1LENESAS Application Note

RL78/L13, RL78/L23
Migration Guide from RL78/L13 to RL78/L23

Introduction

This application note describes the functional differences that have been updated from the conventional
RL78/L13 LCD microcontrollers in the RL78/L23 microcontrollers, and explains the points to note when
replacing them.

Target Device
RL78/L13, RL78/L23

For detailed information on peripheral functions and electrical characteristics, refer to the User's
Manual: Hardware and Technical Updates.
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RL78/L13, RL78/L23 Migration Guide from RL78/L13 to RL78/L23

1. Differences Summary

1.1 Function Difference

Table 1.1 shows the differences between the RL78/L23 and RL78/L13 functions. All functions are the
same or upgraded. However, even if it is a register with the same name for a peripheral function with
the same name, the bit format has been changed. Therefore, the ROM code developed for the
RL78/L13 cannot be used with the RL78/L23. Points to note when migrating each function are shown in
Chapter 2.

Table 1.1 Feature summary differences (1/2)

ltem RL78/L13 RL78/L23 Remarks
Power supply voltage | 1.6~5.5V —
Operating ambient -40~105°C —
temperature
Packaage 64pins/80pins 44/48/52/64/80/100
Pins
CPU core S2 core S3 core S3 is upward compatible with S2
Multiply and Divid Instruction Extension
Operation clock Max 24MHz Max 32MHz MOCO added : 4MHz/2MHz/1MHz

TMKB is 48MHz

TMKB is 64MHz

LOCO : Change from 15 kHz to 32.768 kHz

Code Flash/ 16KB to 128KB/ 64KB to 512KB/ Variable boot area and dual-bank rewrite

Data Flash 4KB 8KB function correspondence

Ports L Function enhanced | Added output current control port and 40-mA
output ports

Switching the Operation Operating mode can be changed on the SW

Flash Operating - State Control

Mode

Data Transfer DMA 4ch DTC 24ch Upgrade from DMA to DTC

function

Timer Array Unit 8ch 8ch Added input from ELCL,
Change input from fIL from ch3 to ch5

Realtime Clock 1ch 1ch A 500ms output is available separately from
the INTRTC for LCD flashing

Interval Timer 12-hit 1ch 32-bit 1ch Long-term support and additional number of

+ 8-bit 8ch to 16ch channels

16-hit Timer KB 1ch 3ch IH 3-channel output enabled.
Operating frequency increase from 48MHz to
64MHz.

Timer RJ — 2ch Added a new generic timer

External Signal = lunit Generates a sampling clock signal based on

Sampler the timing of generation of the 8-bit interval
timer

Clock Output/Buzzer | 1ch —

Output Controller

Watchdog Timer 1ch — fIL changed from 15 kHz to 32.768 kHz

(WDT)

Changed the Overflow Time

Note [ | New peripheral functions [ | Changed peripheral functions

—: There is no corresponding function.
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Table 1.2 Feature summary differences (2/2)

Iltem RL78/L13 RL78/L23 Remarks

A/D Converter 10-bit 9~12ch 12-bit 8 to 13ch 12 bits higher resolution

D/A Converter — 3ch

Comparator 2ch — Added D/A input path

Serial array unit CSl:2ch CSl : 5~8ch Added UART loopback function
UART:3~4ch UART:3~4ch
Simplified I12C : 2ch Simplified IIC : 6~8ch

IICA(12C) 2ch — Added all addresses match function

UARTA - 1ch UART capable of fSUB operation

LCD 36 to 51segx4com 19 to 56segx4com Added VL2 reference internal boost method

Controller/Driver

32 to 47segx8com

17 to 54segx6com
15 to 52segx8com

and VL4 reference capacitance split method
6 common time slice output possible
Blinking timing can be changed

Multiplier And
Divider/ Multiply-
Accumulate

MULTIPLIER AND
DIVIDER/MULTIPLY-
ACCUMULATE

CPU instruction

Logic and event link
controller(ELCL)

1unit

Arbitrarily connect peripheral inputs and
outputs and pins with logic circuits

Interrupt Function

External 9ch
Internal 32 to 35ch

External 9ch,
Internal 47~52ch

Changing the interrupt factor due to
differences in installed functions
Increase alternative INTP number

Key Interrupt 5to 8ch 2to 8ch

Standby function L Function enhanced Added HOCO High-speed wakeup and RAM
shutdown mode.

Reset Function L —

Voltage Detector 1ch 2ch Changed detection voltage

Safety Function L Function enhanced Added Flash memory guard function and

UART loopback function

Security Function
encryption

Flash rewriting
prohibit function
Flash shield window
function

Function enhanced

Add True Random Number Generator,
Customer ID and Unique ID function

SNOOZE Mode - New function sequencer can process independently of the

Sequencer (SMS) CPU

Capacitive Sensing - 16 to 36¢ch Capacitance measurement function of

Unit (CTSU2La) capacitive sensors

Regulator 1.8V and 2.1V 1.5V Changed REGC voltage

Option Bytes L Function enhanced Changed WDT, LVD and Flah operation
mode, Variable boot area function

On-chip Debugging L — Changed Supported Emulators
2-wire OCD Supported

BCD Correction L —

circuit

Note [ | New peripheral functions [ | Changed peripheral functions

—: There is no corresponding function.
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Migration Guide from RL78/L13 to RL78/L23

1.2 Pin function Difference

The RL78/L23 has a pin function similar to that of the RL78/L13, but there are some differences, so

please check the table below for the pin functions used.

Table 1.3 Pin function Comparison of 64pin Products (1)

No RL78/L13 RL78/L23

1 | P45/IVREFO P45/IVREFO/TXDA2 #/SCK30/SCL30/EXSDO0

2 | P44/IVCMPO/(SCK10)/(SCL10) P44/IVCMPO/RxDA2 %/SI30/SDA30/RxD3/EXSDOL/(TI04)/(TO04)/(INTP7)
/(SCK11)/(SCL11)

3 | P43/IVCMP1/(INTP7)/(SI10)/(RXxD1)/(SDA10) | P43/IVCMP1/SO30/TxD3/(TI05)/(TO05)/(INTP4)/(RXxDAL)/(SI11)/(SDA11)

4 | P42/IVREF1/TI05/TO05/(SO10)/ (kB P42/TI05/TO05/IVREF1/TRIOO/(INTP7)/(TXDAL)/(SDA00)/(SO11)/(PCLBUZ1)

5 | P40/TOOLO/(TI00)/(TOOO) P40/TOOLO/(TI00)/(TO00)/(SCLOO)

