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RL78/F23, F24 RL78/F13, F14 Hh\ 5 RL78/F23, F24 ~D#4TH 4

1. HHRELEEX (BEE)

A7 TVr— 3>/ — FTIlE, RL78/F23, F24 & RL78/F13, F14 O#%EED:E LN E . RL78/F13, F14 Hh 5
RL78/F23, F24 [CEEHMZ SEDIBREHRALFET,

R—T 4 V7 BFTLLFEEREL TSN, -, EHEOEFREIVHT1I—F—XI =17 ILTH
FLTLESLY,

1.1 ®HRSA127v7F

LITFIZ, RL78/F24 & RL78/F23 DELZS A V7 v T%#, TNEFh RL78/F14, RL78/F13 L DLEE & L TR
LEY,

& 1-1.RL78/F24 QS A4 >+ v 7 [LBHE G : RL78/F14]

Source Devices: RL78/F14 Products Destination Devices: RL78/F24 Products

Pin Count Cod(eK gl)ash Dat(aKgI)ash RAM (KB) (I;;zqz.) Tem(p_re;')ature Pin Count Cod(eK gl)ash Dat(aKgI)ash RAM (KB) (I;;zqz.) Tem(p_re;')ature
32 -40 to 105 -40 to 105
256/192/128 8 20/16/10 24 -40 to 125 -40 to 125
100QFP 24 | 0010 1 oare 256 16 24 go |21
32 -40 to 105 -40 to 105
96/64 4 8/6 24 -40 to 125 -40 to 125
24 -40 to 150 -40 to 150
32 -40 to 105 -40 to 105
256/192/128 8 20/16/10 24 -40 to 125 -40 to 125
80QFP 24 | 0010 | giarp 256 16 24 4o [2010T%0
32 -40 to 105 -40 to 105
96/64 4 8/6 24 -40 to 125 -40 to 125
24 -40 to 150 -40 to 150
32 -40 to 105 -40 to 105
256/192/128 8 20/16/10 24 -40 to 125 -40 to 125
64QFP 24 | 0010 ) orarp 256 16 24 go |21
32 -40 to 105 -40 to 105
96/64 4 8/6 24 -40 to 125 -40 to 125
24 -40 to 150 -40 to 150
32 -40 to 105 -40 to 105
256/192/128 8 20/16/10 24 -40 to 125 -40 to 125
48QFP 24 -40 to 150 -40 to 150
48QFN 32 -40 to 105 48QFP 26 1 2 40 -40 to 105
96/64/48 4 8/6/4 24 -40 to 125 -40 to 125
24 -40 to 150 -40 to 150
32 -40 to 105 -40 to 105
32QFN 64/48 4 6/4 24 -40 to 125 32QFN 256 16 24 40 -40 to 125
24 -40 to 150 -40 to 150
32 -40 to 105 32QFN -40 to 105
30SSOP 64/48 4 6/4 24 -40 to 125 or 256 16 24 40 -40 to 125
24 -40 to 150 48QFP -40 to 150
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% 1-2.RL78/F24 G54 >+ v 7 [LBHE : RL78/F13 (CAN&LIN)]

Source Devices: RL78/F13 (CAN & LIN) Products Destination Devices: RL78/F24 Products
" Code Flash | Data Flash Freq. |Temperature| 5. Code Flash | Data Flash Freq. |Temperature
Pin Count (KB) (KB) RAM (KB) (MHz) (Ta) Pin Count (KB) (KB) RAM (KB) (MHz) (Ta)
32 -40 to 105 -40 to 105
80QFP 128/96/64 4 8/6/4 24 -40to 125 | 80QFP 256 16 24 40 -40 to 125
24 -40 to 150 -40 to 150
32 -40 to 105 -40 to 105
128/96/64/ 8/6/4/
64QFP 4 24 -40to 125 | 64QFP 256 16 24 40 -40 to 125
48/32 3/2
24 -40 to 150 -40 to 150
32 -40 to 105 -40 to 105
48QFP 128/96/64/ 8/6/4/
4 24 -40to 125 | 48QFP 256 16 24 40 -40 to 125
48QFN 48/32 3/2
24 -40 to 150 -40 to 150
32 -40 to 105 -40 to 105
128/96/64/ 8/6/4/
32QFN 4 24 -40to 125 | 32QFN 256 16 24 40 -40 to 125
48/32 32
24 -40 to 150 -40 to 150
32 -40 to 105 -40 to 105
128/96/64/ 8/6/4/ 32QFN
30SSOP 4 24 -40 to 125 or 256 16 24 40 -40 to 125
48/32 3/2 48QFP
24 -40 to 150 -40 to 150
% 1-3.RL78/F23 8RS A v+ v 7 [LLESE S : RL78/F13 (LIN)]
Source Devices: RL78/F13 (LIN) Products Destination Devices: RL78/F23 Products
. Code Flash |Data Flash Freq. |Temperature| .. Code Flash | Data Flash Freq. |Temperature
Pin Count (KB) (KB) RAM (KB) (MHz) (Ta) Pin Count (KB) (KB) RAM (KB) (MHz) (Ta)
32 -40 to 105 -40 to 105
80QFP 128/96/64 4 8/6/4 24 -40to 125 | 80QFP 128 8 12 40 -40 to 125
24 -40 to 150 -40 to 150
32 -40 to 105 -40 to 105
128/96/64/ 8/6/4/
64QFP 4 24 -40to 125 | 64QFP 128 8 12 40 -40 to 125
48/32 3/2
24 -40 to 150 -40 to 150
32 -40 to 105 -40 to 105
48QFP 128/96/64/ 8/6/4/
4 24 -40to 125 | 48QFP 128 8 12 40 -40 to 125
48QFN 48/32/16 3/2/1
24 -40 to 150 -40 to 150
32 -40 to 105 -40 to 105
32QFN 64/48/32/16 4 4/3/2/1 24 -40to 125 | 32QFN 128 8 12 40 -40 to 125
24 -40 to 150 -40 to 150
32 -40 to 105 32QFN -40 to 105
30SSOP | 64/48/32/16 4 4/3/2/1 24 -40 to 125 or 128 8 12 40 -40 to 125
24 -40 to 150 48QFP -40 to 150
32 -40 to 105 32QFN -40 to 105
20SSOP | 64/48/32/16 4 4/3/2/1 24 -40 to 125 or 128 8 12 40 -40 to 125
24 -40 to 150 48QFP -40 to 150
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RL78/F23, F24

