
(ferk):

1 to 24 MHz

FRQSEL4 = 0 in the user option
byte (000C2H/020C2H)

LIN communication clock source 24
(fok):

1 to 24 MHz

FRQSEL4 = 1 in the user option
byte (000C2H/020C2H)
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4.6 Analog Characteristics

4.6.1 A/D Converter Characteristics

(1) When AVrer (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), AVrer (-) = AVrRerm/ANI1 (ADREFM = 1), target ANI
pin: ANI2 to ANI23 (power supply: Vbp)

(Ta =-40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vbop < 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = AVREerr,

Reference voltage (-) = AVRerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorNete ! AINL 10-bit resolution | 40V <Vopb<55V +1.2 +3.0 LSB
AVRerp = Voo 27V<Vop<40V #1.2 +3.5 LSB

Conversion time tconv 10-bit resolution | 4.0V <Vopb<55V 2125 39 us
AVrere = Voo 27V<\Vop<4.0V 3.1875 39 us

Zero-scale errorNotes 1,2 EZS 10-bit resolution | 2.7V <Vop <55V +0.25 %FSR
AVRrerp = Vob

Full-scale errorNotes 1.2 EFS 10-bit resolution | 2.7 V<Vop <55V +0.25 %FSR
AVRrerp = VoD

Integral linearity errorhete ! ILE 10-bit resolution | 2.7V <Vop <55V 2.5 LSB
AVRrerp = Vbb

Differential linearity errorNete ! DLE 10-bit resolution | 2.7V <Vopo<5.5V +1.5 LSB
AVRrerp = Vob

Reference voltage (+) AVRerP 2.7 Vob

Analog input voltage VAN 0 AVReFP

Internal reference voltage (+) VBGR 27V<Vop<55V 1.38 1.45 1.5 \Y

Notes 1. Excludes quantization error (x1/2 LSB).

2. This value is indicated as a ratio (%FSR) to the full-scale value.
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(2) When AVrer (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), AVrer (-) = AVrerm/ANI1 (ADREFM = 1), target ANI
pin: ANI24 to ANI30 (power supply: EVbpo)

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = AVREerr,
Reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorNete ! AINL 10-bit resolution | 4.0V <Vop<5.5V +1.2 +4.5 LSB

AVrerp = Voo 2.7V <Voo<4.0V 1.2 15.0 LSB
Conversion time tconv 10-bit resolution | 4.0V <Vopb<5.5V 2125 39 us
AVrere = Voo 27V<Voo<4.0V 3.1875 39 us
Zero-scale errorNotes 1.2 EZS 10-bit resolution | 2.7V <Vop <55V +0.35 %FSR
AVRerp = VoD
Full-scale errorNetes 1.2 EFS 10-bit resolution | 2.7V <Voo <55V +0.35 %FSR
AVrerp = Vob
Integral linearity errorhete ! ILE 10-bit resolution | 2.7V <Vop <55V +3.5 LSB
AVRerp = VoD
Differential linearity errorNete ! DLE 10-bit resolution | 2.7V <Vop<5.5V +2.0 LSB
AVRerp = VoD
Reference voltage (+) AVRerp 2.7 Vop
Analog input voltage VAN 0 AVRerp
and
EVooo
Internal reference voltage (+) Vaer 27V<Vop<55V 1.38 1.45 1.5 \Y

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
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(3) When AVker (+) = Voo (ADREFP1 = 0, ADREFPO = 0), AVrer (-) = Vss (ADREFM = 0), target ANI pin: ANIO to

ANI23, ANI24 to ANI30

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = Vop,

Reference voltage (-) = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorNete ! AINL 10-bit resolution | 4.0V <Vop<5.5V +1.2 +5.0 LSB

ANIOTo ANIZ3 1 5 7 < Voo < 4.0V 1.2 155 LSB
10-bit resolution | 40V <Vop<55V +1.2 +6.5 LSB
ANI24 o ANI3O | 5 7y < vop < 4.0 v +1.2 7.0 LSB
Conversion time tconv 10-bit resolution | 40V <Vopb<55V 2.125 39 us
27V<Vopb<40V 3.1875 39 us
Zero-scale errorNotes 1.2 EZS 10-bit resolution | 2.7V <Vop <55V +0.50 %FSR
ANIO to ANI23
10-bit resolution | 2.7V <Vop <55V +0.60 %FSR
ANI24 to ANI30
Full-scale errorNotes 1.2 EFS 10-bit resolution | 2.7V <Vop <55V +0.50 %FSR
ANIO to ANI23
10-bit resolution | 2.7V <Vopb <55V +0.60 %FSR
ANI24 to ANI30
Integral linearity errorNete 1 ILE 10-bit resolution | 2.7V <Vopb <55V +3.5 LSB
ANIO to ANI23
10-bit resolution | 2.7V <Vop <55V +4.0 LSB
ANI24 to ANI30
Differential linearity errorNete ! DLE 10-bit resolution | 2.7V <Vob<5.5V +2.0 LSB
Analog input voltage VAN ANIO to AN|23Nete3 0 Voo
ANI24 to ANI3QNete3 EVss EVooo
Internal reference voltage (+) VBer 27V<Vop<55V 1.38 1.45 1.5

Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. The number of pins depends on the product. For details, refer to 2.1 Pin Function List.
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(4) When AVRer (+) = internal reference voltage (ADREFP1 = 1, ADREFPO = 0), AVRer (-) = AVrRerm/ANI1
(ADREFM = 1), target ANI pin: ANIO, ANI2 to ANI23, ANI24 to ANI30

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVbp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = Vecr,
Reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution RES 8 bit
Conversion time tconv 8-bit resolution 27V<Vop<55V 17 39 us
Zero-scale errorNotes 1.2 EZS 8-bit resolution 27V<Vop<55V +0.60 %FSR
Integral linearity errorNete ! ILE 8-bit resolution 27V<Vop<55V +2.0 LSB
Differential linearity errorNete ! DLE 8-bit resolution 27V<Vop<55V +1.0 LSB
Reference voltage (+) VBer 1.38 1.45 1.5 \Y
Analog input voltage Van 0 VBeR \%

Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
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4.6.2 Temperatures Sensor Characteristics

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output Vrmps2s | Setting ADS register = 80H, Ta = +25°C 1.1 \%
voltage
Reference output voltage Vconst | Setting ADS register = 81H 1.38 1.45 15 \%
Temperature coefficient Fvrmes Temperature sensor that depends on the -3.3 mV/°C

temperature
Operation stabilization wait tamp 5 us
time
4.6.3 D/A Converter Characteristics
(Ta = -40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 bit
Overall error AINL Rload = 4 MQ 27V<Vop<55V 2.5 LSB

Rload = 8 MQ 27V<Vop<55V 2.5 LSB
Settling time tser Cload = 20 pF 27V<Vop<55V 3 us
4.6.4 Comparator Characteristics
(Ta = -40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input offset voltage Viocmp 15 +40 mV
Input voltage range Viemp 0 Vob \%
Response time ter, tcr Input amplitude +100 mV 70 200 ns
Stabilization wait time twarr Input amplitude +100 mV 300 ns
during input channel
switching™°te !
Operation stabilization wait temp 33V<Vom<55V 1 us
timeNote 2
27V<Vop<33V 3 us

Notes 1. Period of time from when the comparator input channel is switched until the comparator is switched to output
2. Period of time from when the comparator operation is enabled (HCMPON bit in CMPCTL is set to 1) until the
comparator satisfies the DC/AC characteristics.
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4.6.5 POR Circuit Characteristics

(Ta = -40 to +125°C, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltageN°te ! VPor Power supply rise time 1.48 1.56 1.62 \%
VPDR Power supply fall time 1.47 1.55 1.61 \Y
Minimum pulse widthNete 2 Tew 300 us
Detection delay time Tro 350 us
Notes 1.

This indicates the POR circuit characteristics, and normal operation is not guaranteed under the condition of
less than lower limit operation voltage (2.7 V).

2. Minimum time required for a POR reset when Vop exceeds below Vror.

Tew

Supply voltage (Vob)
if Vpor
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4.6.6 LVD Circuit Characteristics

(1) LVD detection voltage of interrupt mode or reset mode

(Ta = -40 to +125°C, Vror < EVbbo = EVbb1 = Vbp < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection | Supply voltage level Vivoo Power supply rise time 4.62 4.74 4.94 \%
voltage Power supply fall time 4.52 4.64 4.84 \Y
Vivo1 Power supply rise time 4.50 4.62 4.82 \%

Power supply fall time 4.40 4.52 4.71 \%

Vivp2 Power supply rise time 4.30 4.42 4.61 \%

Power supply fall time 4.21 4.32 4.51 \%

Vivos | Power supply rise time 3.13 3.22 3.39 \Y

Power supply fall time 3.07 3.15 3.31 \%

Vivo4 Power supply rise time 2.95 3.02 3.17 \Y

Power supply fall time 2.89 2.96 3.09 \%

VLvos Power supply rise time 2.74 2.81 2.95 \%

Power supply fall time 2.6gNote 2.75 2.88 Y

Minimum pulse width tiw 300 us
Detection delay time to 300 us

Note The minimum value exceeds below the lower limit operation voltage (2.7 V), however, in reset mode, normal

operation (same behavior when Vop = 2.7 V) is possible until a reset is effected at the power supply falling time.

(2) LVD detection voltage of interrupt & reset mode

(Ta = -40 to +125°C, Vror < EVbbo = EVbb1 = Vob < 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vwos | VPOC2, VPOC1, VPOCO = 0, 0, 1Note 1, 2.68Note2 | 5 75 2.88 v
mode falling reset voltage: 2.75 V

Vivo2 LVIS1, LVISO=0,0 Rising release reset voltage 4.30 4.42 4.61
Falling interrupt voltage 4.21 4.32 4.51
Vs | VPOC2, VPOCT, VPOCO = 0, 1, oNote 1, 2.68N0e2| 275 2.88
falling reset voltage: 2.75 V
Vivp1 LVIS1, LVISO=0,0 Rising release reset voltage 4.50 4.62 4.82 \%
Falling interrupt voltage 4.40 4.52 4.71
Vs | VPOC2, VPOC1, VPOCO =0, 1, 1Note 1, 2.68N0e2| 975 2.88
falling reset voltage: 2.75 V
Vb3 LVIS1, LVISO =0, 1 Rising release reset voltage 3.13 3.22 3.39 \%
Falling interrupt voltage 3.07 3.15 3.31 \%
Vwivoo LVIS1, LVISO=0,0 Rising release reset voltage 4.62 4.74 4.94 \%
Falling interrupt voltage 4.52 4.64 4.84 \Y

Notes 1. These values indicate setting values of option bytes.

2. The minimum value exceeds below the lower limit operation voltage (2.7 V), however, in reset mode, normal

operation (same behavior when Vob = 2.7 V) is possible until a reset is effected at the power supply falling

time.
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4.7 Power Supply Voltage Rising Time

(Ta = -40 to +125°C, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Maximum power supply Swmax | 0V — Voo (VPOC2 = 0 or 1Note 2) 50Note3 | \//ms
voltage rising slope

Minimum power supply voltage Svrmin 0V-27V 6.5 Vims
rising slope Note !

Notes 1. The minimum power supply voltage rising slope is applied only under the following condition.
When the voltage detection (LVD) circuit is not used (VPOC2 = 1) and an external reset circuit is not used or
when a reset is not effected until Voo=2.7 V.
2. These values indicate setting values of option bytes.
3. If the power supply drops below Vror and a POR reset is effected, this specification is also applied when the
power supply is recovered without dropping to 0 V.

4.8 RAM Data Retention Characteristics

(Ta = -40 to +125°C, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention supply voltage Vobor 1.47Note 55 Y

Note This depends on the POR detection voltage. For a falling voltage, data in RAM are retained until the voltage
reaches the level that triggers a POR reset but not once it reaches the level at which a POR reset is generated.