6 | RESET RESET

7 | P124/XT2/EXCLKS P124/XT2/EXCLKS

8 | P123/XT1 P123/XT1

9 | P137/INTPO P137/EI137/INTPO

10 | P122/X2/EXCLK P122/X2/EXCLK/EI122

11 | P121/X1 P121/X1/VBATO/EI121

12 | REGC REGC

13 | vsS VSS

14 | vDD VDD

15 | P60/SCLAO/(TIOL)/(TOO1) P60/SCLAO/(TI01)/(TO01)/CCDO4/EOBO/(INTP3)

16 | P61/SDAA0/(TI02)/(TO02) P61/SDAA0/(TI02)/(TO02)/CCDO5/EO61/(INTP4)

17 | P127/BBBRI(T103)/(TO03)/(REMOOUT) P62/SCLA1/CCDO6/(TI03)/(TO03)/(REMOOUT)/(INTP5)

18 | P126/BBBI/(TI04)/(TO04) P63/SDAAL/CCDO7/(TI04)/(TO04)/(INTP6)

19 | Nl P127/CAPH/TS00/(TI03)/(TO03)/(REMOOUT)

20 | N P126/CAPL/TS01/(TI04)/(TO04)/(INTP4)

21 | A P87/VL1/(TxD1)/(SO10)

22 | 125N/ TI06/TO06 P86/VL2/(TI06)/(TO06)/(INTP3)/(RxD1)/(SI10)/(SDA10)/(PCLBUZL)

23 | P33/INTP4/EEGES P85/VL4/(VCOUTO)/(INTP4)/(SCK10)/(SCL10)/(SCL30)

24 | P32/CEGRRIN0 TO01 P125/VL3/TS02/(TI06)/(TO06)/(VCOUTL)/(INTP7)/(SDA30)/(PCLBUZ1)

25 | P31/INTP3/SEG21/RTC1HZ P31/INTP3/RTC1HZ/SEG21/TS07/(TI01)/(TOO1)

26 | P30/SEG20/TI03/TO03/REMOOUT P30/TI03/TO03/SEG20/REMOOUT/TS08/(INTP3)/(RTC1HZ)

27 | P77/KR7/SEG19/TKBO01-0 P77/KR7/SEG19/TS09/CCDO0/TKBO01/SO20/TXD2/EI77/EQ77/(TKBO21)*

28 | P76/KR6/SEG18/TKBOO1-1 P76/KR6/SEG18/TS10/CCD01/TKBO00/SI20/SDA20/RXD2/EI76/EO76/(INTP2)
/(RTC1HZ)/(EXSDO1)

29 | P75/KR5/SEG17/TKBO01-2 P75/KR5/SEG17/TS11/CCD02/SCK20/SCL20/(TKBO11)*%
/(TKBOO1)/(TI03)/(TO03)/(REMOOUT)/(INTPO)

30 | P74/KR4/SEG16/TKBOOO P74/KR4/SEG16/TS12/CCD03/TKBO11 #/(TKBOO1)

31 | P70/KRO/SEG12 P70/KRO/SEG12/TS16/TKBO20

32 | P57/INTP6/SEG11 P57/INTP6/SEG11/TSCAP/(TI03)/(TO03)/(REMOOUT)

33 | P54/SEG8/TI02/TO02 P54/TI02/TO02/SEG8/TS19/SCKO01/SCLO1/(INTPO)/(PCLBUZ0)

34 | P53/INTP2/SEG7 P53/INTP2/SEG7/TS20/SI01/SDAOL/(TI07)/(TO07)/(PCLBUZ0)

35 | P52/INTP1/SEG6/TIO0/TO00 P52/TI00/TO00/INTP1/SEG6/TS21/SO01/(PCLBUZ1)

36 | COM7/SEG3 P97/COM7/SEG3/TS24/(TI05)/(TO05)/(SCKO1)/(SCLO1)/(SCLAL)

37 | COM6/SEG2 P96/COM6/SEG2/TS25/(INTP5)/(S101)/(SDA0L)/(SDAAL)/(PCLBUZO0)

38 | COM5/SEG1 P95/COM5/SEGL/TS26/(T102)/(TO02)/(INTP1)/(SO01)

39 | COM4/SEGO P94/COM4/SEGO/TS27/(INTP2)/(SI01)/(SDAOL)/(TI06)/(TO06)

40 | com3 P93/COM3/TS28/(INTP3)/(SCKO01)/(SCLO1)

Remarks: Locations where function pins have been deleted or moved are shown in @, and minor
changes such as channel changes are shown in yellow.
: Products with code flash memory of 128 KB or less are not equipped.

Note
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Table 1.4 Pin function Comparison of 64pin Products (2)

No RL78/L13 RL78/L23

41 | com2 P92/COM2/TS29/(TI01)/(TO01)

42 | com1 P91/COM1/TS30/(INTP2)

43 | COMO P90/COMO/TS31/(TI00)/(TO00)/(INTP1)

44 | PO7/SEG50/SO10/TxD1/(PCLBUZ0) P07/SO10/TxD1/SEG50/TS32/EI07/(PCLBUZO)

45 | P06/SEG49/SI10/RXD1/SDAL0 P06/SI10/RxD1/SDA10/SEGA49/TS33/EI06/(PCLBUZ1)

46 | PO5/SEG48/SCK10/SCL10 P05/SCK10/SCL10/SEG48/TS34/EO05

47 | PO4/NCOUTL/SEGA47/TxD2 P04/SEG47/VCOUTL/TS35/(INTP6)/(SO20)/(TxD2)/(PCLBUZ0)

48 | P0O3/VCOUTO/SEG46/RXD2 P03/SEG46/VCOUTO/TRIIO0/(RxD2)/(SI20)/(SDA20)/(SI31)/(SDA31)

49 | PO2/PCLBUZO/INTP7/SEG45 P02/INTP7/PCLBUZ0/SEG45/(TKBO21)™/(SCK20)/(SCL20)/(SCK31)/(SCL31)

50 | PO1/PCLBUZL/INTP5/SEG44/(TIO5)/(TO05) | P01/PCLBUZL/SEG44/(TI05)/(TO05)/(TKBO11)*/(INTP5)/(SO31)

51 | POO/TOOLTXD/SEG43/SO00/TXDO P00/SEG43/SO00/TxDO/TOOL TxD/EI00/EOO0/EXSDIO/(TKBOO1)/(TRIOO)

52 | P17/TOOLRXD/SEG42/SIO0/RXDO/SDAO0 | P17/SEG42/SI00/RXDO/TOOLRXD/SDAOO/EI17/EO17/EXSDIL/(TKBOO1)

53 | P16/SEG41/SCKO0/SCLO0 {:{’Ig/‘ggglll/SCKOOISCLOOIEIlG/(VCOUTO)/(TKBOOl)/(RTClHZ)