RL78/F13, F14 Hh\ 5 RL78/F23, F24 ~D#4TH 4

1.2 HEELEE

T#IZ.RL78/F24 & RL78/F14. 8 & U RL78/F23 & RL78/F13 D#Rett# %R L E 9., A% D RL78/F14,
RL78/F13 (LIN) DEHEEEENENBAA EYRRZEBAELTRLTVET,

% 1-4. RL78/F24 #85t—% [HLEH G : RL78/F14]

RL78/F24 RL78/F14 8
c 0
Features Not¢ 100 80 64 48 32 100 80 64 48 32 % %%
QFP | QFP | QFP | QFP | QFN | QFP | QFP | QFP | QFP | QFN ;q;, a*
CPU RL78 CPU Core RL78 CPU Core -
Memory Code Flash 256KB 48/64/96/128/192/256KB
Data Flash 16KB 4/8KB P.12
RAM 24KB 4/6/8/10/16/20KB
Supply Voltage 2.7V to 5.5V 2.7V to 5.5V -
Operation Frequency (max) 40MHz (max) 32MHz, 24MHz@K, Y-grade
fx 2MHz to 20MHz 1MHz to 20MHz
fin 40MHz 32MHz, 24MHz@K, Y-grade
System Clock | fi 15kHz 15kHz
foup N4 32.768kHz | - 32.768kHz [ - P.19
foLL 40MHz 32MHz, 24MHz@K, Y-grade
fwor 15kHz 15kHz
gg’r%‘herals for M. 80MHz 64MHz, 48MHz@K, Y-grade
fin 80MHz 64MHz, 48MHz@K, Y-grade
POR Yes Yes -
LVD Yes Yes -
Window Watchdog Timer Yes Yes -
lllegal Instruction Execution Detection Y Y
Function es es
Flash Memory CRC Operation Function Yes Yes
RAM ECC Detection Function Yes Yes
CAN-FD RAM ECC Detection Function Yes -
Code Flash Memory ECC Function Yes - P26
Invalid Memory Access Detection Function Yes Yes ’
Frequency Detection Function Yes Yes
Clock Monitor Function Yes Yes
Stack Pointer Monitor Function Yes Yes
1/0 Port Output Level Detection Function Yes Yes
A/D Test Function Yes Yes
1/0 Port 86ch | 68ch | 52ch | 38ch | 25ch | 86ch | 68ch | 52ch | 38ch | 25ch
Output Only 1ch 1ch 1ch 1ch - 1ch 1ch 1ch 1ch -
Input Only 5ch 5ch 5ch 5ch 3ch 5ch 5ch 5ch 5ch 3ch P18
Power Supply Internal Circuit Vop, Vss, REGC Voo, Vss, REGC
Pin 1/0 Port EVop, EVss Note 3 EVop, EVss Note 3
Analog Vob, Vss, AVrerp, AVREFM Vob, Vss, AVRrerp, AVREFM
Interrupt External 16ch | 16¢ch | 15ch | 14ch | 10ch | 16¢ch | 16¢ch | 15ch | 14ch | 9ch P 29
Internal 51ch | 51ch | 51ch | 51ch | 51ch | 48ch | 48ch | 48ch | 48ch | 41ch )
Key Return Detection 8 8 8 8 6 8 8 8 8 6 -
DTC 44 44 44 44 43 44 44 44 44 37 P.27
TAU 16-bitx16¢ch 16-bitx16¢ch
: 16-bitx2ch .
Timer Timer RD (w/ PWMOPA and Dithering/Gate) 16-bitx2ch P21
Timer RJ 16-bitx1ch 16-bitx1ch
RTC 1ch 1ch
SAU 3ch/ 3ch/
CSlisimplified 12C/UART 4ch/4ch/2ch :;Ch/ 4ch/4ch/2ch 3ch/
ch 2ch
Serial I/F | sPI Yes Yes P.23
Multimaster I)C 1ch 1ch
LIN/UART module RLINS3: 2ch RLIN3: 2ch [ 1ch
CAN interface CAN-FD: 1ch CAN: 1ch
Resolution 12-bit 10-bits
A/D Converter =y ber of ch 31ch [ 250h | 24ch | 19ch | 10ch | 31ch | 25ch | 20ch | 18ch [ f0ch | © 24
8-bit D/A Converter 1ch 1ch -
Comparator 1ch 1ch P.25
Secure Module Yes - -
ELC Yes Yes P.27