«——————— STOP mode > Operation mode
<—— RAM data retention ——
55
Veo T \VDDDR
STOP instruction execution
Standby release signal f
(interrupt request) /
55
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4.9 Flash Memory Programming Characteristics

(Ta = -40 to +125°C, 2.7 V < EVbpo = EVpp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
System clock frequency ferk 1 24 MHz
Number of code flash rewrites Notes 1.2, 3 Cerwr Retained for 20 years 1,000 Times
Ta = +85°C Note 4
Number of data flash rewrites Notes 1.2, 3 Retained for 20 years 10,000
Ta = +85°C Note 4
Retained for 5 years 100,000
Ta = +85°C Note 4
Erase time Terasa Block erase 5 ms
Write time Twwa 1 word write 10 us

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The starting point of the retaining years are after

the erase.

2. When using flash memory programmer and Renesas Electronics self programming library

3. These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas

Electronics Corporation.

4. The specified data retention time is given under the condition that the average temperature (Ta) is 85°C or

below.
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5. ELECTRICAL SPECIFICATIONS (GRADEY)

Cautions 1. RL78/F13 and RL78/F14 have an on-chip debug function, which is provided for development and
evaluation. Do not use the on-chip debug function in products designated for mass production,
because the guaranteed number of rewritable times of the flash memory may be exceeded when
this function is used, and product reliability therefore cannot be guaranteed. Renesas
Electronics is not liable for problems occurring when the on-chip debug function is used.

2. With products not provided with an EVbbo, EVop1, EVsso, or EVss1 pin, replace EVbbo and EVbb1
with Vop, or replace EVsso and EVss1 with Vss.

3. The pins mounted depending on the product. For details, refer to 1.5 Pin Configurations and 2.1
Pin Function List.

4. The products are classified into the following five groups according to the product type, pin
count, and code flash memory size. In this chapter, the products are referred to by group names
depending on the content. In this case, refer to the following classification.

Group A: RL78/F13 (LIN incorporated) products with 20, 30, 32, 48, or 64 pins and 16 Kbytes to 64
Kbytes of code flash memory

Group B: RL78/F13 (LIN incorporated) products with 48 or 64 pins and 96 Kbytes to 128 Kbytes of
code flash memory or with 80 pins and 64 Kbytes to 128 Kbytes of code flash memory

Group C: RL78/F13 (CAN and LIN incorporated) products with 30, 32, 48, 64, or 80 pins and 32
Kbytes to 128 Kbytes of code flash memory

Group D: RL78/F14 products with 30, 32, 48, 64, or 80 pins and 48 Kbytes to 96 Kbytes of code
flash memory

Group E: RL78/F14 products with 48, 64, or 80 pins and 128 Kbytes to 256 Kbytes of code flash
memory or with 100 pins and 64 Kbytes to 256 Kbytes of code flash memory
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5.1 Absolute Maximum Ratings

(1/2)
Parameter Symbol Conditions Ratings Unit
Supply voltage Voo -0.5to +6.5 \Y
EVoboo, EVooo = EVob1 -0.5t0 +6.5 \%
EVob1
Vss -0.5t0 +0.3
EVsso, EVsso = EVss1 -0.5t0 +0.3
EVss1
REGC pin input Virecc REGC -0.3t0 +2.8 \
voltage and -0.3 to Vop+0.3"ote !
Input voltage Vit P00 to P03, P10 to P17, P30 to P32, P40 to P47, P50 to -0.3 to EVboo+0.3 \
P57, P60 to P67, P70 to P77, P92 to P97N°*4 P106, and -0.3 to Vop+0.3Nete 2
P107, P120, P125 to P127, P140, P150 to P157
Vi2 P33, P34, P80 to P87, P90 to P97N4 P100 to P105, -0.3 to Vop+0.3Nete2 \Y
P121 to P124, P137, RESET
Output voltage Vor P00 to P03, P10 to P17, P30 to P32, P40 to P47, P50 to -0.3 to EVoboo+0.3 \
P57, P60 to P67, P70 to P77, P92 to P97N°*4 P106, and -0.3 to Vop+0, 3Note 2
P107, P120, P125 to P127, P130, P140, P150 to P157
Vo2 P33, P34, P80 to P87, P90 to P97N4 P100 to P105 -0.3 to Voo+0.3
Analog input voltage Vai ANI24 to ANI30 -0.3 to EVooo+0.3 and
-0.3 to AVRer+)+0.3Notes 2.3
Va2 ANIO to ANI23 -0.3 to Voo+0.3 and \
-0.3 to AVRer+)+0.3Notes 2.3

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF). This value regulates the absolute maximum rating
of the REGC pin. Do not use this pin with voltage applied to it.
2. Must be 6.5V or lower.
3. For pins to be used in A/D conversion, the voltage should not exceed the value AVRer (+) + 0.3.
4. For pin I/O buffer power supplies, refer to Table 2-1 Pin /O Buffer Power Supplies.

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any

parameter. That is, the absolute maximum ratings are rated values at which the product is on the verge
of suffering physical damage, and therefore the product must be used under conditions that ensure
that the absolute maximum ratings are not exceeded.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.

R01DS0460EJ0230 Rev.2.30

Aug 31, 2025

RENESAS

Page 170 of 229



RL78/F13, F14

5. ELECTRICAL SPECIFICATIONS (GRADEY)

(2/2)
Parameter Symbol Conditions Ratings Unit
Output current, high loH1 Per pin P00 to P03, P10 to P17, P30 to P32, P40 to -40 mA
P47, P50 to P57, P60 to P67, P70 to P77,
P92 to P97N 1 P106, P107, P120, P125 to
P127, P130, P140, P150 to P157
Total of all P01, P02, P40 to P47, P92 to P97N°te !, -70 mA
pins P120, P125 to P127, P150 to P153
-170 mA P00, P03, P10 to P17, P30 to P32, P50 to -100 mA
P57, P60 to P67, P70 to P77, P106, P107,
P130, P140, P154 to P157
loHz Per pin P33, P34, P80 to P87, P90 to P97Note !, -0.5 mA
Total of all | P100 10 P105 2 mA
pins
Output current, low loL1 Per pin P00 to P03, P10 to P17, P30 to P32, P40 to 40 mA
P47, P50 to P57, P60 to P67, P70 to P77,
P92 to P97N* 1 P106, P107, P120, P125 to
P127, P130, P140, P150 to P157
Total of all P01, P02, P40 to P47, P92 to PO7Nete 1, 70 mA
pins P120, P125 to P127, P150 to P153
170 mA P00, P03, P10 to P17, P30 to P32, P50 to 100 mA
P57, P60 to P67, P70 to P77, P106, P107,
P130, P140, P154 to P157
loL2 Per pin P33, P34, P80 to P87, P90 to P97Note !, 1 mA
Total of all | P100t0 P105 5 mA
pins
Operating ambient Ta In normal operation mode -40 to +150 °C
temperature In flash memory programming mode
Storage temperature Tstg -65 to +150 °C

Note 1.  For pin I/O buffer power supplies, refer to Table 2-1 Pin I/O Buffer Power Supplies.

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any

parameter. That is, the absolute maximum ratings are rated values at which the product is on the

verge of suffering physical damage, and therefore the product must be used under conditions that

ensure that the absolute maximum ratings are not exceeded.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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5.2 Oscillator Characteristics
5.2.1 Main System Clock Oscillator Characteristics

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Resonator Recommended Parameter Conditions MIN. | TYP. | MAX. | Unit
Circuit
Ceramic resonator/ X1 clock oscillation frequency (fx) | 2.7 V < Vb < 5.5V 1.0 20.0 | MHz
Crystal resonator |VSS X1 X2 |
P Rﬁi
C1E CZ]’
a

Cautions 1. When using the X1 oscillator, wire as follows in the area enclosed by the broken lines in the
above figures to avoid an adverse effect from wiring capacitance.
. Keep the wiring length as short as possible.
. Do not cross the wiring with the other signal lines.
. Do not route the wiring near a signal line through which a high fluctuating current flows.
. Always make the ground point of the oscillator capacitor the same potential as Vss.
. Do not ground the capacitor to a ground pattern through which a high current flows.
. Do not fetch signals from the oscillator.

2. Customers are requested to consult the resonator manufacturer to select an appropriate
resonator and to determine the proper oscillation constant. Customers are also requested to
adequately evaluate the oscillation on their system. Determine the X1 clock oscillation
stabilization time using the oscillation stabilization time of the oscillation stabilization time
counter status register (OSTC) and the oscillation stabilization time select register (OSTS) after
sufficiently evaluating the oscillation stabilization time with the resonator to be used.
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5.2.2 On-chip Oscillator Characteristics

Ta = -40 to +150°C, 2.7 V < EVbpo = EVbp1 = Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Oscillators Symbol Conditions MIN. TYP. MAX. Unit
High-speed on-chip oscillator fin 1 48 MHz
clock frequencyN°®
High-speed on-chip oscillator - -5 +5 %
clock frequency accuracy
Low-speed on-chip oscillator fiL, 15 kHz
clock frequency foT
Low-speed on-chip oscillator - -15 +15 %

clock frequency accuracy

Note High-speed on-chip oscillator frequency is selected with bits 0 to 4 of the option byte (000C2H/020C2H) and
bits 0 to 2 of the HOCODIV register.
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5.2.3 Subsystem Clock Oscillator Characteristics

Do not use the XT1 oscillator.
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5.2.4 PLL Circuit Characteristics

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVpp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Resonator Symbol Conditions MIN. TYP. MAX. Unit
PLL input enable clock frequencyMo® feLLl PLLMUL =0 PLLDIVO =0 3.92 4.0 4.08 MHz
PLLDIVO = 1 7.84 8.0 8.16 MHz
PLLMUL =1 PLLDIVO =0 3.92 4.0 4.08 MHz
PLLDIVO = 1 7.84 8.0 8.16 MHz
PLL output frequency (center value) feLL PLLMUL =0 PLLDIVO =0 feLu x 12/2 MHz
PLLDIVO =1 feLu x 12/4 MHz
PLLMUL = 1 Nete4 | P | DIVQ = QNete 4 feLur x 16/2 MHz
PLLDIVO = 1 frLu x 16/4 MHz
Long-term jitterNotes 2.3 tu feLL = 24 MHz (480 counts) -2 +2 ns
feLe = 32 MHz (640 counts) -2 +2 ns
feLL = 48 MHz (960 counts) -2 +2 ns

Notes 1. If the high-speed on-chip oscillator clock is to be selected as the PLL input clock, the minimum and maximum
values will reflect the range of accuracy of the oscillation frequency by the high-speed on-chip oscillator clock.
Guaranteed by design, but not tested before shipment.

3. Indicates 20 ps.
4. Setting of PLLMUL = 1 and PLLDIVO = 0 is prohibited when friLi > 6 MHz.
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5.3 DC Characteristics
5.3.1 Pin Characteristics
For the relationship between the port pins shown in the following tables and the products, refer to 2. PIN FUNCTIONS.

Ta = -40 to +150°C, 2.7 V < EVppo = EVpp1 = Voo < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/6)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Output current, high™°te ! loH1 Per pin for P00 to P03, P10 | 4.0 V<EVboo<5.5V -5.0 mA
to P17, P30 to P32, P40 to 2.7V <EVooo < 4.0V 3.0 mA

P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
Pa7Nees pP106, P107, P120,
P125 to P127, P130, P140,
P150 to P157

Per pin for P10, P12, P14, | 4.0V <EVooo<5.5V 06 mA
P30,P120,P140 27V<EVoro<4.0V 02 mA
(special slew rate)

Total of P01, P02, P40 to 4.0V <EVooo<5.5V 200 | mA
P47, P92 to PO7"% P120, | 5 7y < EVooo < 4.0V 4100 | mA

P125 to P127, P150 to P153
(for duty factors < 70%"N¢2)
Total of P00, P03, P10 to 40V <EVo<55V -30.0 mA
P17, P30 to P32, P50 to 2.7V <EVooo<4.0V 1190 | mA
P57, P60 to P67, P70 to
P77, P106, P107, P130,
P140, P154 to P157

(for duty factors < 70%MN°'® 2)

Total of all pins 40V <EVooo<55V -32.0 mA

(for duty factors <70%""°?) | 2.7 V <EVooo < 4.0V 290 | mA
lom2 Per pin for P33, P34, P80to | 2.7V <Vop <55V -0.1 mA

P87, P90 to P97N°3, P100

to P105

Total of all pins 27V<Vop <55V -2.0 mA

(for duty factors < 70%MN°'® 2)

Notes 1.