54 | P15/SEGA40/TI07/TO07 P15/TI07/TO07/SEG40

55 | P14/SEG39/TI04/TO04 P14/TI04/TO04/SEG39/ANI26

56 | P13/ANI25/SEG38 P13/ANI25/SEG38

57 | P12/ANI24/SEG37 P12/ANI24/SEG37/EI12/CLKA0/SO11/(VCOUT1)/(TKBOOO)/(TRIOL)*

58 | P11/ANI23/SEG36 P11/ANI23/SEG36/RXDA0/SI11/SDAL1/(TKBO11) /(TRIIOL)/(INTP1)

59 | P10/ANI22/SEG35 P10/ANI22/SEG35/TXDAO/SCK11/SCL11/(TKBO10)¥/(INTPO)

60 | P27/ANI21/SEG34 P27/ANI21/SEG34/ANO1/EI27/RxDAL/SO21/(TKBO21)™

61 | p26/ANI20/SEG33 P26/ANI20/SEG33/ANOO/EI26/TXxDAL/SI21/SDA21/(TKBO20) ™
J/(INTP5)/(RxD0)/(SI00)/(SDAOO)/(EXSDIO)

62 | P22/ANI16/SEG29 P22/ANI16/SEG29/SCK21/SCL21/(SCK00)/(SCLO0)/(INTP7)

63 | P21/ANIO/AVREFP P21/ANIO/AVREFP/VBAT1/EI21/(TO00)/(INTP6)/(PCLBUZO0)

64 | P20/ANIL/AVREFM P20/ANI1/AVREFM/EI20/(TI00)/(INTP7)/(PCLBUZ1)

Remarks: Locations where function pins have been deleted or moved are shown in [, and minor
change s such as channel changes are shown in yellow.
Note : Products with code flash memory of 128 KB or less are not equipped.
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Table 1.5 Pin function Comparison of 80pin Products (1)

No RL78/L13 RL78/L23

1 | P130/SEG28/(SO00)/(TxDO) P130/SEG28/TRIOL/(TXDAO)/(SO21)/(SO01)

2 | P47/SEG27/(SI00)/(RxD0)/(SDA0O) P47/SEG27/(RXDAO0)/(SI121)/(SDA21)/(SDAOL)/(SIO1)/(INTP1)

3 | P46/SEG26/(SCK00)/(SCLOO) P46/SEG26/(SCK21)/(SCL21)/(SCLO1)/(SCKO1)

4 | P45/IVREFO P45/IVREFO/TXDA2/SCK30/SCL30/EXSDO0

5 | P44/IVCMPO/(SCK10)/(SCL10) P44/IVCMPO/RXDA2/SI30/SDA30/RXD3/EXSDOL/(TI04)/(TO04)/(INTP7)
/(SCK11)/(SCL11)

6 | P43/IVCMPL/(INTP7)/(SI10)/(RxD1)/(SDA10) P43/IVCMP1/SO30/TxD3/(TI05)/(TO05)/(INTP4)/(RXDAL)/(SI11)/(SDA11)

7 | P42/IVREF1/TI05/TO05/(SO10)/(TxD1) P42/TI05/TO05/IVREF1/TRIOO/(INTP7)/(TXDAL)/(SCLAO)/(RXDO)/(TXD1)/
(S100)/(SDA00)/(SO11)/(PCLBUZ1)

8 | P41/(TI07)/(TO07) P41/(TI07)/(TO07)/(INTP6)/(TxD0)/(SDAAQ)/(SO00)/(RxD1)

9 | P40/TOOLO/(TI00)/(TOO0) P40/TOOLO/(TI00)/(TO00)/(SCK00)/(SCLOO0)

10 | RESET RESET

11 | P124/XT2/EXCLKS P124/XT2/EXCLKS

12 | P123/XT1 P123/XT1

13 | P137/INTPO P137/EI137/INTPO

14 | P122/X2/EXCLK P122/X2/EXCLK/EI122

15 | P121/X1 P121/X1/VBATO/EI121

16 | REGC REGC

17 | vss VSsS

18 | vDD VDD

19 | P60/SCLAO/(TIOL)/(TO01) P60/SCLAO/CCDO4/EOB0/(TIO1)/(TOOL)/(INTP3)

20 | P61/SDAAO/(TI02)/(TO02) P61/SDAAO/CCDO5/EOB1/(TI02)/(TO02)/(INTP4)

21 | P127/CAPHI(TI03)/(TO03)/(REMOOUT) P62/SCLA1/CCDO6/(TI03)/(TO03)/(REMOOUT)/(INTP5)

22 | P126/CAPL/(TI04)/(TO04) P63/SDAAL/CCDO7/(TI04)/(TO04)/(INTP6)

23 P127/CAPH/TS00/(TI03)/(TO03)/(REMOOUT)

24 | N P126/CAPL/TSO1/(TI04)/(TO04)/(INTP4)

25 | Nl P87/VL1/(TxD1)/(SO10)

26 | P125/M8/(T106)/(TO06) P86/VL2/(TI06)/(TO06)/(INTP3)/(RxD1)/(SI10)/(SDA10)/(PCLBUZ1)

27 | P35/ CECESNDS P85/VL4/(VCOUTO)/(INTP4)/(SCK10)/(SCL10)/(SCK30)/(SCL30)

28 | P34/BE@EH/RxD3 P125/VL3/TS02/(TI06)/(TO06)/(VCOUTL)/(INTP7)/(RxD3)/(SI30)/(SDA30)
/(PCLBUZ1)

29 | P33/INTP4/SEG23 P35/SEG25/TS03/(VCOUTO)/(INTP4)/(SO30)/(TXD3)

30 | P32/SEG22/TI01/TO01 P34/SEG24/TS04/(TI01)/(TOO1)/(INTPO)/(RXD3)

31 | P31/INTP3/SEG21/RTC1HZ P31/INTP3/RTCLHZ/SEG21/TS07/(TI01)/(TOO1)

32 | P30/SEG20/TI03/TO03/REMOOUT P30/TI03/TO03/SEG20/REMOOUT/TS08/(INTP3)/(RTC1HZ)

33 | P77/KR7/SEG19/TKBO01-0 P77/KR7/SEG19/TS09/CCDO0/TKBO01/SO20/TXD2/EI77/EQ77/(TKBO21)
/(TI07)/(TO07)/(INTPL)/(EXSDOO

34 | p76/KR6/SEG18/TKBOO1-1 P76/KR6/SEG18/TS10/CCDO1/TKBOO00/SI20/SDA20/RXD2/EI76/EO76/
(INTP2)/(RTC1HZ)/(EXSDO1)

35 | p75/KR5/SEG17/TKBOO1-2 P75/KR5/SEG17/TS11/CCD02/SCK20/SCL20/(TKBO11)/(TKBOO1)
/(T103)/(TO03)/(REMOOUT)/(INTPO)

36 | P74/KR4/SEG16/TKBOOO P74/KR4/SEG16/TS12/CCD03/TKBO11/(TKBOO1)

37 | P73/KR3/SEG15 P73/KR3/SEG15/TS13/TKBO10

38 | P72/KR2/SEG14 P72/KR2/SEG14/TS14/TKBO21

39 | P71/KR1/SEG13 P71/KRL/SEG13/TS15

40 | P70/KRO/SEG12 P70/KRO/SEG12/TS16/TKBO20

Remarks: Locations where function pins have been deleted or moved are shown in @, and minor
changes such as channel changes are shown in yellow.
: Products with code flash memory of 128 KB or less are not equipped.