Notes 1. The table does not list all the features of RL78/F24.
2. Refers to the detail page of each function.
3. 100-pin products: EVopo/EVop1 and EVsso/EVss1, 80-/64-pin products: EVooo and EVsso, Others: (Common with Voo and Vss)
4. Do not use the XT1 and XT2 pin functions in products support Ta = -40 to 150°C.
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RL78/F23, F24 RL78/F13, F14 Hh\ 5 RL78/F23, F24 ~D#4TH 4

% 1-5. RL78/F23 #fE—% [LLESLG : RL78/F13 (LIN)]

RL78/F23 RL78/F13 (LIN) e "
: o~
Features "¢ 80 64 48 32 80 64 48 32 | 2oz
QFP QFP QFP QFN QFP QFP QFP QFN '&a a*
CPU RL78 CPU Core RL78 CPU Core -
Memory Code Flash 128KB 128/96/64/48/32/16KB
Data Flash 8KB 4KB P.12
RAM 12KB 8/6/4/3/2/1KB
Supply Voltage 2.7V to 5.5V 2.7V to 5.5V -
Operation Frequency (max) 40MHz (max) 32MHz, 24MHz@K, Y-grade
fx 2MHz to 20MHz 1MHz to 20MHz
fin 40MHz 32MHz, 24MHz@K, Y-grade
System Clock | fi 15kHz 15kHz
fug Note 4 32.768kHz | - 32.768kHz [ - P.19
foLL 40MHz 32MHz, 24MHz@K, Y-grade
fwor 15kHz 15kHz
gg’rfp')‘h‘:;’rgls oLl 80MHz 64MHz, 48MHz@K, Y-grade
fin 80MHz 64MHz, 48MHz@K, Y-grade
POR Yes Yes -
LVD Yes Yes -
Window Watchdog Timer Yes Yes -
lllegal Instruction Execution Detection Y
. es Yes
Function
Flash Memory CRC Operation Function Yes Yes
RAM ECC Detection Function Yes Yes
CAN-FD RAM ECC Detection Function - -
Code Flash Memory ECC Function Yes - P 26
Invalid Memory Access Detection Function Yes Yes '
Frequency Detection Function Yes Yes
Clock Monitor Function Yes Yes
Stack Pointer Monitor Function Yes Yes
1/0 Port Output Level Detection Function Yes Yes
A/D Test Function Yes Yes
1/0O Port 68ch 52ch 38ch 25ch 68ch 52ch 38ch 25ch
Output Only 1ch 1ch 1ch - 1ch 1ch 1ch -
Input Only 5ch 5ch 5ch 3ch 5ch 5ch 5ch 3ch P18
Power Supply Internal Circuit Vob, Vss, REGC Vob, Vss, REGC ’
Pin 1/0 Port EVop, EVss Note 3 EVop, EVss Note 3
Analog Vob, Vss, AVRrerp, AVREFM Vob, Vss, AVRrerp, AVREFM
Interrupt External 15ch 14ch 12ch 8ch 14ch 14ch 13ch 9ch P 29
Internal 36¢h 36¢ch 36¢ch 36¢ch 40ch 40ch 40ch 40ch )
DTC 36 36 36 35 36 36 36 29 P.27
TAU 16-bitx12ch, 16-bitx12ch,
) 16-bitx2ch, .
Timer Timer RD (w/ PWMOPA and Dithering/Gate) 16-bitx2ch, P.21
Timer RJ 16-bitx1ch, 16-bitx1ch,
RTC 1ch 1ch
SAU 3ch/ 3ch/
CSlisimplified 12C/UART 4ch/4ch/2ch ?éch/ 4ch/4ch/2ch 3ch/
ch 2ch
Serial I/F | SPI Yes Yes P.23
Multimaster I2C 1ch 1ch
LIN/UART module RLIN3: 1ch RLIN3: 1ch
CAN interface - -
A/D Converter | Resolution 12-bit 10-bit P 24
Number of ch 25ch | 24ch | 19ch | 10ch 22ch | 20ch | 18ch [ 10ch :
8-bit D/A Converter - - -
Comparator - - P.25
Secure Module Yes - -
ELC - - -
Notes 1. The table does not list all the features of RL78/F23.
2. Refers to the detail page of each function.
3. 80-/64-pin products: EVooo and EVsso, Others: (Common with Vop and Vss)
4. Do not use the XT1 and XT2 pin functions in products support Ta = -40 to 150°C.
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2. ImFECE