Value of current at which the device operation is guaranteed even if the current flows from pins EVooo, EVbb1
and Vop to an output pin.

2. These output current values are obtained under the condition that the duty factor is no greater than 70%.
The output current values when the duty factor is changed to a value greater than 70% can be calculated from the
following expression (when the duty factor is changed to n%).
e  Total output current of pins (lon x 0.7)/(n x 0.01)
<Example> Where n = 80% and lox =-10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 x 0.01) = -8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A current higher than
the absolute maximum rating must not flow into one pin.
3. For pin I/O buffer power supplies, refer to Table 2-1 Pin I/O Buffer Power Supplies.
Caution P10 to P17, P60 to P63, P70 to P72, and P120 do not output high level in N-ch open-drain mode.
P10 to P12 and P70 to P72 of the Group A products do not support N-ch open-drain mode.
Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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(Ta = -40 to +150°C, 2.7 V < EVppo = EVpp1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/6)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Output current, lowNe ! lot1 Per pin for P00 to P03, P10 | 4.0 V<EVboo<5.5V 8.5 mA
to P17, P30 to P32, P4010 | 57\ < Evoos < 4.0 V 40 | mA
P47, P50 to P57, P60 to
P67, P70 to P77, P92 to
pPo7Nee 3 P106, P107, P120,
P125 to P127, P130, P140,
P150 to P157
Per pin for P10, P12, P14, 40V <EVoo<55V 0.59 mA
P30, P120, P140 2.7V <EVooo< 4.0V 0.07 | mA
(special slew rate)
Total of P01, P02, P40 to 40V <EVopo<55V 20.0 mA
P47, P92 to POTY%, P120, | 5 7y < EVono < 4.0V 150 | mA
P125 to P127, P150 to P153
(for duty factors < 70%N°?)
Total of P00, P03, P10 to 40V <EVoo<55V 35.0 mA
P17, P30 1o P32, P50 to 2.7V <EVooo < 4.0V 300 | mA
P57, P60 to P67, P70 to
P77, P106, P107, P130,
P140, P154 to P157
(for duty factors < 70%"°t 2)
Total of all pins 40V <EVooo<55V 55.0 mA
(for duty factors <70%"°2) | 2.7 V < EVboo < 4.0 V 45.0 mA
loL2 Per pin for P33, P34, P80to | 27V <Vop <55V 0.4 mA
P87, P90 to PO7N°3 P100
to P105
Total of all pins 27V<Vop<55V 5.0 mA
(for duty factors < 70%"°t 2)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows to the EVsso, EVss1 and
Vss pins from an output pin.

2. These output current values are obtained under the condition that the duty factor is no greater than 70%.
The output current values when the duty factor is changed to a value greater than 70% can be calculated
from the following expression (when the duty factor is changed to n%).

e Total output current of pins (lo. x 0.7)/(n x 0.01)

<Example> Where n = 80% and lo. = 10.0 mA

Total output current of pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA

However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.

3. For pin I/O buffer power supplies, refer to Table 2-1 Pin I/O Buffer Power Supplies.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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(Ta = -40 to +150°C, 2.7 V < EVppo = EVpp1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (3/6)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, high Vir P00 to P03, P10 to P17, 40V <EVopo<55V 0.65 EVopoNoe! |V

P30 to P32, P40 to P47, EVooo
P50 to P57, P60 to P67, 2.7V <EVooo<4.0V | 0.7 EVooo EVopolee ' | v/
P70 to P77, P106, P107,
P120, P125 to P127, P140,
P150 to P157
(Schmitt 1 mode)

Viie | P10, P11, P13, P14, P16, 40V <EVooo<55V | 0.8 EVooo EVooo\ote !
P17, P30, P43, P50, P521t0 | 5 7y < Evope < 4.0V 0.85 EVopohete !
P54, P60 to P63, P70, P71, EVooo
P73, P75 to P77, P107,
P125, P150, P152, P153
(Schmitt 3 mode)

Viis | P10, P11, P13, P14, P16, 40V <EVooo<55V 22 EVopo\ote !
P17, P30, P54, P62, P63, | 57y < EVono<4.0V 20 EVopohete !
P70, P71, P73, P125
(TTL mode)

VinaNoe2 | P33, P34, P80 to P87, P90 | 4.0V <Vop<55V 0.8 Voo Voo

to P97, P100 to P105, P137 | 5 7/ < vpp < 4.0V 0.85 Voo Voo v
(fixed to Schmitt 3 mode)

ViHs RESET 40V<Vop<55V 0.65 Voo Vb \Y
(fixed to Schmitt 1 mode) 27V<Vop<4.0V 0.7 Voo Voo Y,

Viie | P121 to P124, EXCLK, 40V<Voo<55V 0.8 Voo Voo v
EXCLKS 27V<Vop<40V 0.8 Voo Voo Vv
(fixed to Schmitt 2 mode)

Notes 1.

2. P92 to P96 of the Group A products are fixed to Schmitt 1 mode.
P96 and P97 of the Group B, C, and D products are fixed to Schmitt 1 mode.

Remark

The maximum value of Vi of the pins P10 to P17, P60 to P63, P70 to P72, and P120 is EVono, even in N-ch
open-drain mode.

Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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(Ta = -40 to +150°C, 2.7 V < EVppo = EVpp1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (4/6)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, low Vit | P00 to P03, P10 to P17, P30 |40V <EVopo<5.5V 0 0.35 \
to P32, P40 to P47, P50 to EVooo
P57, P60 to P67, P70 to P77, |2.7V<EVboo <4.0V 0 0.3 EVooo | V

P106, P107, P120, P125 to
P127, P140, P150 to P157
(Schmitt 1 mode)

Viz | p10, P11, P13, P14, P16, 40V <EVbooo<55V 0 0.5EVoo | V

P17, P30, P43, P50, P52to |2.7V<EVbpo<4.0V 0 04 EVooo | V
P54, P60 to P63, P70, P71,
P73, P75 to P77, P107,
P125, P150, P152, P153
(Schmitt 3 mode)

Vs P10, P11, P13, P14, P16, 4.0V <EVooo <55V 0 0.8 \%
P17, P30, P54, P62, P63, 2.7V <EVono<4.0V 0 0.5 \
P70, P71, P73, P125
(TTL mode)

ViaNete | P33, P34, P80 to P87, P90 to |[4.0V <Vop <55V 0 0.5 Vop \Y

P97, P100 to P105, P137 27V<Vop<4.0V 0 0.4 Vop Y,
(fixed to Schmitt 3 mode)

Vis |RESET 40V<Vop<55V 0 0.35Vop | V
(fixed to Schmitt 1 mode) 27V<Vop<4.0V 0 0.3 Vop \%

Vis |P121 to P124, EXCLK, 40V<Vop<55V 0 0.2 Vop \Y,
EXCLKS 27V<Voo<40V 0 0.2 Vop \Y

(fixed to Schmitt 2 mode)

Note P92 to P96 of the Group A products are fixed to Schmitt 1 mode.
P96 and P97 of the Group B, C, and D products are fixed to Schmitt 1 mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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5. ELECTRICAL SPECIFICATIONS (GRADEY)

(Ta = -40 to +150°C, 2.7 V < EVppo = EVpp1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (5/6)

ltems Symbol Conditions MIN. TYP. MAX. | Unit
Output voltage, high VoH1 P00 to P03, P10 to P17, 40V<EVopo<55V, EVopo- Y
P30 to P32, P40 to P47, loH1 =-5.0 mA 0.9
P50 to P57, P60 to P67, 2.7V <EVooo <55V, EVooo- v
P70to P77, P92to P97, | | _ 5o 07
P106, P107, P120, P125 to
P127, P130, P140, P150 to 2.7V <EVooo<55V, EVboo- \%
P157 lon1 =-1.0 mA 0.5
(normal slew rate)
VoH2 P33, P34, P80 to P87, P90 27V<Vop<55V Voo-0.5 \%
to P97N° P100 to P105 loHz = -100 pA
VoH3 P10, P12, P14, P30, P120, 40V <EVomo<55V, EVooo- \%
P140 lons =-0.6 mA 0.8
(special slew rate) 2.7V <EVooo <55V, EVooo- v
lons =-0.2 mA 0.5
Output voltage, low VoL1 P00 to P03, P10 to P17, 40V <EVooo<55V, 0.7 \%
P30 to P32, P40 to P47, lo1 = 8.5 mA
P50 to P57, P60 to P67, 40V <EVooo<55V 04 v
P70 to P77, P92 to P97N°te, lot1 = 4.0 mA
P106, P107, P120, P125 to
P127, P130, P140, P150to | 27 V SEVoo <55V, o7 |V
P157 lot1 =4.0 mA
(normal slew rate) 27V<EVbooo<55V, 0.4 \
lot1 =1.5mA
VoL2 P33, P34, P80 to P87, P90 27V<Vopb<55V 0.4 \
to P97N°*, P100 to P105 loz = 400 pA
VoLs P10, P12, P14, P30, P120, 40V <EVooo<55V, 0.8 \%
P140 lots = 0.6 mA
(special slew rate) 2.7V <EVoo <55V, 05 | Vv
lots = 0.07 mA

Note

For pin I/O buffer power supplies, refer to Table 2-1 Pin 1/O Buffer Power Supplies.

Caution P10 to P17, P60 to P63, P70 to P72, and P120 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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(Ta = -40 to +150°C, 2.7 V < EVppo = EVpp1 = Voo £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (6/6)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILim P00 to P03, P10 to P17, Vi = EVopo 1 LA
current, high P30 to P32, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P92 to
Po7Nee P106, P107,
P120, P125 to P127,
P140, P150 to P157

ILiH2 P33, P34, P80 to P87, Vi = Vop 1 LA
P90 to P97 N, P100 to
P105, P137, RESET

ILiHs P121 to P124 Vi=Voo | Ininput portor 1 LA
(X1, X2, EXCLK, external clock
EXCLKS) input
In resonator 10 UA
connection
Input leakage It P00 to P03, P10 to P17, Vi = EVsso -1 LA
current, low P30 to P32, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P92 to

P97 Nete, P106, P107,
P120, P125 to P127,
P140, P150 to P157

ILiLz P33, P34, P80 to P87, Vi = Vss -1 LA
P90 to P97N°'*, P100 to
P105, P137, RESET

luies P121 to P124 Vi=Vss | Ininput port or -1 LA
(X1, X2, EXCLK, external clock
EXCLKS) input
In resonator -10 LA
connection
On-chip pull-up Ru P00 to P03, P10 to P17, Vi = EVssgo, in input port 10 20 100 kQ
resistance P30 to P32, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P92 to P97,
P100 to P107, P120,
P125 to P127, P140,
P150 to P157

Note For pin I/O buffer power supplies, refer to Table 2-1 Pin I/O Buffer Power Supplies.

Caution P10 to P17, P60 to P63, P70 to P72, and P120 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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5.3.2 Supply Current Characteristics

Ta =-40 to +150°C, 2.7 V < EVppo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/3)
ltems | Symbol Conditions MIN. | TYP. MAX. Unit
Supply Iop1 Operating | Normal High-speed fin = 48 MHz feik = 24 MHz 5.1 12.5 mA
current mode operation | on-chip Notes 3, 4
N 1 Ni 2 :
° o oscillator clock | g = o4 MHz | fouk = fishees3 48 | 115 | mA
operation 4
fit =1 MHz fork = fiuNetes 3. 1.0 2.6 mA
4
Resonator fux = 20 MHz fork = fuxNetes 4.2 9.5 mA
operation 3.5
fux =1 MHz fok = fuxNotes 0.9 2.6 mA
3,5
Resonator feLe = 48 MHz, fek = 24 MHz 5.0 12,5 mA
operation fux = 8 MHz Notes 3, 6
(PLL fo =24 MHz, | fou = 24 MHz 49 | 115 | mA
i
opera. ion) fux = 8 MHz Notes 3, 6
(PLL input
clock = fux) frLL = 24 MHz, fek = 24 MHz 4.7 11.5 mA
fux = 4 MHz Hotes 2.8
Subsystem fsus = 32.768 fork = fsughote ”
clock operation | kHz
(fsus = fexs) Groups A to D 6.0 | 170.0 HA
Group E 6.0 | 2700 | pA
Low-speed on- | fiL = 15 kHz fork = filNete 8
chip oscillator Groups A to D 30 | 1600 | uA
clock operation
Group E 3.0 260.0 A

Notes 1. Total current flowing into Voo and EVono, including the input leakage current flowing when the level of the
input pin is fixed to Voo, EVbpo, Vss, or EVsso. However, not including the current flowing into the I/O buffer and
on-chip pull-up/pull-down resistors.