Note
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Table 1.6 Pin function Comparison of 80pin Products (2)

No RL78/L13

RL78/L23

41 | P57/INTP6/SEG11

P57/INTP6/SEG11/TSCAP/(TI03)/(TO03)/(REMOOUT)

42 | P56/SEG10/TI06/TO06

P56/TI06/TO06/SEG10/TS17

43 | P55/INTP5/SEG9

P55/INTP5/SEGO/TS18/(TI02)/(TO02)

44 | P54/SEG8/TI02/TO02

P54/T102/TO02/SEG8/TS19/SCK01/SCLO1/(INTPO)/(PCLBUZO)

45 | P53/INTP2/SEG7

P53/INTP2/SEG7/TS20/SI01/SDA01/(TI07)/(TO07)/(PCLBUZO)

46 | P52/INTP1/SEG6/TI00/TO00

P52/TI00/TO00/INTP1/SEG6/TS21/SO01/(PCLBUZ1)

47 | P51/SEG5

P51/SEG5/TS22/RXDA3/(INTP6)

48 | P50/SEG4

P50/SEG4/TS23/TxDA3

49 | COM7/SEG3

P97/COM7/SEG3/TS24/(TI05)/(TO05)/(SCKO1)/(SCLO1)/(SCLAL)

50 | COM6/SEG2

P96/COM6/SEG2/TS25/(INTP5)/(SI01)/(SDA0L)/(SDAAL)/(PCLBUZO)

51 | COM5/SEG1

P95/COMS5/SEG1/TS26/(TI02)/(TO02)/(INTP1)/(SO01)

52 | COM4/SEGO

P94/COM4/SEGO/TS27/(INTP2)/(S101)/(SDAOL)/(TIO6)/(TO06)

53 | COM3 P93/COM3/TS28/(INTP3)/(SCKO1)/(SCLO1)
54 | com2 P92/COM2/TS29/(TI01)/(TO01)

55 | COM1 P91/COMI/TS30/(INTP2)

56 | COMO P90/COMO/TS31/(TI00)/(TO00)/(INTP1)

57 | PO7/SEG50/SO10/TxD1/(PCLBUZ0)

P07/SO10/TxD1/SEG50/TS32/EI07/(PCLBUZ0)

58 | PO6/SEG49/SI10/RxD1/SDA10

P06/S110/RxD1/SDA10/SEG49/TS33/EI06/(PCLBUZ1)

59 | PO5/SEG48/SCK10/SCL10

PO5/SCK10/SCL10/SEG48/TS34/EO05

60 | P04/VCOUT1/SEG47/TxD2

P04/SEG47/VCOUTL/TS35/(INTP6)/(SO20)/(TxD2)/(PCLBUZO)

61 | PO3/VCOUTO/SEG46/RxD2

P03/SEG46/VCOUTO/TRIIO0/(RXD2)/(S120)/(SDA20)/(SI31)/(SDA3L)

62 | PO2/PCLBUZO/INTP7/SEG45

P02/INTP7/PCLBUZ0/SEG45/(TKBO21)/(SCK20)/(SCL20)
/(SCK31)/(SCL31)

63 | PO1/PCLBUZ1/SEG44/(INTP5)/(TIO5)/(TO05)

PO1/PCLBUZ1/SEG44/(TI05)/(TO05)/(TKBO11)/(INTP5)/(SO31)

64 | POO/TOOLTXD/SEG43/SO00/TxDO0

PO0/SEG43/SO00/TxDO/TOOLTXD/EIO0/EO00/EXSDIO/(TKBOO01)/(TRJIOO)

65 | P17/TOOLRxD/SEG42/SI00/RxD0/SDAOO

P17/SEG42/SI00/RxDO/TOOLRXD/SDAOO/EI17/EO17/EXSDI1/(TKBOO1)
/(TRJIOO)

66 | P16/SEG41/SCK00/SCLO0

P16/SEG41/SCKO00/SCLO0/EI16/(VCOUTO)/(TKBOO01)/(RTC1HZ)

67 | P15/SEGA40/TI07/TO07

P15/TI07/TO07/SEGA0

68 | P14/SEG39/TI04/TO04

P14/TI04/TO04/SEG39/ANI26

69 | P13/ANI25/SEG38

P13/ANI25/SEG38

70 | P12/ANI24/SEG37

P12/ANI24/SEG37/EI12/CLKA0/SO11/(VCOUT1)/(TKBOO00)/(TRJO1)
/(PCLBUZ1)

71 | P11/ANI23/SEG36

P11/ANI23/SEG36/RxDA0/SI11/SDA11/(TKBO11)/(TRJIIOL)/(INTP1)

72 | P10/ANI22/SEG35

P10/ANI22/SEG35/TXxDAO/SCK11/SCL11/(TKBO10)/(INTPO)

73 | P27/ANI21/SEG34

P27/ANI21/SEG34/ANO1/EI27/RXDA1/SO21/(TKBO21)/(INTP4)/(TxDO)
/(SO00)/(EXSDI1)

74 | P26/ANI20/SEG33

P26/ANI20/SEG33/ANOO/EI26/TXDA1/SI21/SDA21/(TKBO20)/(INTP5)/(RXD
0)/(S100)/(SDAQO)/(EXSDIO)

75 | P25/ANI19/SEG32

P25/ANI19/SEG32/CLKAL

76 | P24/ANI18/SEG31

P24/ANI18/SEG31

77 | P23/ANI17/SEG30

P23/ANI17/SEG30/TRJIO1

78 | P22/ANI16/SEG29

P22/ANI16/SEG29/SCK21/SCL21/(SCKOO0)/(SCLOO)/(INTP7)

79 | P21/ANIO/AVREFP

P21/ANIO/AVREFP/VBAT1/EI21/(TO00)/(INTP6)/(PCLBUZO0)

80 | P20/ANI1T/AVREFM

P20/ANIL/AVREFM/EI20/(TI00)/(INTP7)/(PCLBUZ1)

Remarks: Locations where function pins have been deleted or moved are shown in [, and minor
changes such as channel changes are shown in yellow.
Note : Products with code flash memory of 128 KB or less are not equipped.

RO1AN7521EJ0100 Rev.1.00
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2. Notes for migration

This chapter describes the points to be aware of when developing programs for functions that have
been partially changed. Since the bit assignment of peripheral function registers has been changed
even if they are registers with the same name, it is recommended to use the code output again using
the Smart Configurator (SC) note for peripheral function settings. For details on the new functions of the

RL78/L23, refer to the User's Manual, Hardware.