21 ImFECELLRK

T%IZ RL78/F24 &£ RL78/F14, H & U RL78/F23 & RL78/F13 (LIN) DimFHEELLE:. HEBEMZERLE
¥, AKRTRY RL78/F14, RL78/F13 (LIN) DifFHEEE., TNENRRKAEIVHRZEHELTLET,

% 2-1. RL78/F24 tiFiae [LLEE G : RL78/F14] (1/2)

Pin No

2|8(2(&(8 RL78/F24 RL78/F14

2122818

- ] - - 4

100] 1] 1] 1| 1 |P120/ANI25/TI07/TO07/TRDIODO/SO01/(SCK10)(LTXD1Y _|P120/ANI25/TI07/TO07/TRDIODO/SO01/(SCK10)/INTP4
INTP4

1 - |- |- |- [P153isckin) P153/(SCK11)

2| -] -] - | - [P1521si1) P152/(SI11)

3| -] -] -] - |P151/(sO11) P151/(SO11)

4] -] -] - - [P1soissii) P150/(SSI11)

5 2] -] -] - |PaTINTP13 P47/INTP13

6|3 ~ |- [PasiTi2y(To12) P46/(TI12)(TO12)

74| - | - | - |Pas(TI10)(TO10) P45/(TI10)(TO10)

8|5 - - | - |PaaTiory(TOO7) P44/(TI07)(TO07)

96| 2] -] - |P4a3(LRXDO) P43/(LRXDO)

10] 73] - | - |Pa2iLTXDO) P42/(LTXDO)

1] 8| 4| 2|2 |PA/TIHOTO10/TRIIOOTRDORES/SIHO)(RXDIYWCOUTO/  |P41/THOTO10/TRIOONCOUTO/SNZOUT2
SNZOUT?2

12| 9| 5| 3 | 3 |P40/TOOLO P40/TOOLO

13]10] 6 | 4 RESET RESET

14 11| 7 | 5 | - |P124/XT2/EXCLKS P124/XT2/EXCLKS

15]12] 8 | 6 | - |P123/XT1 P123/XT1

16]13] 9 | 7 | 5 |P137/INTPO P137/INTPO

17| 14| 10| 8 | 6 |P122/X2/EXCLK P122/X2/EXCLK

1815 11| 9 | 7 |P121/x1 P121/X1

19|16 12| 10| 8 |REGC REGC

2017 ]13|11] 9 |vss VsS

21118 |14 - | - |EVSSO EVSSO

2219 | 15 | 12 | 10 |Voo Voo

23|20 (16| - - |EVobo EVooo

24 | 21| 17 | 13 | 11 |P60/TO01)/(SCKO00)(SCLOO) P60/(SCK00)/(SCL00)

25 | 22 | 18 | 14 | 12 |P61/(TO02)/(S100)/(SDAQD)/(RXDO) P61/(S100)/(SDA00)/(RXDO)

26 | 23 | 19 | 15 | 13 | P62/(TO03)/(SO00)/(TXDO)/SCLAO P62/(SO00)/(TXDO)/SCLAO

27 | 24 | 20 | 16 | 14 |P63/(TO07)/(SSI00)/SDAAO P63/(SSI00)/SDAAO

28 25| - | - | - |P64/(TI14)(TO14)(SNZOUT3) P64/(TI14)(TO14)/(SNZOUT3)

29|26 - | - | - |P65/(TI16)(TO16)(SNZOUT2) P65/(TI16)/(TO16)/(SNZOUT2)

30 27| - | - | - |P66/(TI00)(TO00) P66/(TI00)/(TO00)

31|28 - | - | - |P67/(TI02)/(TO02) P67/(TI02)(TO02)

32| - | - | - | - |P154/(SNZOUTY) P154/(SNZOUT?)