2. Current drawn when all the CPU instructions are executed.

3. The values below the MAX. column include the peripheral operation current (except for background
operation (BGO)). However, the LVD circuit, A/D converter, D/A converter, and comparator are stopped.

4. When high-speed system clock, subsystem clock, PLL clock, and low-speed on-chip oscillator clock are
stopped.

5. When subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator
clock are stopped.

6. When subsystem clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator clock are
stopped.

7. When high-speed system clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip
oscillator are stopped.

8. When high-speed system clock, subsystem clock, PLL clock, and high-speed on-chip oscillator clock are
stopped.

Remarks 1. fux: High-speed system clock frequency

2. fsus: Subsystem clock frequency

3. fexs: External subsystem clock frequency

4. feu: PLL clock frequency

5. fin: High-speed on-chip oscillator clock frequency
6. fi: Low-speed on-chip oscillator clock frequency
7

. fck: CPU/peripheral hardware clock frequency
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5. ELECTRICAL SPECIFICATIONS (GRADEY)

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/3)

ltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Iob2 HALT mode™°te2 High-speed on- | fi1 = 48 MHz foik = 24 MHz 0.9 8.5 mA
currenthetest. 3 chip oscillator Note 5
lock i
clock operation 1 ¢ >4 MHz fouk = i s 07 | 75 | mA
fir =1 MHz fork = fiuNete 5 0.3 1.6 mA
Resonator fux = 20 MHz fork = fuxNote & 0.6 6.5 mA
operation fux = 1 MHz fork = fuole® 02 | 16 | mA
Resonator frLL = 48 MHz, fok = 24 MHz 0.9 8.5 mA
operation fux = 8 MHz Note 7
(PLL operation) | ¢, = 24 MHz, | fex = 24 MHz 08 | 75 | mA
PLL input
( inpu fux = 8 MHz Note 7
clock = fux)
frLL = 24 MHz, fok = 24 MHz 0.6 7.5 mA
fux = 4 MHz reet
Subsystem fsus = 32.768 ferk = fsuhNoe @
clock operation | kHz
(fsus = fexs) Groups A to D 0.7 | 165.0 | pA
Group E 0.7 265.0
Low-speed on- | fi = 15 kHz fork = fitNete®
chip oscillator Groups A to D 07 | 1550 | uA
clock operation
Group E 0.7 255.0
Iob3 STOP mode™°te# Ta=+25°C Groups Ato D 0.5 HA
Group E 0.5
Ta=+50°C Groups Ato D 2.5
Group E 4.5
Ta=+70°C Groups Ato D 4.5
Group E 8.0
Ta=+105°C Groups Ato D 30.0
Group E 50.0
Ta=+125°C Groups Ato D 60.0
Group E 100.0
Ta=+150°C Groups Ato D 150.0
Group E 250.0

Notes 1.

Total current flowing into Voo and EVooo, including the input leakage current flowing when the level of the

input pin is fixed to Voo, EVopo, Vss, or EVsso. However, not including the current flowing into the I/O buffer and

on-chip pull-up/pull-down resistors.

When HALT mode is entered during fetch from the flash memory.

The values below the MAX. column include the peripheral operation current and STOP leakage current.
However, the watchdog timer, LVD circuit, A/D converter, D/A converter, and comparator are stopped.

When high-speed system clock, subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-

speed on-chip oscillator clock are stopped.

When high-speed system clock, subsystem clock, PLL clock, and low-speed on-chip oscillator clock are

stopped.
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Remarks

When subsystem clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator
clock are stopped.

When subsystem clock, high-speed on-chip oscillator clock, and low-speed on-chip oscillator clock are
stopped.

When high-speed system clock, PLL clock, high-speed on-chip oscillator clock, and low-speed on-chip
oscillator clock are stopped.

When high-speed system clock, subsystem clock, PLL clock, and high-speed on-chip oscillator clock are
stopped.

. fux: High-speed system clock frequency
. fsus: Subsystem clock frequency
. fexs: External subsystem clock frequency

. fu: High-speed on-chip oscillator clock frequency

1

2

3

4. feu: PLL clock frequency

5

6. fi: Low-speed on-chip oscillator clock frequency
7

. fex: CPU/peripheral hardware clock frequency

R01DS0460EJ0230 Rev.2.30 :{ENESAS Page 184 of 229

Aug 31, 2025



RL78/F13, F14 5. ELECTRICAL SPECIFICATIONS (GRADEY)

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V) (3/3)

ltems Symbol Conditions

MIN. | TYP. | MAX. | Unit
Supply Isnoz SNOOZE mode | A/D converter | During mode transition 1.0 1.3 mA
Notes 1, 2 :
current operation During Low-voltage mode 21 2.6 mA
conversion AVrerp= VoD = 5.0V

DTC operation

4.5 mA

Notes 1. Total current flowing into Voo and EVopo, including the input leakage current flowing when the level of the
input pin is fixed to Voo, EVono, Vss, or EVsso. However, not including the current flowing into the I/O buffer and

on-chip pull-up/pull-down resistors.
2. The values below the MAX. column include the STOP leakage current.
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5. ELECTRICAL SPECIFICATIONS (GRADEY)

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVpbp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. | TYP. | MAX. Unit
Window watchdog lwptNetes -2 | fi = 15 kHz 0.22 uA
timer operating
current
A/D converter |apcNote 3 When Normal mode, AVrere = Vob = 5.0 V 1.3 1.7 mA
operating current conversion at

maximum

speed

When internal reference voltage is selectedVot® 75.0 uA
LVD operating [LypNote 4 0.08 HA
current
Temperature sensor ItmPs 75.0 LA
operating current
D/A converter Ibac Per channel 0.8 15 mA
operating current
Comparator operating lcmp 50.0 A
current
BGO operating lscoNote 8 250 | 12.20 mA
current

Notes 1. When the high-speed on-chip oscillator clock and high-speed system clock are stopped.

2. Current flowing only to the watchdog timer (including the operation current of the 15 kHz on-chip oscillator).

The current value is the sum of loos, loo2, or loos and IwoT when the watchdog timer operates in STOP mode.

3. Current flowing only to the A/D converter. The current value is the sum of Ioo1 or looz2 and laoc when the A/D

converter operates in operation mode or HALT mode.

4. Current flowing only to the LVD circuit. The current value is the sum of loos, loo2, or loos and I.vp when the LVD

circuit operates in operation mode, HALT mode, or STOP mode.

5. Operating current that increases when the internal reference voltage is selected. This current flows even

when conversion is stopped.

6. Current increased by the BGO operation. The current value is the sum of Ibb1 or Ibp2 and Isco when the BGO

operates in operation mode or HALT mode.
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5.4 AC Characteristics
5.4.1 Basic Operation

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/2)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey High-speed on-chip oscillator clock operation 0.04166 1 us
instruction execution time) High-speed system clock operation 0.05 1 us

PLL clock operation 0.04166 1 us
Subsystem clock operation 28.5 30.5 34.5 us
Low-speed on-chip oscillator clock operation 66.6 us
In self programming mode 0.04166 1 us
CPU/peripheral hardware fouk 0.04166 66.6 us
clock frequency
External system clock fex 1.0 20.0 MHz
frequency fiexs 29 35 | kHz
External system clock input tExH, tExL 24 ns
high-level width, low-level texms 13.7 us
width texts
TIOO to TI07, TI10 to TI17 trm, 1/fuck+10 ns
input high-level width, low- tr
level width
TOO00 to TOO7, TO10 to fro All TO pins, 40V<EVooo<55V 12 MHz
TO17 output frequency Normal slew rate, 2.7V <EVooo<4.0V 6 MHz
C=30pF
TOO01, TO06, TOO07, 2 MHz
TO11, TO13 only,
Special slew rate,
C=30pF
PCLBUZ0 output frequency frcL Normal slew rate 40V <EVooo<55V 12 MHz
C=30pF 2.7V <EVoo<4.0V 6 MHz
Special slew rate 2 MHz
C=30pF
Timer RJ input cycle tc TRJIOO 100 ns
Timer RJ input high-level twH, TRJIOO 40 ns
width, low-level width o
Interrupt input high-level tNTH, INTPO to INTP13 Nete 1 us
width, low-level width tINTL
KRO to KR7 key interrupt R 250 ns
input low-level width
RESET low-level width tRsL 10 us

Note Pins RESET, INTPO to INTP3, INTP12, and INTP13 have noise filters for transient levels lasting less than 100 ns.
Caution Excluding the error in oscillation frequency accuracy.

Remark fucx: Timer array unit operation clock frequency
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(Ta = -40 to +150°C, 2.7 V < EVbpo = EVpbp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Port output rise time, port tro, tFo P00 to P03, P10 to 40V <EVooo<55V 25 ns
output fall time P17, P30 to P32, P40 27V <EVooo <4.0V 55 ns

to P47, P50 to P57,
P60 to P67, P70 to
P77, P96, P97, P106,
P107, P120, P125 to
P127, P130, P140,
P150 to P157

(normal slew rate)

C=30pF

P10, P12, P14, P30, 40V <EVooo<55V 25 Note 60 ns
P120, P140 2.7V <EVooo < 4.0V 100 | ns
(special slew rate)

C=30pF

Note Ta=+25°C, EVboo=5.0V

Caution Excluding the error in oscillation frequency accuracy.

Remark fuck: Timer array unit operation clock frequency

AC Timing Test Points

Vi > Test points <: Vi
Vi Vi

External System Clock Timing

|« 1/fex
texc texH
EXCLK 0.8 Voo (MIN.)
X 0.2 Voo (MAX.)
|« 1/fexs
texLs texHs
EXCLKS 0.8 Vpp(MIN.)
K 0.2 Vpp (MAX))
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TI/TO Timing

e o (1 triH

y

TIOO to TIO7, TI10 to TI17

A

1/fro >

TO00 to TO07, TO10 to TO17 N /

Interrupt Request Input Timing
tiNTL j)/' tiINTH

y

INTPO to INTP13

Key Interrupt Input Timing
tkr

KRO to KR7

RESET Input Timing

RESET

)

Output Rising and Falling Timing

tro

Output pin

L

I
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5.5 Peripheral Functions Characteristics
5.5.1 Serial Array Unit

(1) During communication at same potential (UART mode) (dedicated baud rate generator output)

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate - fvck/6 bps
feik = 24 MHz, Normal slew rate 4 Mbps

fmek = fok Special slew rate 2 Mbps

UART mode connection diagram (during communication at same potential)

TxDO, TxD1 Rx

RL78

. User's device
microcontroller

RxDO0, RxD1 Tx

UART mode bit width (during communication at same potential) (reference)

1/Transfer rate

__High-Now-level bit width
Baud-rate tolerance
T >
/ \
TxDO, TxD1
RxDO0, RxD1
\ /

Caution Select the normal input buffer for the RxDO0 pin and RxD1 pin and normal output mode for the TxDO0 pin
and TxD1 pin.

Remark fuck: Serial array unit operation clock frequency
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(2) During communication at same potential (CSI mode) (master mode, SCKp ... internal clock output, normal
slew rate)

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVbp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkeva 166.6N 5 ns
m high-level width, low- tkH1, 40V <EVoo<55V tkev1/2 - 12 ns
level width t 2.7 V<EVooo<4.0V ten/2—18 ns
Slp setup time tsik1 40V <EVooo<55V 55 ns
(to SCKp TNte 2.7V <EVooo<4.0V 66 ns
Slp hold time tisit 30 ns
(from SCKpT)Note 2

Delay time from SCKp! to tksor | C =30 pFNoe4 40 ns
SOp outputhete3

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0 or DAPmn =1 and CKPmn = 1. The Slp hold time becomes "from
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. Cis the load capacitance of the SCKp and SOp output lines.

<R> 5. tkcvt > 4/fuck must also be satisfied.