Note: Code Generator (CG), which is an RL78/L13 development tool, is not supported.

2.1 Port Function

The table below shows the new, changed, or deleted registers.

Additional capacitive unit functions, logic and event link controllers, output current control ports, and
registers for setting up 40 mA port outputs have been added as port dual functions.

Since alternative functions that are not used at the same time are not selected, the description of the
registers that control the port function is omitted from this chapter onwards.

Table 2.1 RL78/L23 Change Registers

RL78/L13

RL78/L23

Register name

Register name

remarks

Port digital input disable registers
(PDIDISXxx)

Registers prevent through-current flowing
into input buffers

Port mode control registers
(PMCxx)

Port mode control A registers
(PMCAXx)

Registers to select digital input/output or
analog functions

Port mode control T registers
(PMCTxx)

Registers to select digital input/output or
capacitance measurement functions

Port mode control E registers
(PMCEXxx)

Registers to select digital input/output or
ELCL output functions

Port function output enable registers
(PFOEX)

Registers that connect peripheral outputs
only to ELCL inputs

A/D port configuration register
(ADPC)

Registers to select digital input/output or
analog input

Output current control enable
registers (CCDE)

Registers to be set for the output current
control port

Output current select registers
(CCsx)

Registers that select the low-level output
current of the output current control port
selected by the CCDE register

40-mA port output control register
(PTDC)

Register to set the allowable output current
at low-level output to 40 mA.

Remarks:|  |:Add, |

Note

|:Change, [ ]: Delete, — : No corresponding register
. PMxx, Pxx, PUxx., PIMx, POMxx, PIORx, PMS, PFSEGx. ISCLCD registers are

common, but some changes such as bit assignment have been made.
For details of each register function, refer to the User's Manual: Hardware.

RO1AN7521EJ0100 Rev.1.00
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RL78/L13, RL78/L23 Migration Guide from RL78/L13 to RL78/L23
2.2 Clock Generator

The maximum frequency of the high-speed on-chip oscillator (HOCO) has been changed from 48
MHz to 64 MHz. The maximum operating frequency of the CPU has been changed from 24 MHz to 32
MHz. Please refer to the figure below.

In addition, the middle-speed on-chip oscillator MOCO (4 MHz, 2 MHz, 1 MHz) was added, and the
low-speed on-chip oscillator frequency was changed from 15 kHz to 32.768 kHz. Please refer to the
figure below.

Figure 2.1 Clock Generator Difference

RL78/L13 RL78/L23
X1 Oscillator X1 Oscillator
1-20MHz 1-20MHz
XT1 Oscillator XT1 Oscillator
32.768kHz 32.768kHz
HOCO HOCO
48,24,16,12,8,4,2,1MHz 64,48,32,24,16,12,8,6,4,3,2,1MHz
_TMKB only _TMKB only
MOCO
4.2 1MHz
LOCO LOCO
15kHz 32.768kHz

Remarks:[  |:Add & Change

RO1AN7521EJ0100 Rev.1.00 Page 10 of 25
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In addition, in the L23, the PERX register’s function becomes a clock supply control only, and a new
PRRXx register has been installed as a reset control register for peripheral functions.

Note: 64 MHz (RL78/L23) and 48 MHz (RL78/L13) are clocks that can be used with the 16-bit timer
KB20.

The new registers for the RL78/L23 are shown in the table below.

Table 2.2 RL78/L23 Change Registers

RL78/L13 RL78/L23
Register name Register name Remarks

_ Peripheral enable register 2 Peripheral clock supply registers
(PER2)

_ Subsystem clock select register Subsystem clock selection settings
(CKSEL) register
High-speed on-chip oscillator HOCO clock divide setting register

- frequency select register
(HOCODIV)

_ Middle-speed on-chip oscillator MOCO clock divide setting register
frequency select register (MOSODIV)

_ Middle-speed on-chip oscillator MOCO trimming settings register
trimming register (MIOTRM)

_ Low-speed on-chip oscillator trimming | LOCO trimming setting register
register (LIOTRM)

_ Standby mode release setting register | HOCQ's start timing of release from
(WKUPMD) STOP mode setting register

_ XT1 oscillator margin checking control | Setting register for margin check of
register (SOMRG) oscillator.

Remarks: [ |:Add, — : No corresponding register

Note . CMC, CKC, CSC, OSTC, OSTS, PERO, PER1, OSMC, HOCODIV, HIOTRM registers are
common, but some changes such as bit assignment have been made.
For details of each register function, refer to the User's Manual: Hardware.

RO1AN7521EJ0100 Rev.1.00 Page 11 of 25
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2.3 Timer Array Unit
The basic functions are the same.
The input specifications for channels 0 and 5 have been enhanced, and the input specifications for

channel 1 have changed. Please refer to the figure below.

Figure 2.2Timer Array Unit Difference

Table 2.3 RL78/L23 Change Registers

RL78/L13 RL78/L23
Register name Register name Remarks
_ Peripheral reset control register O Timer Array Unit O Reset Control
(PRRO) Register.
- Timer input select register 1(TIS1) Timer input select register

Remarks: [ |:Add, — : No corresponding register
Note . For details of each register function, refer to the User's Manual: Hardware.

RO1AN7521EJ0100 Rev.1.00 Page 12 of 25
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Migration Guide from RL78/L13 to RL78/L23

2.4 16-BIT TIMER KB20

The RL78/L23 has three 16-bit timers, KB40, KB41, and KB42, and has been expanded to include

functional enhancements.

As for the IH output, the RL78/L13 can output up to 1 channel 3, but the RL78/L23 can output up to 3
channels and 11 outputs. However, since it is a selectable output, the number of channels that can be
output at the same time is the number of channels.

Figure 2.3 16-bit timer KB20 IH output difference

RL78/L13 80pin

TMKB20

PWM(IH) | S
E

PWCTKB

P75/TKBO01-0
P76/TKBOO1-1

RL78/L23 80pin

TMKB40

P77/TKBOO1-2 PWM(IH)

T™rea1 | [ |
s

= —
PWMAH) | |
PIOR3
TMrE4z | [ |
s
E

PWM(IH

(IH) | C

il

POO/(TKBOO1)
P16/(TKBOO1)
P17/(TKBOO1)
P74/(TKBOO1
P75/(TKBOO1

P74/TKBO11

PO1/(TKBO11)
P11/(TKBO11)
P75/(TKBO11)

P72/TKBO21
P02/(TKBO21)
P27/(TKBO21)
P77/(TKBO21)

The table below shows the new and changed registers for the RL78/L23.