33| - | - | - | - |P155/(SNZOUTE) P155/(SNZOUT6)

34 |29 | 21|17 | - |POO/TIOS)/(TOO5)INTPY P00/(TI05)/(TO05)/INTP9

35| - | - | - | - |P156/(SNZOUT5) P156/(SNZOUT5)

36| - | - | - | - |P157/(SNZOUT4) P157/(SNZOUT4)

37|30 |22 | 18| - |P140/TRDIRES/PCLBUZO P140/PCLBUZO0

38 | 31|23 | 19| - |P130/RESOUT P130/RESOUT

39|32 |24 | - | - |P77/(SSHOYINTP12 P77/(SSI0)INTP12

40 33| 25| - | - |P76/(SCK10)INTP12 P76/(SCK10)INTP12

413426 - | - |P75/(SI10)(RXD1) P75/(SI0)/(RXD1)

42 35| 27| - | - |P74/ANI30/(SO10)/(TXD1) P74/ANI30/(SO10)/(TXD1)

43| - | - | - | - |Evsst EVSS1

44 |36 | 28| 20| - |P73/ANI29/SSI11/(CRXDO)/SNZOUT7 P73/ANI29/SSI11/(CRXDO)SNZOUT?

45|37 |29 | 21| - |P72/ANI28/SO11/(CTXDO)YSNZOUT6 P72/ANI28/SO11/(CTXDO)/SNZOUT6

46 | 38 | 30 | 22| - |P71/ANI27/TH7/TO17/SCK11/SCL11/INTP6/SNZOUT5 P71/ANI27/TH7/TO17/SCK11/SCL11/INTP6/SNZOUT5

47 39|31 23| - |P7O/ANI26/TIN5TO15/S111/SDA11/INTP8/SNZOUT4 P70/ANI26/TI15/TO15/SI11/SDA11/INTP8/SNZOUT4

48| - | - | - | - |PO3IRTCIHZ) P03/(RTC1HZ)

49 |40 | 32 | 24 | - |P32THB/TO16/(SO11)INTP7 P32/TI16/TO16/INTP7

RO1AN5866JJ0110 Rev.1.10 Page 7 of 43
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% 2-1. RL78/F24 i FHiRe [LLERSL G : RL78/F14] (2/2)

Pin No

§ 8IR &R RL78/F24 RL78/F14

HHEHE

- |9 |9 |0 |2

50 | 41| 33| 25 | 15 |P30/TI01/TO01/TRDIOD1/SSI00/INTP2/SNZOUT2 P30/T101/TO01/TRDIOD1/SSI00/INTP2/SNZOUT2

51|42 |34 |26 |16 |P17/TI00/TO00/TRDIOB1/SCK00/SCLOO/INTP3 P17/T100/TO00/TRDIOB1/SCK00/SCLOO/INTP3

52 | 43| 35| 27 | 17 |P16/T102/TO02/TRDIOC1/SI00/SDA00/RXDO/TOOLRXD P16/T102/TO02/TRDIOC1/S100/SDA00/RXD0/TOOLRXD

53| - - - |EVoos EVoo1

54 | 44 | 36 | 28 | 18 |P15/TI05/TO05/TRDIOA1/(TRDIOAQ)/(TRDCLKO)/SO00/TXDO0/ |P15/T105/TO05/TRDIOA1/(TRDIOAO)/(TRDCLKO0)/SO00/TXD0/
RTC1HZ/TOOLTXD RTC1HZ/TOOLTXD

5545|3729 | - |P31/TI14/TO14/(INTP2)/STOPST P31/T114/TO14/(INTP2)/STOPST

56 | 46 | 38| - | - |P50/(SSI01)/(INTP3) P50/(SSI101)/(INTP3)

57 |47 39| - | - |P51/(SO01)/INTP11 P51/(SO01)/INTP11

58 48 40| - | - |P52/(SCK01)/(STOPST) P52/(SCK01)/(STOPST)

59 (49|41 | - | - |P53/(SI01)/INTP10 P53/(S101)/INTP10

60 | 50 | 42 | 30 | 19 |P14/T106/TO06/TRDIOCO/SCKO01/SCLO1/LRXDO P14/T106/TO06/TRDIOC0/SCK01/SCL01/LRXD0O

61 | 51|43 ]| 31|20 |P13/TI04/TO04/TRDIOAO/TRDCLKO0/SI01/SDA01/LTXD0 P13/T104/TO04/TRDIOAO/TRDCLKO0/SI01/SDA01/LTXD0

62 | 52 | 44 | 32 | 21 |P12/TI11/TO11/(TRDIODO0)/SO10/TXD1/INTP5/SNZOUT3 P12/T111/TO11/(TRDIODO0)/SO10/TXD1/INTP5/SNZOUT3