Caution Select the normal input buffer for the Slp pin and normal output mode for the SOp pin and SCKp pin.

Remark p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
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(3) During communication at same potential (CSI mode) (master mode, SCKp ... internal clock output, special
slew rate)

(Ta = -40 to +150°C, 4.0 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time tkev1 500Nt 5 ns
SCKp high-level width, tiH1, tkev1/2 — 60 ns

low-level width tkLt

Slp setup time tsik1 120 ns
(to SCKpT)Nete 1

Slp hold time tksi1 80 ns
(from SCKpT)Note 2

Delay time from SCKpl to tksor | C =30 pFNete4 90 ns
SOp outputhete3

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0 or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes "from
SCKpT" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. Cis the load capacitance of the SCKp and SOp output lines.

<R> 5. tkcy1 > 4/fwck must also be satisfied.

Caution Select the normal input buffer for the Slp pin and normal output mode and special slew rate for the
SOp pin and SCKp pin.

Remark p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
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(4) During communication at same potential (CSI mode) (slave mode, SCKp ... external clock input, normal slew

rate)

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
'SCKp cycle time trcvz 8/fwck ns
'SCKp high-level width, low-level | txwz, tkey2/2 ns
width tkL2
Slp setup time tsikz 1/fmck + ns
(to SC_KpT)NotGM 20
Slp hold time tksiz 1/fmck + ns
(from SCKpT)Nete2 31
Delay time from SCKpl to SOp | tksoz |C = 30 pFNe® 4.0V < Voo = EVooo = EVop1< 5.5V ek +44 | ns
output™e? s 2.7V < Voo = EVooo = EVoor < 4.0V 2wk +60 | ns
'SSIp setup time tssk |DAP =0 120 ns
DAP =1 1/fmek + ns
120
'SSIp hold time tksss |DAP =0 ek + ns
120
DAP =1 120 ns

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to

SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

2. When DAPmn = 0 and CKPmn = 0 or DAPmn =1 and CKPmn = 1. The Slp hold time becomes "from

SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes

“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

4. C is the load capacitance of the SCKp and SOp output lines.

Caution Select the normal input buffer for the Slp, SCKp and SSlp pins and normal output mode for the SOp

pin.

Remarks 1. p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
2. fuck: Serial array unit operation clock frequency
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(5) During communication at same potential (CSI mode) (slave mode, SCKp ... external clock input, special slew
rate)

(Ta = -40 to +150°C, 4.0 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

'SCKp cycle time tkevz |20 MHz < fuck 10/fwck ns
10 MHz < fuck <20 MHz 8/fmek ns
fuek < 10 MHz 6/fmek ns

m high-level width, low-level tKH2, tkeva/2 ns

width tkL2

Slp setup time tsikz 80 ns

(to MT)Notm

Slp hold time tisi2 1/fmek + 50 ns

(from SCKpT)Note 2

Delay time from mi to SOp|  tksoz C =30 pFNete4 2ffvick + 80 ns

outputhoe 3

SSIp setup time tssk  |DAP =0 120 ns
DAP =1 1/fvek + 120 ns

SSip hold time tssi |DAP=0 1ffuck + 120 ns
DAP =1 120 ns

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0 or DAPmn =1 and CKPmn = 1. The Slp hold time becomes "from
SCKp!" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. Cis the load capacitance of the SCKp and SOp output lines.

Caution Select the normal input buffer for the Slp, SCKp and SSIp pins and normal output mode and special
slew rate for the SOp pin.

Remarks 1. p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
2. fuck: Serial array unit operation clock frequency
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CSI mode connection diagram (during communication at same potential)

<Master> <Slave>
SCKp SCK SCKp SCK
RL78 Slp SO RL78 Slp SO
microcontroller User's device microcontroller User's device
SOp Sl SOp Sl
SSlp SSlp SSO

CSI mode serial transfer timing (during communication at same potential)

(When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1)

tkov2

k2 tkh2
/
SCKp .
tsike tksiz
Slp Input data
tkso2
SOp Output data
tkssi
tssik
SSIp

Remark p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
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CSI mode serial transfer timing (during communication at same potential)
(When DAPmn= 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0)

SCKp /

tkevi, 2
tkH1,2 | ke, 2 |
> | >
/ J&
tsik1, 2 tksi, 2
(———————

7

Slp Input data
tksot1, 2
R a—
SOp Output data
tssi tkssi
—
SSip

Remark p: CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)

RO1DS0460EJ0230 Rev.2.30
Aug 31, 2025

RENESAS

Page 196 of 229



RL78/F13, F14 5. ELECTRICAL SPECIFICATIONS (GRADEY)

(6) During communication at same potential (simplified I°C mode)
(SDAr: N-ch open-drain output (EVopo tolerance) mode, SCLr: normal output mode)

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit
SCLr clock frequency fscL 1000M°t | kHz
Hold time when SCLr ="L" trow 475 ns
Hold time when SCLr = "H” triGH 475 ns
Data setup time (reception) tsupaT 1/fmck + 85 ns
Data hold time (transmission) tiooar | Co =50 pF, Ro = 2.7 kQ 0 305 ns

Note fscL < fmck/4 must also be satisfied.

Simplified I°C mode connection diagram (during communication at same potential)

Vo
Rb
SDAr SDA
. RL78 User's device
microcontroller
SCLr SCL

Simplified I°C mode serial transfer timing (during communication at same potential)

1/fscL

tHiGH

SCLr \ /
/_
SDAr

trow

tHD:DAT tsu:oaT

Caution Select the normal input buffer and N-ch open-drain output mode for the SDAr pin and normal output
mode for the SCLr pin.

Remarks 1. Rv [Q]: Communication line (SDAr) pull-up resistance, C» [F]: Communication line (SCLr, SDAr) load
capacitance
2. r:1ICr (r=00, 01, 10, 11)
3. fuex: Serial array unit operation clock frequency
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(7) During communication at same potential (simplified I’C mode) (SDAr and SCLr: N-ch open-drain output
(EVbpo tolerance) mode)

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVbp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. MAX. Unit
SCLr clock frequency fscL 400Nt kHz
Hold time when SCLr ="L” tow 40V <Vop<55Y, 1300 ns

Cb =100 pF, Ro = 1.7 kQ
27V<Vop<4.0V,

Cb =100 pF, Ro = 2.7 kQ
Hold time when SCLr ="H” tHIGH 40V <Vop<55YV, 600 ns
Cb =100 pF, Ro = 1.7 kQ
27V<Vop<4.0V,

Cb =100 pF, Ro = 2.7 kQ

Data setup time (reception) tsu:par [4.0V<VoD<55V, 1/fvck + 120 ns
Cb =100 pF, Ro = 1.7 kQ
27V<Vop<4.0V, 1/fmck + 270 ns
Cb =100 pF, Ro = 2.7 kQ

Data hold time (transmission) tho:par |[4.0V<VoD <55V, 0 300 ns

Cb = 100 pF, Ro = 1.7 kQ
2.7V <Voo<4.0V,
Cb = 100 pF, Ro = 2.7 kQ

Note fscL < fmck/4 must also be satisfied.

Simplified I°C mode connection diagram (during communication at same potential)

Vb Vb

SDAr SDA

RL78

. User's device
microcontroller

SCLr SCL

Caution Select the normal input buffer and N-ch open-drain output mode for the SDAr pin and SCLr pin.

Remarks 1. Rs[Q]: Communication line (SDAr, SCLr) pull-up resistance, Cs [F]: Communication line (SDAr, SCLr) load
capacitance, Vb[V]: Communication line voltage
2. r:lICr(r=00, 01, 10, 11)
3. fucx: Serial array unit operation clock frequency
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Simplified I°C mode serial transfer timing (during communication at same potential)

1/fscL

tow

tHiGH

SCLr

SDN/_\

Remark r:1ICr (r=00, 01, 10, 11)

tHD:DAT

tsu:par

RO1DS0460EJ0230 Rev.2.30
Aug 31, 2025

RENESAS

Page 199 of 229



RL78/F13, F14 5. ELECTRICAL SPECIFICATIONS (GRADEY)

(8) Communication at different potential (UART mode) (TxD output buffer: N-ch open-drain, RxD input buffer: TTL)

(Ta = -40 to +150°C, 4.0 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter | Symbol Conditions MIN. | TYP. MAX. Unit
Transfer rate - Reception 2.7V £ Vb < EVopo, fvmck/6 bps
Vin=22V, Theoretical value of the 4.0 Mbps
Vi =08V maximum transfer rate N°t®
(Co =30 pF)
Transmission | 2.7 V < Vb < EVopo, Smaller number bps
Vou=22V, of the values
Vo= 0.8V given by fuck/6

and expression
1 is applicable.

Theoretical value of the 4.0 Mbps
maximum transfer rate N

(Cb = 30 pF)

Normal slew rate

Note Expression 1: Maximum transfer rate = 1/ [{~CbXx Rox In (1 — 2.2/Vb)} x 3]

UART mode connection diagram (during communication at different potential)

Vb
TxDO, TxD1 Rx
. RL78 User's device
microcontroller
RxDO, RxD1 Tx

UART mode bit width (during communication at different potential) (reference)

1/Transfer rate

Low-level bit width

High-level bit width

Baud-rate tolerance

TxDO, TxD1

| 1/Transfer rate

High-/low-level bit width

Baud-rate tolerance

/ \
RxDO, RxD1
\ /

Caution Select the TTL input buffer for the RxDO0 pin and RxD1 pin and N-ch open-drain output mode for the
TxDO0 pin and TxD1 pin.

Remarks 1. Rb [Q]: Communication line (TxD) pull-up resistance, Co [F]: Communication line (TxD) load capacitance,
Vb [V]: Communication line voltage

2. fmck: Serial array unit operation clock frequency
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(9) During communication at different potential (3-V supply system) (CSI mode) (master mode, SCKp ... internal

clock output, normal slew rate)

(Ta = -40 to +150°C, 4.0 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkevr | 2.7V < Vo < EVooo, 400QNote3 ns
Cb =30 pF, Ro = 1.4 kQ

SCKp high-level width tkH1 2.7V < Vb <EVooo, tkev1/2 - 75 ns
Co =30 pF, Ro = 1.4 kQ

SCKp low-level width tKL1 2.7V < Vb <EVopo, tkev1/2 - 20 ns
Cb =30 pF, Ro = 1.4 kQ

Slp setup time tsik1 2.7V < Vb < EVopo, 150 ns
(to SCKpT)Nete* Cb =30 pF, Ro = 1.4 kQ

Slp setup time tsik1 2.7V < Vb < EVopo, 70 ns
(to SCKpJ)Nete 2 Cv =30 pF, Ro = 1.4 kQ

Slp hold time tksi1 2.7V < Vb < EVbno, 30 ns
(from SCKpT)Nete 1 Cb =30 pF, Ro = 1.4 kQ

Slp hold time tksi1 2.7V < Vb < EVopo, 30 ns
(from SCKp)Nete 2 Cb =30 pF, Ro = 1.4 kQ

Delay time from SCKpl to SOp tkso1 2.7V < Vb <EVopo, 120 ns
outputNote? Cb=30pF, Ro = 1.4 kQ

Delay time from SCKpT to SOp tkso1 2.7V < Vb < EVopo, 40 ns
outputNote2 Cb =30 pF, Ro = 1.4 kQ

Notes 1.

When DAPmn = 0 and CKPmn = 0, or DAPmn =1 and CKPmn = 1.

2. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
3. tkey1 > 4/fuck must also be satisfied.

CSI mode connection diagram (during communication at different potential)

<Master>
Rb Rb
SCKp
RL78 slp
microcontroller SOp
SSlp

Caution Select the TTL input buffer for the Slp pin and N-ch open-drain output mode for the SOp pin and

SCKbp pin.