Table 2.4 RL78/L23 Change Registers (1)

RL78/L13

RL78/L23

Register name

Register name

Remarks

Peripheral enable register 1 (PER1)

Peripheral enable register 2 (PER2)

Changing the Registers to Clock
Control

Peripheral reset control register
(PRR2)

Registers to initialize SFR for timer
KB4n

16-hit timer KB2 operation control
register 00 (TKBCTLOO)

16-bit timer KB2 operation control
register n0 (TKBCTLnO) (n=0 to 2)

Increase registers due to 3-ch
and Format change

16-bit timer KB2 operation control
register 01q (TKBCTLO1)

16-bit timer KB2 operation control
register n1 (TKBCTLn1) (n=0 to 2)

Increase registers due to 3-ch
and Format change

16-bit timer KB2 output control
register 00 (TKBIOCO0O0)

16-bit timer KB2 output control
register n0 (TKBIOCnO) (n=0 to 2)

Increase registers due to 3-ch

16-hbit timer KB2 output control
register 01 (TKBIOCO1)

16-bit timer KB2 output control
register n1 (TKBIOCn1) (n=0 to 2)

Increase registers due to 3-ch
and Format change

16-bit timer KB2 flag register 0
(TKBFLGO)

16-bit timer KB2 flag register n
(TKBFLGN) (n =0 to 2)

Increase registers due to 3-ch

16-bit timer KB2 trigger register 0
(TKBTRGO)

16-bit timer KB2 trigger register n
(TKBTRGnN) (n=0 to 2)

Increase registers due to 3-ch

Remarks: [ ]:Changeto3ch, [ |:Add,[ |: Change. — : No corresponding register

Note

. For details of each register function, refer to the User's Manual: Hardware.
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Table 2.5 RL78/L23 Change Registers (2)

RL78/L13

RL78/L23

Register name

Register name

Remarks

16-bit timer KB flag clear trigger
register 0 (TKBCLRO)

16-bit timer KB flag clear trigger
register n (TKBCLRn) (n =0 to 2)

Increase registers due to 3-ch

16-bit timer KB dithering count
register 00,01 (TKBDNROO,
TKBDNRO1)

16-bit timer KB dithering count
register np (TKBDNRnp) (n =0 to 2;
p=0,1)

Increase registers due to 3-ch

16-hit timer KB compare 1L &
dithering count register 00
(TKBCRLDOO)

16-bit timer KB compare 1L &
dithering count register n0
(TKBCRLDNO) (n=0to 2)

Increase registers due to 3-ch

16-hit timer KB2 compare 3L &
dithering count register 01
(TKBCRLDO1)

16-bit timer KB compare 3L &
dithering count register nl
(TKBCRLDnN1) (n=0to 2)

Increase registers due to 3-ch

16-bit timer KB2 smooth start initial
duty registers 00, 01 (TKBSIRO00,
TKBSIR01)

16-bit timer KB smooth start initial
duty register np (TKBSIRnp)
(n=0to2;p=0,1)

Increase registers due to 3-ch

16-hit timer KB2 smooth start step
width registers 00, 01 (TKBSSRO00,
TKBSSRO1)

16-bit timer KB smooth start step
width register np (TKBSSRnp)
(n=0to2;p=0,1)

Increase registers due to 3-ch

16-bit timer KB2 maximum frequency
limit setting register 0 (TKBMFRO)

16-bit timer KB maximum frequency
limit setting register n (TKBMFRn)
(n=0to2)

Increase registers due to 3-ch

16-bit timer KB2 counter restart
select register (ELSELRn) (n= 0 to 9)

16-bit timer KB operation control
register n2 (TKBCTLN2) (n =0 to 2)

Increase registers due to 3-ch
and Format change

16-bit timer KB2 output switch
register (PWCTKB)

Peripheral I/O redirection registers
(PIORX)

Change this setting to a register of
the port function

16-bit timer KB skipping control
register n (TKBTCTLn) (n=0 to 2)

Registers for skipping interrupt / A/D
trigger signals

16-bit timer KB times-of-skipping
setting register n(TKBTCMPn) (n= 0
to 2)

Registers for skipping interrupt / A/D
trigger signals

External interrupt control register x
(INTPCTLX) (x = 0 to 7)

Registers for filtering external
interrupt pins (INTPx)

Forced output stop function control
register 0 (TKBPACTLOO)

Forced output stop function control
register 1 (TKBPACTLO1)

Forced output stop function control
register 2 (TKBPACTLO02)

Forced output stop function control
register np (TKBPACTLnNp)
(n=0t0o2;p=0,1)

Increase registers due to 3-ch
and Function changed

Forced output stop function flag
register 0 (TKBPAFLGO)

Forced output stop function flag
register n (TKBPAFLGnN) (n =0 to 2)

Increase registers due to 3-ch

Forced output stop function 1 Start
register (TKBPAHFSO)

Forced output stop function start
trigger register n (TKBPAHFSN) (n =
0to 2)

Increase registers due to 3-ch

Forced output stop function 1 stop
register (TKBPAHFTO)

Forced output stop function cancel
trigger register n (TKBPAHFTN)
(n=0to 2)

Register increase by 3-ch and
support for stop function 2

Remarks: [ |:Changeto3ch, [ |:Add,[ |: Change. — : No corresponding register

Note

. For details of each register function, refer to the User's Manual: Hardware.
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Migration Guide from RL78/L13 to RL78/L23

2.5 Realtime Clock

It is now possible to select 128Hz created from fRTC as the operating clock. In addition, 500 ms
signal generation function for LCD flashing display has been added. Due to the addition of this
function, some of the registers have been changed.

Table 2.6 RL78/L23 Change Registers

RL78/L13

RL78/L23

Register name

Register name

Remarks

Subsystem clock supply mode
control register (OSMC)

Subsystem clock supply mode control
register (OSMC)

Added bit 128Hz operation as the
operating clock.

Realtime clock control register 0
(RTCCO)

Realtime clock control register O
(RTCCO)

Added bit to 128Hz operation with
osMC

Note

2.6 Watchdog Timer

: For details on each register function, refer to the User's Manual Hardware.

There is no change in the control specifications, but the override time and window open time
specifications have been changed because the count clock has been changed from 15 kHz (TYP.) to

32.768 kHz (TYP.).

Table 2.7 Overflow Time Comparison

WDCS2-0 setting Overflow time
RL78/L13 RL78/L23
(flL=17.25 kHz (Max case) (flL=37.683 (Max case)

000 276/flL (3.71 ms) 27"7HIL (3.39 ms)
001 277HfIL (7.42 ms) 278/flL (6.79 ms)
010 278/fIL (14.84 ms) 279/fIL (13.58 ms)
011 279/fIL (29.68 ms) 2710/fIL (27.17 ms)
100 27M1/fIL (118.72 ms) 2712/fIL (108.69 ms)
101 27°13/fIL (474.89 ms) 2°14[fIL (434.78 ms)
110 2MA4/fIL (949.79 ms) 27 15/fIL (869.56 ms)
111 2716/fIL (3799.18 ms) 27M17/IL (3478.26 ms)

RO1AN7521EJ0100 Rev.1.00
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Migration Guide from RL78/L13 to RL78/L23

2.7 A/D Converter

It has been changed to an A/D converter with 12-bit resolution.
The 16-bit timer KB4x A/D trigger signal and ELCL event input have been added to the selectable
hardware triggers. Please refer to the table below for register differences.