63 | 53 | 45| 33 | 22 |P11/TI113/TO13/TRJO0/SI10/SDA10/RXD1/CRXD0O/LRXD1 P11/T113/TO13/TRJO0/SI10/SDA10/RXD1/CRXDO/LRXD1

64 | 54 | 46 | 34 | 23 |P10/T113/TO13/TRJO0/SCK10/SCL10/CXTDO/LTXD1 P10/T113/TO13/TRJO0/SCK10/SCL10/CXTDO/LTXD1

65|55| - | - | - |P54/(TI11)/(TO11)/SSI10 P54/(TI111)/(TO11)/SSI10

66 56| - | - | - |P55/(TI13)/(TO13) P55/(T113)/(TO13)

67 |57 | - | - | - |P56/(TI15)/(TO15)/(SNZOUT1) P56/(T115)/(TO15)/(SNZOUT1)

68 58| - | - | - |P57/(TIN7)/(TO17)/(SNZOUTO0) P57/(TI17)/(TO17)/(SNZOUTO0)

69| - | - | - | - |P107/(LRXD1) P107/(LRXD1)

70 - | - | - | - |P106/(LTXD1) P106/(LTXD1)

71| - | - | - | - |P105/ANI23 P105/ANI23

72| - | - | - | - |P104/ANI22 P104/ANI22

73 | 59 | 47 | 35 | 24 |P33/AVrerr/ANIG P33/AVrerr/ANIO

74 | 60 | 48 | 36 | 25 |P34/AVrern/ANI7 P34/AVrerm/ANI1

75| 61|49 | 37 | 26 |P80/ANIO/ANOO P80/ANI2/ANOO

76 | 62 | 50 | 38 | 27 |P81/ANI1 P81/ANI3/IVCMP00

77 | 63 | 51 | 39 | 28 |P82/ANI2/IVCMP00 P82/ANI4/IVCMPO01

78 | 64 | 52 | 40 | 29 |P83/ANI3/IVCMPO1 P83/ANI5/IVCMP02

79 | 65| 53 | 41 | 30 |P84/ANI4/IVCMP02 P84/ANI6/IVCMP03

80 | 66 | 54 | 42 | 31 |P85/ANI5/IVREF0/IVCMP03 P85/ANI7/IVREFO

81|67 |55|43| - |P86/ANI8 P86/ANI8

82|68 |56 |44 | - |P87/ANI9 P87/ANI9

83 69|57 |45| - |P90/ANI10 P90/ANI10

84 |70 |58 |46 | - |P91/ANI11 P91/ANI11

85|71|59 |47 | - |P92/ANI12 P92/ANI12

86 |72|60| - | - |P93/ANI13 P93/ANI13

87 |73|61] - | - |P94/ANI14 P94/ANI14

88 |74|62| - | - |P95/ANI15 P95/ANI15

89 |75|63| - | - |P96/ANI16 P96/ANI16

90 (76| - | - | - |P97/ANI7 P97/ANI17

91| - | - | - | - |P100/ANI18 P100/ANI18

92| - | -] -1 - |P101/ANI19 P101/ANI19

93| - | -] - | - |P102/ANI20 P102/ANI20

94| - | -] - | - |P103/ANI21 P103/ANI21

95|77 | - | - | - |P0O2/(TI06)/(TO06) P02/(T106)/(TO06)

9| - | -] - | - |P127/(TI03)/(TOO03) P127/(T103)/(TO03)

97 |78 | - | - | - |P126/(T101)/(TO01) P126/(T101)/(TO01)

98 (79| - | - | - |PO1/(TI04)/(TO04) P01/(T104)/(TO04)

99 | 80 | 64 | 48 | 32 |P125/ANI24/TI03/TO03/TRDIOB0/SSI01/(LRXD1)/INTP1/ P125/ANI24/T103/TO03/TRDIOBO0/SSI0O1/INTP1/SNZOUT1
SNZOUT1

&% : KRx EEDBI VT T EHRRICEIVELGBYET,

FLE R 2-3. KRx BEEDIRFEIY 1 2SR EL,

RO1AN5866JJ0110 Rev.1.10
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RL78/F23, F24

RL78/F13, F14 Hh\ 5 RL78/F23, F24 ~D#4TH 4

% 2-2. RL78/F23 i FH#8fE [LEEELG :

RL78/F13 (LIN)] (1/2)

Pin No

§ 8IR &R RL78/F23 RL78/F13 (LIN)

JHHHE

- |9 |9 |0 (2

- | 1] 1| 1] 1 |P120/ANI25/TI07/TO07/TRDIOD0/SO01/(SCK10)/INTP4 P120/ANI25/T107/TO07/TRDIOD0/SO01/(SCK10)/INTP4

- | 2] - | - | - |P47/INTP13 P47/INTP13

- |3 - | - |P46/(TI12)/(TO12) P46/(T112)/(TO12)

- | 4] - |- | - |P45/(TI10)/(TO10) P45/(T110)/(TO10)