SCK
SO

SI

User's device

Remarks 1. Rs[Q]: Communication line (SCKp, SOp) pull-up resistance, Cs [F]: Communication line (SOp, SCKp) load

capacitance, Vs [V]: Communication line voltage
2. p:CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
3. AC characteristics of the serial array unit during communication at different potential in CSI mode are

measured with the Vinand Vi. below:
When 4.0V <EVooo £55V,27V<Ve<£40V:VH=22V,ViL=08V
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CSI mode serial transfer timing (master mode) (during communication at different potential)
(When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1)

tkey1

kLt tkH1

SCKp \

tsik1 tksi
[

Slp Input data

tkso1
SOp ; (/ Output data

CSI mode serial transfer timing (master mode) (during communication at different potential)
(When DAPmn= 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0)

tkeyt

trH1 tket
SCKp _/': j&

tsiki1 tksn

Slp Input data

tkso1
SOp ; L Output data
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(10) During communication at different potential (3-V supply system) (CSI mode) (slave mode, SCKp ... external

clock input, normal slew rate)

(Ta = -40 to +150°C, 4.0 V < EVbpo = EVbp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V

Parameter Symbol Conditions MIN. TYP. MAX. Unit
M cycle time tkey2 2.7V <£Vb < Vop 20 MHz < fmck < 24 MHz 12/fmek ns
8 MHz < fuck <20 MHz 10/fmek ns
4 MHz < fuck < 8 MHz 8/fuck ns
fuek < 4 MHz 6/fvck ns
m high-level width, low- tkHz, 2.7V < Vb < Vop tkey2/2 — 20 ns
level width twe2
Slp setup time tsikz 90 ns
(to mT)Nole1
Slp hold time tksi2 1/fmck + ns
(from SCKpT)Note 2 50
Delay time from ?Kpi to tksoz | 2.7 V < Vb < Vo, 2ffvck + ns
SOp outputhete3 Cb =30 pF, Ro = 1.4 kQ 120
SSIp setup time tssik DAP =0 120 ns
DAP =1 1/fmex + 120 ns
SSip hold time tkssl DAP =0 1/fmex + 120 ns
DAP =1 120 ns

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes "to
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

2. When DAPmn = 0 and CKPmn = 0 or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes "from
SCKpl" when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes

“from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
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CSI mode connection diagram (during communication at different potential)

Vb
<Slave> g
Rb
SCKp SCK
RL78 Slp SO
microcontroller User's device
SOp Sl
SSlp SSO

Caution Select the TTL input buffer for the Slp, SCKp and SSIp pins and N-ch open-drain output mode for the
SOp pin.

Remarks 1. Rs [Q]: Communication line (SOp) pull-up resistance, C» [F]: Communication line (SOp) load capacitance,
Vb [V]: Communication line voltage
2. p:CSlp (p =00, 01, 10, 11), m: Unitm (m =0, 1), n: Channeln (n =0, 1)
3. AC characteristics of the serial array unit during communication at different potential in CSI mode are
measured with the Vinand Vi below:
When4.0V <EVooo<55V,27V<Vb<40V:VH=22V,VL=08V
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CSI mode serial transfer timing (slave mode) (during communication at different potential)

(When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1)

tievz

tre2 ‘ tiH2 ‘
. /
SCKp
N\
tsike tksi2
Slp Input data
tksoz
SOp Output data
tssik
SSip

tksst

CSI mode serial transfer timing (slave mode) (during communication at different potential)

(When DAPmn= 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0)

tkevz

tkH2

k2

_ / /
SCKp
/ \
tsike tksiz
Slp Input data
tksoz N
SOp Output data
tkssi
tssik
B
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(11) During communication at different potential (3-V supply system) (simplified I’°C mode)
(SDAr: TTL input buffer mode or N-ch open-drain output (EVooo tolerance) mode, SCLr: N-ch open-drain
output (EVooo tolerance) mode)

(Ta = -40 to +150°C, 4.0 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. MAX. Unit

SCLr clock frequency fscL 27V<Vb<40V, 400Note kHz
Cb =100 pF, Ro = 1.4 kQ

Hold time when SCLr ="L" tLow 27V<Vb<4.0V, 1200 ns
Cb =100 pF, Ro = 1.4 kQ

Hold time when SCLr ="H” tHiGH 27V<Vb<4.0V, 600 ns
Cb =100 pF, Ro = 1.4 kQ

Data setup time (reception) tsu:paT 27V<Ve<40V, 135 + 1/fmcx ns
Cb =100 pF, Ro = 1.4 kQ

Data hold time (transmission) tHD:DAT 27V<Vb<4.0V, 0 140 ns

Cb =100 pF, Ro = 1.4 kQ

Note fscL < fmck/4 must also be satisfied.
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Simplified I°C mode connection diagram (during communication at different potential)

Vb Vb
gRb %Rb

SDAr
RL78
microcontroller
SCLr

SDA

User's device

SCL

Simplified I°C mode serial transfer timing (during communication at different potential)

1/fscL

trow

SCLr \

SDAr /_\

tHiGH

tHD:DAT

[+——————————
tsu:pat

Caution Select the TTL input buffer and the N-ch open-drain output mode for the SDAr pin and N-ch open-drain

output mode for the SCLr pin.

Remarks 1. Rs[Q]: Communication line (SDAr, SCLr) pull-up resistance, Cs [F]: Communication line (SDAr, SCLr) load

capacitance, Vo [V]: Communication line voltage

2. fuex: Serial array unit operation clock frequency
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5.5.2 Serial Interface lICA

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVpbp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)
<R> Parameter Symbol Conditions Normal Mode Fast Mode Fast Mode Plus | Unit

MIN. | MAX. | MIN. | MAX. [ MIN. | MAX.

SCLAO clock frequency fscL Fast mode plus: 0 1000 | kHz
10 MHz < fmek
Fast mode: 0 400 kHz
3.5 MHz < fuek
Normal mode: 0 100 kHz
1 MHz < fvek
Setup time of restart tsu:sTA 4.7 0.6 0.26 us
conditionNote 1
Hold time tHD:sTA 4.0 0.6 0.26 us
Hold time when SCLAO ="L” tLow 4.7 1.3 0.5 us
Hold time when SCLAQ ="H” tHiGH 4.0 0.6 0.26 us
Data setup time (reception) tsu.paT 250 100 50 ns
Data hold time tHD:DAT 0 3.45 0 0.9 0 us
(transmission)Note 2
Setup time of stop condition tsu:sTo 4.0 0.6 0.26 us
Bus-free time tBur 4.7 1.3 0.5 us

Notes 1. The first clock pulse is generated after this period when the start/restart condition is detected.
2. The maximum value (MAX.) of tHp:paT is during normal transfer and a wait state is inserted in the ACK
(acknowledge) timing.

Remark The maximum value of C» (communication line capacitance) and the value of Rs (communication line pull-up
resistor) at that time in each mode are as follows.

Standard mode: Cb» =400 pF, Ro = 2.7 kQ
Fast mode: Cv =320 pF, Ro = 1.1 kQ
Fast mode plus: C» =120 pF, Ro = 1.1 kQ

IICA serial transfer timing

777777777777 tlow tr L L
SCLAO
s
tsuisTa #— tHD:STA tsusTto
- tHD:STA tsu:DAT e
somo_ | § AD Gl
| |
teur
Stop Start Restart Stop
condition condition condition condition
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5.5.3 On-chip Debug (UART)

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVpbp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate - 115.2k 1™ bps

5.5.4 LIN/UART Module (RLIN3) UART Mode

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate - Operation mode, LIN communication clock source 4000 kbps
HALT mode (fok or fux):
4 to 24 MHz

SNOOZE mode LIN communication clock source 2.4
(ferk):

1 to 24 MHz

FRQSEL4 = 0 in the user option
byte (000C2H/020C2H)

LIN communication clock source 1.2
(fok):

1 to 24 MHz

FRQSEL4 = 1 in the user option
byte (000C2H/020C2H)
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5.6 Analog Characteristics

5.6.1 A/D Converter Characteristics

(1) When AVrer (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), AVrer (-) = AVrRerm/ANI1 (ADREFM = 1), target ANI
pin: ANI2 to ANI23 (power supply: Vbp)

(Ta =-40 to +150°C, 2.7 V < EVbpo = EVpp1 = Vbop < 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = AVREerr,

Reference voltage (-) = AVRerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorNete ! AINL 10-bit resolution | 4.0V <Vopb<5.5V +1.2 +3.0 LSB
AVrerp = Voo 27V<Vop<4.0V +1.2 435 LSB

Conversion time tconv 10-bit resolution | 4.0V <Vopb<55V 2125 39 us
AVrere = Voo 27V<\Vop<4.0V 3.1875 39 us

Zero-scale errorNotes 1,2 EZS 10-bit resolution | 2.7V <Vop <55V +0.25 %FSR
AVRerp = VoD

Full-scale errorNotes 1,2 EFS 10-bit resolution | 2.7V <Vop <55V +0.25 %FSR
AVRerp = VoD

Integral linearity errorhete ! ILE 10-bit resolution | 2.7V <Vop<5.5V 2.5 LSB
AVRerp = VoD

Differential linearity errorNete ! DLE 10-bit resolution | 2.7V <Vop <55V +1.5 LSB
AVRerp = VoD

Reference voltage (+) AVRerP 2.7 Vob

Analog input voltage VAN 0 AVReFP

Internal reference voltage (+) VBGR 27V<Vop<55V 1.38 1.45 1.52 \Y

Notes 1. Excludes quantization error (x1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
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(2) When AVrer (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), AVrer (-) = AVrerm/ANI1 (ADREFM = 1), target ANI
pin: ANI24 to ANI30 (power supply: EVbpo)

(Ta = -40 to +150°C, 2.7 V < EVboo = EVpp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = AVREerp,
Reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorNete ! AINL 10-bit resolution | 4.0V <Vop<5.5V +1.2 +4.5 LSB

AVrerp = Voo 2.7V <Voo<4.0V 1.2 15.0 LSB
Conversion time tconv 10-bit resolution | 4.0V <Vopb<5.5V 2125 39 us
AVrere = Voo 27V<Voo<4.0V 3.1875 39 us
Zero-scale errorNotes 1.2 EZS 10-bit resolution | 2.7V <Vop <55V +0.35 %FSR
AVRerp = VoD
Full-scale errorNetes 1.2 EFS 10-bit resolution | 2.7V <Voo <55V +0.35 %FSR
AVrerp = Vob
Integral linearity errorhete ! ILE 10-bit resolution | 2.7V <Vop <55V +3.5 LSB
AVRerp = VoD
Differential linearity errorNete ! DLE 10-bit resolution | 2.7V <Vop<5.5V +2.0 LSB
AVRerp = VoD
Reference voltage (+) AVRerp 2.7 Vop
Analog input voltage VAN 0 AVRerp
and
EVooo
Internal reference voltage (+) Vaer 27V<Vop<55V 1.38 1.45 1.52 \Y

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
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(3) When AVker (+) = Voo (ADREFP1 = 0, ADREFPO = 0), AVrer (-) = Vss (ADREFM = 0), target ANI pin: ANIO to

ANI23, ANI24 to ANI30

(Ta =-40 to +150°C, 2.7 V < EVboo = EVpp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = Vop,

Reference voltage (-) = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall errorNete ! AINL 10-bit resolution | 4.0V <Vop<5.5V +1.2 +5.0 LSB

ANIOTo ANIZ3 1 5 7 < Voo < 4.0V 1.2 155 LSB
10-bit resolution | 40V <Vop<55V +1.2 +6.5 LSB
ANI24 o ANI3O | 5 7y < vop < 4.0 v +1.2 7.0 LSB
Conversion time tconv 10-bit resolution | 40V <Vopb<55V 2.125 39 us
27V<Vopb<40V 3.1875 39 us
Zero-scale errorNotes 1.2 EZS 10-bit resolution | 2.7V <Vop <55V +0.50 %FSR
ANIO to ANI23
10-bit resolution | 2.7V <Vop <55V +0.60 %FSR
ANI24 to ANI30
Full-scale errorNotes 1.2 EFS 10-bit resolution | 2.7V <Vop <55V +0.50 %FSR
ANIO to ANI23
10-bit resolution | 2.7V <Vopb <55V +0.60 %FSR
ANI24 to ANI30
Integral linearity errorNete 1 ILE 10-bit resolution | 2.7V <Vopb <55V +3.5 LSB
ANIO to ANI23
10-bit resolution | 2.7V <Vop <55V +4.0 LSB
ANI24 to ANI30
Differential linearity errorNete ! DLE 10-bit resolution | 2.7V <Vob<5.5V +2.0 LSB
Analog input voltage VAN ANIO to AN|23Nete3 0 Voo
ANI24 to ANI3QNete3 EVss EVooo
Internal reference voltage (+) VBer 27V<Vop<55V 1.38 1.45 1.52

Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. The number of pins depends on the product. For details, refer to 2.1 Pin Function List.
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(4) When AVRer (+) = internal reference voltage (ADREFP1 = 1, ADREFPO = 0), AVRer (-) = AVrRerm/ANI1
(ADREFM = 1), target ANI pin: ANIO, ANI2 to ANI23, ANI24 to ANI30

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVop1 = Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = Vecr,
Reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution RES 8 bit
Conversion time tconv 8-bit resolution 27V<Vop<55V 17 39 us
Zero-scale errorNotes 1.2 EZS 8-bit resolution 27V<Vop<55V +0.60 %FSR
Integral linearity errorNete ! ILE 8-bit resolution 27V<Vop<55V +2.0 LSB
Differential linearity errorNete ! DLE 8-bit resolution 27V<Vop<55V +1.0 LSB
Reference voltage (+) VBer 1.38 1.45 1.52 \Y
Analog input voltage Van 0 VBeR \%

Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
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5.6.2 Temperatures Sensor Characteristics

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVpbp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output Vrmps2s | Setting ADS register = 80H, Ta = +25°C 1.1 \%
voltage
Reference output voltage Vconst | Setting ADS register = 81H 1.38 1.45 1.52 \%
Temperature coefficient Fvrmes Temperature sensor that depends on the -3.3 mV/°C

temperature
Operation stabilization wait tamp 5 us
time
5.6.3 D/A Converter Characteristics
(Ta = -40 to +150°C, 2.7 V < EVbpo = EVpp1 = Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 bit
Overall error AINL Rload = 4 MQ 27V<Vop<55V -2.5/+3.0| LSB

Rload = 8 MQ 27V<Vop<55V -2.5/+3.0| LSB
Settling time tser Cload = 20 pF 27V<Vop<55V 3 us
5.6.4 Comparator Characteristics
(Ta = -40 to +150°C, 2.7 V < EVbpo = EVpp1 = Vop < 5.5 V, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input offset voltage Viocmp 15 +90 mV
Input voltage range Viemp 0 Vob \%
Response time ter, tcr Input amplitude +100 mV 70 700 ns
Stabilization wait time twarr Input amplitude +100 mV 800 ns
during input channel
switching™°te !
Operation stabilization wait temp 33V<Vom<55V 1 us
timeNote 2
27V<Vop<33V 3 us

Notes 1. Period of time from when the comparator input channel is switched until the comparator is switched to output
2. Period of time from when the comparator operation is enabled (HCMPON bit in CMPCTL is set to 1) until the
comparator satisfies the DC/AC characteristics.
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5.6.5 POR Circuit Characteristics

(Ta = -40 to +150°C, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltageM© VPor Power supply rise time 1.48 1.56 1.67 \%
VPDR Power supply fall time 1.47 1.55 1.66 \Y
Minimum pulse widthNoe 2 Tew 300 us
Detection delay time Tro 350 us
Notes 1.

This indicates the POR circuit characteristics, and normal operation is not guaranteed under the condition of
less than lower limit operation voltage (2.7 V).

2. Minimum time required for a POR reset when Vop exceeds below Vror.

Tew

Supply voltage (Vob)
if Vpor
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5.6.6 LVD Circuit Characteristics

(1) LVD detection voltage of interrupt mode or reset mode

(Ta = -40 to +150°C, Vrpr < EVbbo = EVbb1 = Vbp < 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection | Supply voltage level Vivoo Power supply rise time 4.62 4.74 5.22 \%
voltage Power supply fall time 4.52 4.64 5.11 \Y
Vivo1 Power supply rise time 4.50 4.62 5.09 \%

Power supply fall time 4.40 4.52 4.98 \%

Vivp2 Power supply rise time 4.30 4.42 4.87 \%

Power supply fall time 4.21 4.32 4.76 \%

Vivos | Power supply rise time 3.13 3.22 3.66 \Y

Power supply fall time 3.07 3.15 3.47 \%

Vivo4 Power supply rise time 2.95 3.02 3.44 \Y

Power supply fall time 2.89 2.96 3.23 \%

VLvos Power supply rise time 2.74 2.81 3.22 \%

Power supply fall time 2.6gNote 2.75 3.00 Y

Minimum pulse width tiw 300 us
Detection delay time to 300 us

Note The minimum value exceeds below the lower limit operation voltage (2.7 V), however, in reset mode, normal

operation (same behavior when Vop = 2.7 V) is possible until a reset is effected at the power supply falling time.

(2) LVD detection voltage of interrupt & reset mode

(Ta = -40 to +150°C, Vror < EVbbo = EVbb1 = Vob < 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vwos | VPOC2, VPOC1, VPOCO = 0, 0, 1Note 1, 2.68Note2 | 5 75 3.00 v
mode falling reset voltage: 2.75 V

Vivo2 LVIS1, LVISO=0,0 Rising release reset voltage 4.30 4.42 4.87
Falling interrupt voltage 4.21 4.32 4.76
Vs | VPOC2, VPOCT, VPOCO = 0, 1, oNote 1, 2.68N0e2| 275 3.00
falling reset voltage: 2.75 V
Vivp1 LVIS1, LVISO=0,0 Rising release reset voltage 4.50 4.62 5.09 \%
Falling interrupt voltage 4.40 4.52 4.98
Vs | VPOC2, VPOC1, VPOCO =0, 1, 1Note 1, 2.68N0e2| 975 3.00
falling reset voltage: 2.75 V
Vb3 LVIS1, LVISO =0, 1 Rising release reset voltage 3.13 3.22 3.66 \%
Falling interrupt voltage 3.07 3.15 3.47 \%
Vwivoo LVIS1, LVISO=0,0 Rising release reset voltage 4.62 4.74 5.22 \%
Falling interrupt voltage 4.52 4.64 5.11 \Y

Notes 1. These values indicate setting values of option bytes.

2. The minimum value exceeds below the lower limit operation voltage (2.7 V), however, in reset mode, normal

operation (same behavior when Vob = 2.7 V) is possible until a reset is effected at the power supply falling

time.
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5.7 Power Supply Voltage Rising Time

(Ta = -40 to +150°C, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Maximum power supply Swmax | 0V — Voo (VPOC2 = 0 or 1Note 2) 50Note3 | \//ms
voltage rising slope

Minimum power supply voltage Svrmin 0V-27V 6.5 Vims
rising slope Note !

Notes 1. The minimum power supply voltage rising slope is applied only under the following condition.
When the voltage detection (LVD) circuit is not used (VPOC2 = 1) and an external reset circuit is not used or
when a reset is not effected until Voo=2.7 V.
2. These values indicate setting values of option bytes.
3. If the power supply drops below Vror and a POR reset is effected, this specification is also applied when the
power supply is recovered without dropping to 0 V.

5.8 RAM Data Retention Characteristics

(Ta = -40 to +150°C, Vss = EVsso = EVss1 =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention supply voltage Vobor 1.47Note 55 Y

Note This depends on the POR detection voltage. For a falling voltage, data in RAM are retained until the voltage
reaches the level that triggers a POR reset but not once it reaches the level at which a POR reset is generated.

+——-————— STOP mode

\
A

Operation mode

«—— RAM data retention ———

N
-«

Vbbp

T \/DDDR

STOP instruction execution

Standby release signal f
(interrupt request) /
55
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5.9 Flash Memory Programming Characteristics

(Ta = -40 to +150°C, 2.7 V < EVbpo = EVpp1 = Vb £ 5.5 V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
System clock frequency ferk 1 24 MHz
Number of code flash rewrites Notes 1.2, 3 Cerwr Retained for 20 years 1,000 Times
Ta = +85°C Note 4
Number of data flash rewrites Notes 1.2, 3 Retained for 20 years 10,000
Ta = +85°C Note 4
Retained for 5 years 100,000
Ta = +85°C Note 4
Erase time Terasa Block erase 5 ms
Write time Twwa 1 word write 10 us

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The starting point of the retaining years are after

the erase.

2. When using flash memory programmer and Renesas Electronics self programming library

3. These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas

Electronics Corporation.

4. The specified data retention time is given under the condition that the average temperature (Ta) is 85°C or

below.
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6. PACKAGE DRAWING

<R> The package types for 20-pin, 30-pin, and 32-pin products vary depending on the order name.

Please refer to the product packaging information on Renesas website for more information.

6.1 20-pin products

<R> JEITA Package Code RENESAS Code Previous Code MASS (TYP.) [g]
P-LSSOP20-0300-0.65 PLSP0020JC-A S20MC-65-5A4-3 0.12
20 11
HERRAHARHAAH
detail of lead end
~F
—G
|
O s
HEBHEHEEE R e U
A
H |
| J

D& M @)

NOTE

Each lead centerline is located within 0.13 mm of
its true position (T.P.) at maximum material condition.

ITEM MILLIMETERS

A

6.65+0.15

0.475 MAX.

0.65 (T.P.)

+0.08
0.24_5'07

0.1x0.05

1.3+0.1

1.2

8.1x0.2

6.1£0.2

1.0£0.2

0.17+0.03

0.5

0.13

0.10

o+5°
3218

0.25

clH| T | ZIE M X|«|—IT|®Mm O O ®

0.6+£0.15
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JEITA Package Code RENESAS Code Previous Code MASS (TYP.) [g]
<R> P-LSSOP20-6.10x6.5-0.65 PLSP0020JC-B P20MC-65-CAA-1 0.12
~V
[ 20 11 ] detail of lead end

)

. 1 iy
W\i

O Ay

SUREIY p w— L

D B (UNIT:mm)

ITEM DIMENSIONS
6.50+0.10
0.325

0.65 (T.P.)

+0.10
022 26,05

0.10+0.05
1.30+0.10
1.20

8.10+0.20
6.10+0.10
1.00+0.20

+0.05
0.1575:91

0.50
013
0.10
3130
0.25(T.P)

0.60+0.15
0.25 MAX.
0.15 MAX.

NOTE

Each lead centerline is located within 0.13 mm
of its true position (T.P.) at maximum material
condition.

Si<|c|d|v|zZz|2|r| X |«|—|T|®@|M|mM| O |O|w| >
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6.2 30-pin products

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP.) [g]

<R>

P-LSSOP30-6.1x9.7-0.65

PLSP0030JB-A

P30MC-65-CAB-2 0.18

30 16 ~V
T
1 15| -V
W A W
—F
-G
1 ,
= clo[nls| -8B
DM W]
NOTE

Each lead centerline is located within 0.13 mm of its
true position (T.P.) at maximum material condition .

detail of lead end

(UNIT:mm)
ITEM DIMENSIONS
A 9.70£0.10
0.30
0.65 (T.P.)
0.2213-12
0.10+£0.05
1.30+0.10
1.20
8.10+£0.20
6.10£0.10
1.00£0.20

+0.05
0-15-601

0.50
0.13
0.10
3218
0.25(T.P.)
0.60£0.15
0.25 MAX.
0.15 MAX.