Table 2.8 RL78/L23 Change Registers

RL78/L13

RL78/L23

Register name

Register name

Remarks

Peripheral reset control register O
(PRRO)

Register to reset the A/D converter

A/D converter mode register 1
(ADM1)

A A/D converter mode register 1
(ADM1)

Added selectable hardware triggers

A/D converter mode extension
register 1 (ADM1EX)

Register that selects a hardware
trigger with the ADML1 register.

A/D converter mode register 2
(ADM2)

A/D converter mode register 2
(ADM?2)

Added 12-bit conversion

10-bit A/D conversion result register
(ADCR)

12-bit/10-bit A/D conversion result
register (ADCRO)

Register name change.

8-bit A/D conversion result register
(ADCRH)

8-bit A/D conversion result register
(ADCROH)

Register name change.

A/D port configuration register
(ADPC)

Delete

Remarks:|  |:Add, |

Note

|:Change, [ ]: Delete, — : No corresponding register
: For details on each register function, refer to the User's Manual Hardware.
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2.8 Serial Array Unit

There is no change in the functions that can be achieved with the RL78/L13. A loopback function has
been added to UART communication. In addition, functions such as the ability to input an output signal
from ELCL have been added.

Table 2.9 RL78/L23 Change Registers

RL78/L13 RL78/L23
Register name Register name Remarks
_ Peripheral reset control register O Register to reset the Serial Array Unit
(PRRO)
UART loopback select register Added function that UART output to
a (ULBS) the receive shift register
Input switch control register (ISC) Input switch control register (ISC) Input to CSI00,01 the input clock and
data have been enhanced.

Remarks :[ ]:Add, — : No corresponding register
Note :For details on each register function, refer to the User's Manual Hardware.

2.9 Serial Interface IICA

There is no change in the functions that can be achieved with the RL78/L13.

Table 2.10 RL78/L23 Change Registers

RL78/L13 RL78/L23
Register name Register name Remarks
_ Peripheral reset control register 0 Register to reset the Serial Interface
(PRRO) IICA

Remarks :[ ]:Add, — : No corresponding register
Note :For details on each register function, refer to the User's Manual Hardware.
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2.10 LCD Controller/Driver

The VL2 reference method has been added to the internal boost method, and the VL4 reference
method has been added to the capacitance split method, and 6 common output is now possible. As a
result, some of the register specifications have been changed.

The switching timing of the LCD flashing display has been added to the 0.5 second period and the
arbitrarily set ELCITL2 period. The relationship between the RL78/L13 port number and the SEG
output number remains unchanged for the SEG ports that exist in the RL78/L23, but two SEG ports
have been deleted. In addition, Changed the output ports of COMO0-3 to be used as a I/O digital port as
well. With the exception of SEG0-SEG4, all SEG/COM pins have been changed to multiplexed 1/0
ports. Please refer to the table below.

Table 2.11 LCD display function ports (64 pins products)

ltem RL78/L13 RL78/L23
LCD Segment signal outputs : 36 (32) No© Segment signal outputs : 34 (30) Note
Controllers / . . . )
Driver Common signal outputs : 8 Common signal outputs : 8
Multiplexed bit7 | bit6é | bit5| bit4| bit3 | bit2 | bitl | bitO| bit7 | bit6é| bit5| bit4| bit3| bit2| bitl| bit0
1/O port
PO SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG
50 49 48 47 46 45 44 43 50 49 48 47 46 45 44 43
P1 SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG| SEG
42 41 40 39 38 37 36 35 a2 41 40 39 38 37 36 35
P2 SEG | SEG — — - SEG - — SEG| SEG - — - SEG — -
34 33 29 34 33 29
P3 — - — — SEG| SEG| SEG| SEG - — - — - — SEG| SEG
23 22 21 20 21 20
P4 - - - | - - - - | - - - - - -1 -] - -
P5 SEG - — SEG | SEG | SEG - — SEG SEG | SEG | SEG
11 8 7 6 11 8 7 6
P7 SEG| SEG| SEG| SEG - — - SEG| SEG| SEG| SEG| SEG SEG
19 18 17 16 12 19 18 17 16 12
P9 - - - - - - - — | SEG3/| SEG2/| SEG1| SEGO/ COM3| COM2l COM1| COMO
COM7| COM6| COM5| COMA4
Not
multiplexed
with 1/0O port
COMO = —
COM1 = —
COM2 = —
COM3 = —
COom4 SEGO —
COM5 SEG1 —
COM6 SEG2 —
Ccom7 SEG3 —

Note : () indicates the number of signal output pins when 8 com is used.
Remarks: |:| :Change, |:|: Delete, — : No corresponding register
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Table 2.12 LCD display function ports (80 pins products)

ltem RL78/L13 RL78/L23
LCD Segment signal outputs : 51 (47) No© Segment signal outputs : 49 (45) Note
gsngrollers/ Common signal outputs : 8 Common signal outputs : 8
iv
Multiplexed bit7 | bit6é | bit5| bit4| bit3 | bit2 | bitl | bitO| bit7 | bit6é| bit5| bit4| bit3| bit2| bitl| bitO
1/O port
PO SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG
50 49 48 47 46 45 44 43 50 49 48 47 46 45 44 43
P1 SEG | SEG | SEG SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG
a2 41 40 39 38 37 36 35 42 41 40 39 38 37 36 35
P2 SEG | SEG | SEG | SEG | SEG | SEG | ~— — | SEG | SEG | SEG | SEG | SEG | SEG | - -
34 33 32 31 30 29 34 33 32 31 30 29
P3 - — | SEG | SEG | SEG | SEG | SEG | SEG | ~— — | SEG | SEG | - — | SEG | SEG
25 24 23 22 21 20 25 24 21 20
P4 SEG | SEG | ~— - - - - — | SEG | SEG | - - - - - -
27 26 27 26
P5 SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG
11 10 9 8 7 6 5 4 11 10 9 8 7 6 5 4
P7 SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG
19 18 17 16 15 14 13 12 19 18 17 16 15 14 13 12
P9 - - - - - - - — | SEG3/ | SEG2/ | SEGY/ | SEGO/ | COM3 | COM2 | COM1 | COMO
COM7 | COM6 | COM5 | COM4
P13 - - - - - - - | sEG | - - - - - - - | sEG
28 28
Not
multiplexed
with 1/0O port
COMO — —
COM1 = -
COM2 — -
COM3 — -
COM4 SEGO -
COM5 SEG1 —
COM6 SEG2 -
COM7 SEG3 —

Note : () indicates the number of signal output pins when 8 com is used.
Remarks: |:| :Change, |:|: Delete, — : No corresponding register
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Also, please note that the control register specifications have been changed.