- | 5] - | - | - |P44/TI07)/(TOO07) P44/(T107)/(TO07)

-1 6|2 P43/(LRXDO) P43/(LRXDO)

- | 7] 3| - | - |P42/(LTXDO) P42/(LTXDO0)

- | 84| 2| 2 |P41/TI10/TO10/TRJIO0/TRDORES/(SI10)/(RXD1)/SNZOUT2 P41/T110/TO10/TRJIO0/SNZOUT2

-1 9|5 | 3| 3 |P40/TOOLO P40/TOOLO

- 10| 6 | 4 | 4 |RESET RESET

- |11 7 | 5| - |P124/XT2/EXCLKS P124/XT2/EXCLKS

- |12 8 | 6 | - |P123/XT1 P123/XT1

- 13| 9| 7 | 5 |P137/INTPO P137/INTPO

- {1410 | 8 | 6 |P122/X2/EXCLK P122/X2/EXCLK

- [15]11 | 9| 7 |P121/X1 P121/X1

- 16|12 (10| 8 |REGC REGC

= |17 13|11 9 |Vss Vss

- |18]14| - | - |EVsso EVsso

- 119]15]12] 10 |Voo Voo

- 120]|16| - - |EVooo EVooo

- 121117 | 13| 11 |P60/(TO01)/(SCK00)/(SCL0O0) P60/(SCK00)/(SCL00)

- | 22]18 | 14 | 12 |P61/(TO02)/(S100)/(SDA00)/(RXD0) P61/(S100)/(SDA00)/(RXD0)

- | 23]19 | 15| 13 |P62/(TO03)/(SO00)/(TXDO)/SCLAO P62/(SO00)/(TXD0)/SCLAO

- | 2412016 | 14 |P63/(TO07)/(SSI00)/SDAAO P63/(SSI00)/SDAAO

- 25| - | - | - |P64/(SNZOUT3) P64/(SNZOUT3)

- |26 - | - | - |P65/(SNZOUT2) P65/(SNZOUT2)

- |27] - | - | - |P66/(TI00)/(TOO00) P66/(T100)/(TO00)

- 28| - | - | - |P67/(TI02)/(TO02) P67/(T102)/(TO02)

- 29|21 |17 | - |P00/(TI05)/(TOO5)/INTP9 POO0/(TI05)/(TOO05)/INTP9

- |30]|22|18| - |P140/TRD1RES/PCLBUZ0 P140/PCLBUZ0

- |31]23[19]| - |P130/RESOUT P130/RESOUT

- 32|24 - | - |P77/(SSI10)/INTP12 P77/(SSI10)/INTP12

- |33]|25| - | - |P76/(SCK10)/INTP12 P76/(SCK10)/INTP12

- 3426 | - | - |P75/(SI10)/(RXD1) P75/(S110)/(RXD1)

- |35]27| - | - |P74/ANI30/(SO10)/(TXD1) P74/ANI30/(SO10)/(TXD1)

- | 36|28 |20| - |P73/ANI29/SSI11/SNZOUT7 P73/ANI29/SS111/SNZOUT7

- |37]29|21]| - |P72/ANI28/SO11/SNZOUT6 P72/ANI28/SO11/SNZOUT6

- | 38]30|22| - |P71/ANI27/SCK11/SCL11/INTP6/SNZOUT5 P71/ANI27/SCK11/SCL11/INTP6/SNZOUT5

- | 39]31|23]| - |P70/ANI26/S111/SDA11/INTP8/SNZOUT4 P70/ANI26/S111/SDA11/INTP8/SNZOUT4

- |40]32|24| - |P32/(SO11)/INTP7 P32/INTP7

- | 41]33|25]| 15 |P30/TI01/TO01/TRDIOD1/SSI00/INTP2/SNZOUT2 P30/T101/TO01/TRDIOD1/SSI00/INTP2/SNZOUT2

- | 42]34 |26 |16 |P17/TI00/TO00/TRDIOB1/SCK00/SCLO0/INTP3 P17/T100/TO00/TRDIOB1/SCK00/SCLOO/INTP3

- | 43|35 |27 |17 |P16/TI02/TO02/TRDIOC1/SI00/SDA00/RXDO/TOOLRXD P16/T102/TO02/TRDIOC1/S100/SDA00/RXD0/TOOLRXD

- | 44|36 | 28 | 18 |P15/TI05/TO05/TRDIOA1/(TRDIOAO)/(TRDCLKO0)/SO00/TXD0/ |P15/T105/TO05/TRDIOA1/(TRDIOAOQ)/(TRDCLKO0)/SO00/TXD0/
RTC1HZ/TOOLTXD RTC1HZ/TOOLTXD

- 45|37 29| - |P31/(INTP2)/STOPST P31/(INTP2)/STOPST

- |46 38| - | - |P50/(SSI01)/(INTP3) P50/(SSI01)/(INTP3)