Si<|c|Hd|lT|Z|8|r| X |c|—|T|®|M|mMm| O|O|®
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JEITA Package Code RENESAS Code

Previous Code

MASS (TYP.) [g]

P-LSSOP30-0300—-0.65 PLSP0030JB-B

S30MC—-65-5A4-3

0.18

HAARAAAAAAAAARA

detail of lead end
—F
—G
+
SEEEEEEEEEEEEE] =
1 15
A —E U
H
I |
OO > \ﬁg
T i == Ep m gy R wm S N N i S N N e i s L 1 I e A
o uo N s B
D K
NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.13 mm of A 9.85+0.15
its true position (T.P.) at maximum material condition. B 0.45 MAX.
c 0.65 (T.P.)
D 02410
E 0.1+0.05
F 1.3+0.1
G 1.2
H 8.1+0.2
| 6.1£0.2
J 1.0+0.2
K 0.17+0.03
L 0.5
M 0.13
N 0.10
P 31X
T 0.25
U 0.6x+0.15
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6.3 32-pin products

JEITA Package code

RENESAS code

Previous code

MASS(TYP.)[g]

P-HVQFN32-5x5-0.50

PVQNO0032KD-A

P32K9-50A-BAH

0.058

Hp
D DETAILOF (A) PART
24 17
5//‘/ ................ \‘\\g
25: 1116 (
: A
; + El He L
I —A1 —c2
2 \\\Q ) i Dimple
1 8
Zg
—r—Zp —INDEX MARK
Referance| Dimension in Millimeters
Symbol | Min Nom | Max
D] — 4.75 —
E — 475 | —
EXPOSED DIE PAD A — — 0.90
Aq 0.00 — —
b 0.20 0.25 0.30
e] — 0.50 —
Lp 030 | 040 | 050
X — — 0.10
y — — 0.05
Hp 4.95 5.00 5.05
He 4.95 5.00 5.05
Zp - 0.75 —
Ze — 0.75 —
C2 0.19 0.20 0.21
D2 — 3.30 —_
E, — 330 | —
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JEITA Package code RENESAS code MASS(TYP.)[g]
<R>

P-HWQFN32-5x5-0.50 PWQNO032KH-A 0.06

@ A
24 17

25

O
i p— —_
0.10 REF. | 0.05 REF.
32 9
TERMINAL CROSS SECTION F-F'
1 8
INDEX AREA

| ‘
Dy[s] <=
D2
1 | 8 Reference Dimension in Millimeters
I Symbol
SAY UIU UU Y Min. Nom. Max.
= - i g o D 4.85 5.00 5.15
| E 4.85 5.00 5.15
iy ‘ - A - - 0.80
B —f -t '
- ‘ I = T Aq 0.00 - 0.05
B L b 0.18 0.25 0.30
») i - [e] 0.50 BSC
25 [ 116 Lp 0.35 0.40 0.45
~ |
ANANANINIEA! y - — 0.08
b4 | 17 c — 0.20 —
b s K & K 0.20 — —
D, - 3.20 -
E, - 3.20 -
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6.4 48-pin products

6.4.1 48-pin LFQFP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP.) [g]

P-LFQFP48-7x7-0.50

PLQP0O048KF—-A

P48GA-50-8EU-1 0.16

HD
D
HHHHHHHHHHHH detail of lead end
36 25
— 137 24 ] c—
—— — N
— — X
] — 0 — L
E HE Lp
(UNIT:mm)
ITEM DIMENSIONS
D 7.0040.20
E 7.0040.20
HD 9.00+0.20
HE 9.00+0.20
AT A 1.60 MAX.
A2 A1 0.10+0.05
A2 1.40+0.05
J k 0.25
b 0.2240.05
J \ H / \\ ¢ 014573958
B S e L 0.50
Lp 0.60+0.15
E A1- L1 1.0040.20
0 3215
le] 0.50
NOTE X 0.08
Each lead centerline is located within 0.08 mm of y 0.08
its true position at maximum material condition. ZD 0.75
ZE 0.75
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<R>  6.4.2 48-pin HVQFN

<R>

JEITA Package code

RENESAS code

Previous code

MASS(TYP.)[g]

P-HVQFN48-7x7-0.50 PVQNO0048KG-A

P48K9-50A-BAJ

0.13

Hp
M1
D] DETAILOF (A) PART
36 25
% \
375 24 {
A
i o
C{ A Ly
i Dimple
H 13
48 N 7,
1 12
Zg
Zb INDEX MARK
1 = Q
| Referance| Dimension in Millimeters
E Symbol Min Nom Max
D — 65| —
5 E — e | —
2 EXPOSED DIE PAD A — [ — 1 o090
; ” As 000 | — | —
MRV L b 020 | 025 | 030
48D eV 13
D = — | o050 | —
B o = lp | 030 | 040 | 050
T o - X — | — 0.10
3 + a E2 y — | — | oo0s
B [« |
> = Ho 695 | 7.00 | 7.05
o - He 695 | 7.00 | 7.05
37D & P2 Z — 0.75 —
IATARATATA AT TaRARATA 0
36 25 Ze — 0.75 -
L Lp E c2 019 | 020 | o0.21
D2 — | 540 | —
b|5|x @[S | AB | E, | a0 | —
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6.5 64-pin products

JEIT

A Package Code

RENESAS Code

Previous Code

MASS (TYP.) [g]

P-LFQFP64-10x10—-0.50

PLQPO064KF-A

P64GB-50-UEU

0.35

HD
D
TSR AT A AT
48 33
49 32 —
— — c—
— — Nl
— — Lx —
—] —
— — ol L
— —
—] — ol - L
— + — E HE P
— —— ~—L1—
—] —
— —
— —
— —
,{,64 17 — (UNIT.mm)
ITEM DIMENSIONS
1 D 10.00+0.20
\ H U U H H E 10.000.20
e | L HD 12.0040.20
HE 12.00+0.20
] 7D A 1.60 MAX.
A1 0.10+0.05
A2 1.40+0.05
0.25
A2 b 0.2240.05
0.055
J k c 0.1450-022
L 0.50
R e e T
L 0.60+0.15
i1 R
\ L1 1.0040.20
o+5°
SRAE A1 A
[e] 0.50
X 0.08
y 0.08
NOTE ZD 1.25
Each lead centerline is located within 0.08 mm of 7E 125
its true position at maximum material condition. -
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6.6 80-pin products

JEITA Package Code RENESAS Code

Previous Code

MASS (TYP.) [g]

P-LFQFP80-12x12-0.50 PLQPOO8OKE-A

P80GK-50-8EU

0.53

HD
D
detail of lead end
60 41
—61 40
— 7 c—
—] m
— I
= |
—
— 0 — L
—
— + E HE Lp
g — L1
—]
—
—
—
—
*72780 Q 21 (UNIT:mm)
1 ] 20 ITEM DIMENSIONS
‘ L D 12.00+0.20
- A DI e 12002020
HD 14.00£0.20
HE 14.00£0.20
- ZD A 1.60 l\;AX.
A2 1.40£0.05
A 0.25
b 0.22+0.05
A2 ¢ 0.14513-0%2
L 0.50
Lp 0.60+0.15
L1 1.00+0.20
R i
le] 0.50
X 0.08
NOTE ZyD (1):2:
Each lead centerline is located within 0.08 mm of ZE 125
its true position at maximum material condition.
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6.7 100-pin products

<R> JEITA Package Code RENESAS Code Previous Code MASS (TYP.) [g]
P-LFQFP100-14X14-0.50| PLQPO100KE-A | P100GC-50-GBR 0.69
HD
- D

detail of lead end

Lp
(UNIT:mm)
ITEM DIMENSIONS
D 14.00£0.20
E 14.00£0.20
HD 16.00£0.20
HE 16.00£0.20
A 1.60 MAX.
A1 0.10+0.05
A2 1.40£0.05
0.25
b 0.22+0.05
c O.145f8:8‘512
L 0.50
Lp 0.60+0.15
L1 1.00£0.20
0 3°r 3
le] 0.50
X 0.08
y 0.08
ZD 1.00
ZE 1.00
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RL78/F13, F14 REVISION HISTORY

REVISION HISTORY RL78/F13, F14 Datasheet
Rev Date Description
Page Summary
2.20 Dec 27, 2024 - First edition issued.
2.30 | Aug 31,2025 2 Modification of Table 1-1. RL78/F14 Lineup
2 Modification of Table 1-2. RL78/F13 (CAN and LIN incorporated) Lineup
2 Modification of Table 1-3. RL78/F13 (LIN incorporated) Lineup
31 Modification of 1.5.1 RL78/F14 Pin Configuration for 100-pin Products
32 Modification of 1.5.2 RL78/F14 Pin Configuration for 80-pin Products
33 Modification of 1.5.3 RL78/F13 Pin Configuration for 80-pin Products
34 Modification of 1.5.4 RL78/F14 Pin Configuration for 64-pin Products
35 Modification of 1.5.5 RL78/F13 Pin Configuration for 64-pin Product
36 Modification of 1.5.6 RL78/F14 Pin Configuration for 48-pin Products
37 Modification of 1.5.7 RL78/F13 Pin Configuration for 48-pin Products
38 Modification of 1.5.8 RL78/F14 Pin Configuration for 32-pin Products
39 Modification of 1.5.9 RL78/F13 Pin Configuration for 32-pin Products
40 Modification of 1.5.10 RL78/F14 Pin Configuration for 30-pin Products
41 Modification of 1.5.11 RL78/F13 Pin Configuration for 30-pin Products
42 Modification of 1.5.12 RL78/F13 Pin Configuration for 20-pin Products
43 Modification of Table 1-7. Order Information for RL78/F14
44 Modification of Table 1-8. Order Information for RL78/F13 (CAN and LIN incorporated)
45 Modification of Table 1-9. Order Information for RL78/F13 (LIN incorporated)
89 Modification of Notes 5 in (2) During communication at same potential (CSI mode)
(master mode, WKp ... internal clock output, normal slew rate)
90 Modification of Notes 5 in (3) During communication at same potential (CSI mode)
(master mode,WKp ... internal clock output, special slew rate)
99 Modification of Notes 3 in (9) During communication at different potential (3-V supply
system) (CSI mode) (master mode,WKp ... internal clock output, normal slew rate)
107 Modification of table 3.5.2 Serial Interface IICA
140 Modification of Notes 5 in (2) During communication at same potential (CSI mode)
(master mode,WKp ... internal clock output, normal slew rate)
141 Modification of Notes 5 in (3) During communication at same potential (CSI mode)
(master mode, m ... internal clock output, special slew rate)
150 Modification of Notes 3 in (9) During communication at different potential (3-V supply
system) (CSI mode) (master mode,WKp ... internal clock output, normal slew rate)
158 Modification of table 4.5.2 Serial Interface IICA
191 Modification of Notes 5 in (2) During communication at same potential (CSI mode)
(master mode,WKp ... internal clock output, normal slew rate)
192 Modification of Notes 5 in (3) During communication at same potential (CSI mode)
(master mode, m internal clock output, special slew rate)
201 Modification of Notes 3 in (9) During communication at different potential (3-V supply
system) (CS| mode) (master mode, SCKp ... internal clock output, normal slew rate)
208 Modification of table 5.5.2 Serial Interface IICA
219 Addition of explanation in 6 PACKAGE DRAWING
219 Addition of PLSP0020JC-A in 6.1 20-pin products
220 Modification of PLSP0020JC-B in 6.1 20-pin products
221 Modification of PLSP0030JB-A in 6.2 30-pin products
222 Addition of PLSP0030JB-B in 6.2 30-pin products
223 Modification of PVQN0032KD-A in 6.3 32-pin products
224 Addition of PWQNO0O032KH-A in 6.3 32-pin products
225 Modification of title in 6.4.1 48-pin LFQFP
225 Modification of PLQP0O048KF-A in 6.4.1 48-pin LFQFP
226 Modification of title in 6.4.2 48-pin HVQFN
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Rev Date Description
Page Summary

2.30 | Aug 31,2025 226 Modification of PVQN0048KG-A in 6.4.2 48-pin HVQFN
227 Modification of PLQP0064KF-A in 6.5 64-pin products
228 Modification of PLQPO080KE-A in 6.6 80-pin products
229 Modification of PLQP0100KE-A in 6.7 100-pin products

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

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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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage
notes on the products covered by this document, refer to the relevant sections of the document as well as any technical updates that have
been issued for the products.

1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can 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 must be grounded. The operator must also be grounded using a wrist strap. Semiconductor devices must not be
touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.

2. Processing at power-on
The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the
level at which resetting is specified.

3. Input of signal during power-off state
Do not input signals or an 1/0 pull-up power supply while the device is powered off. 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.
Follow the guideline for input signal during power-off state as described in your product documentation.

4. Handling of unused pins
Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal
become possible.

5. Clock signals
After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal produced
with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.

6. 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, for example, 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.).

7. Prohibition of access to reserved addresses
Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these
addresses as the correct operation of the LS| is not guaranteed.

8. Differences between products
Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-
evaluation test for the given product.
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(Note1)

(Note2)

Corporate Headquarters

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 or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving 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, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended 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; industrial robots; etc.
Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or 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 damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, 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 and impractical, you are
responsible for evaluating 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. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall 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 shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, 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.

"High Quality":

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
“Renesas Electronics product(s)’” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)

Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan

www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/

© 2025 Renesas Electronics Corporation. All rights reserved.
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