Table 2.13 RL78/L23 Change Registers

RL78/L13

RL78/L23

Register name

Register name

Remarks

LCD mode register 0 (LCDMO)

LCD mode register 0 (LCDMO)

Changed the format of the LCD Drive
voltage generation selection

LCD mode register 2 (LCDM2)

Register to set the switching timing of
the LCD flashing display

LCD clock control register 0 (LCDCO)

LCD clock control register 0 (LCDCO)

Changed the LCD Clock Selection
Format

LCD boost level control register
(VLCD)

LCD boost level control register
(VLCD)

Changed LCD drive voltage method
and contrast adjustment format of a
Selection

Input switch control register

Input switch control register

Increase in the number of applicable

(ISCLCD) (ISCLCD) setting pins
. . LCD port function registers Changed the format of the register to
LCD port function registers (PFSEGX) (PFSEGX) select the port or the LCD function pin

Remarks :[ ]:Add, — : No corresponding register

Note

:For details on each register function, refer to the User's Manual Hardware.
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2.11 Interrupt functions

There is no change in the basic function of interrupts, but since the peripheral functions have been
significantly increased in the RL78/L23, the format of the interrupt factor, its vector table, and the
register corresponding to the interrupt request source has also changed significantly. For flags related
to each interrupt source, please refer to the RL78/L23 User's Manual before developing the software.

Table 2.14 RL78/L23 Change Registers

RL78/L13

RL78/L23

Register name

Register name

Remarks

Interrupt request flag registers (IFxx)

Interrupt request flag registers (IFxx)

Format changed

Format of Interrupt Mask Flag
Registers (MKxx)

Format of Interrupt Mask Flag
Registers (MKxx)

Format changed

Priority specification flag registers
(PRxx)

Priority specification flag registers
(PRxx)

Format changed

Note

2.12 Standby Function

:For details on each register function, refer to the User's Manual Hardware.

A function that can shut down RAM and a setting that can quickly start a high-speed on-chip oscillator
at the time of release of standby mode have been added. Please refer to the table below.

Table 2.15 RL78/L23 Change Registers

RL78/L13

RL78/L23

Register name

Register name

Remarks

Standby mode release setting
register (WKUPMD)

Register to Setting for starting
the high-speed on-chip
oscillator at the times of release
from standby mode

Power Reduction Control
Register(PSMCR)

Register to shut down a partial
RAM

Remarks: [ |:Add, — : No corresponding register

Note

: For details on each register function, refer to the User's Manual Hardware.
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2.13 Reset Function

A register has been added to initialize the SFR of peripheral functions. Please refer to the table below.

Table 2.16 RL78/L23 Change Registers

RL78/L13 RL78/L23
Register name Register name Remarks
_ Peripheral reset control register 0 | Registers for initializing
(PRRO) peripheral function (SFR)
_ Peripheral reset control register 1 | Registers for initializing
(PRR1) peripheral function (SFR)

Remarks: [ |:Add, — : No corresponding register
Note : For details on each register function, refer to the User's Manual Hardware.

2.14 Voltage Detector
The voltage detection circuit has been changed from one (LVD) to two (LVDO, LVD1). LVDO was still

set by an option byte, and LVD1 was set by a voltage detection level register.

Table 2.17 RL78/L23 Change Registers

RL78/L13 RL78/L23
Register name Register name Remarks
User option byte User option byte Changed the Format
000C1H.7010C1H 000C1H.”Swap dest. address
(Settings related to LVD.) (Settings related to LVD.)
Voltage detection register Voltage detection register LVIOMSK function removed, and
(LVIM) (LVIM) voltage detection and interrupt detect

bits added to the second voltage-
detect circuit.

LVD detection flag clearing Function registers to clear the

= register (LVDFCLR) interrupt detection flag of each
LVD detection circuit

Voltage detection level register | Voltage detection level register | Changed LVD1 Operation and Detect
(LVIS) (LVIS) voltage settings

Remarks:| |:Add,| ]:Change, — : No corresponding register
Note : For details on each register function, refer to the User's Manual Hardware.
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2.15 Safety Functions

Flash Memory Guard, Unauthorized Memory Access Detection and Control Register (IAWCTL) Guard
and UART loopback functions have been added.
The table below shows the newly added registers.

Table 2.18 RL78/L23 Change Registers

RL78/L13

RL78/L23

Register name

Register name

Remarks

Code flash memory guard

Register to protect writes to

register (GFLASHO) code flash memory

_ Data flash memory guard Register to protect writes to
register (GFLASH1) data flash memory
Flash security area guard Register that protect the flash
register (GFLASH2) security area that contains the

security settings of the flash
memory

Invalid memory access
detection control register
(GIAWCTL)

Register to protect the
enable/disable of the illegal
memory access detection
function

UART loopback select register
(ULBS)

Register to enable the UART
loopback function

Remarks:[  |:Add, — : No corresponding register

Note

2.16 Regulator

: For details on each register function, refer to the User's Manual Hardware.

The regulator output voltage has been changed from (1.8V, 2.1V) to 1.5V. There are no notes.

2.17 Option Bytes

The functions have been expanded and some specifications have been changed, so please check the
User's Manual Hardware for details. When using boot swap, it is necessary to set an option byte for the
boot swap destination address, but since the RL78/L23 can selectively set the boot swap area, the
setting address changes according to the boot swap setting. The following table shows the difference
between the option bytes.

2.18 RL78/L23 Instruction

With the adoption of the S3 core in the RL78/L23, Multiplication and accumulation register (MACR)"
used in the multiply-accumulate operation instruction has been added. (The MACR register consists of
Multiplication and accumulation register (H)/(L): MACRH/MACRL.)
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3. Documents for Reference

RL78/L13 User's Manual: Hardware (RO1UH0382)
RL78/L23 User's Manual: Hardware (RO1UH1082)
RL78 Family User's Manual: Software (RO1US0015)
(The latest versions of the documents are available on the Renesas Electronics Website.)
Technical Updates/Technical Brochures

(The latest versions of the documents are available on the Renesas Electronics Website.)
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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 I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /0
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 Vi
(Max.) and Vi (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 Vi. (Max.) and Vix (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 LSl 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.



Notice

10.

11.

12.

13.
14.

(Notel)

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.
"High Quiality": 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.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

(Note2)

Corporate Headquarters

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.

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

(Rev.5.0-1 October 2020)

Contact information

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/.

© 2024 Renesas Electronics Corporation. All rights reserved.
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