- 47139 - | - |P51/(SO01)/INTP11 P51/(SO01)/INTP11

- 48|40 - | - |P52/(SCKO01)/(STOPST) P52/(SCK01)/(STOPST)

- 4941 - | - |P53/(SI01)/INTP10 P53/(S101)/INTP10

- | 50|42 30|19 |P14/TI06/TO06/TRDIOC0O/SCK01/SCLO1/LRXDO P14/T106/TO06/TRDIOC0/SCK01/SCL01/LRXD0O

- | 51]43| 31|20 |P13/TI04/TO04/TRDIOAO0/TRDCLKO0/SI01/SDAQ1/LTXD0O P13/T104/TO04/TRDIOAO/TRDCLKO0/SI01/SDA01/LTXD0

- | 52|44 | 32|21 |P12/TI11/TO11/(TRDIOD0)/SO10/TXD1/INTP5/SNZOUT3 P12/T111/TO11/(TRDIODO0)/SO10/TXD1/INTP5/SNZOUT3

- | 53|45 33|22 |P11/TI13/TO13/TRJO0/SI10/SDA10/RXD1 P11/T113/TO13/TRJO0/SI10/SDA10/RXD1

- | 54 )46 | 34| 23 |P10/TI13/TO13/TRJO0/SCK10/SCL10 P10/T113/TO13/TRJO0/SCK10/SCL10

- |55 - | - | - |P54/(TI11)/(TO11)/SSI10 P54/(TI111)/(TO11)/SSI10

RO1AN5866JJ0110 Rev.1.10
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RL78/F23, F24

RL78/F13, F1

4 h 5 RL78/F23, F24 ~D#ATHA K

% 2-2. RL78/F23 i FH#gk [HLB:HS : RL78/F13 (LIN)] (2/2)

Pin No
§ 8IR &R RL78/F23 RL78/F13 (LIN)
- BEHE
g |9 |O|[O |2
- |56| - | - | - |P55/(TI13)/(TO13) P55/(T113)/(TO13)
- |57] - | - | - |P56/(SNZOUT1) P56/(SNZOUT1)
- | 58] - | - | - |P57/(SNZOUTO) P57/(SNZOUTO0)
59 | 47 | 35 | 24 |P33/AVrerr/ANIB P33/AVrerr/ANIO
- | 60|48 | 36 | 25 |P34/AVrern/ANI7 P34/AVrern/ANI1
- | 61]49 | 37|26 |P80/ANIO P80/ANI2
- |62 )50 | 38|27 |P81/ANI1 P81/ANI3
- | 63|51 39|28 |P82/ANI2 P82/ANI4
- | 64 |52]|40| 29 |P83/ANI3 P83/ANI5
- | 65|53 | 41|30 |P84/ANI4 P84/ANI6
- | 66|54 |42 | 31 |P85/ANI5 P85/ANI7
- | 67|55|43| - |P86/ANI8 P86/ANI8
- | 68|56 |44 | - |P87/ANI9 P87/ANI9
- | 69|57 |45| - |P90/ANI10 P90/ANI10
- | 7058 |46 | - |P91/ANI11 P91/ANI11
- | 71|59 |47 | - |P92/ANI12 P92/ANI12
- |72]160| - | - |P93/ANI13 P93/ANI13
- | 73|61 - | - |P94/ANI14 P94/ANI14
- 74162 - | - |P95/ANI15 P95/ANI15
- | 75|63 | - | - |P96/ANI16 P96/ANI16
- 76| - | - | - |P97/ANI17 P97/ANI17
- |77 - | - | - |P02/(TI06)/(TO06) P02/(T106)/(TO06)
- 78] - | - | - |P126/(TI01)/(TO01) P126/(T101)/(TO01)
- 79| - | - | - |PO1/(TI04)/(TO04) P01/(T104)/(TO04)
- | 80|64 |48 | 32 |P125/ANI24/T103/TO03/TRDIOB0/SSI01/INTP1/SNZOUT1 P125/AN124/T103/TO03/TRDIOBO0/SSI01/INTP1/SNZOUT1

{B%E : KRX EEDBIYFFIXERIZEYELY FET, LT KR 2-3. KRx #4E

HFEIY 1 ESREZS 0,

% 2.3. KRx HEE DT Y {41+

. . KRx Assigned Pin (No difference between RL78/F23, F24 products and RL78/F13, F14 products)
Tll(r;;l::::lr:;‘ 100QFP 80QFP 64QFP 48QFP 32QFN
PIOR50=0 | PIOR50=1 | PIOR50=0 | PIOR50=1 | PIOR50=0 | PIOR50=1 | PIOR50=0 | PIOR50=1 | PIOR50=0 | PIOR50=1
KR7 P77 - P77 - P77 P96 - P92 - -
KR6 P76 - P76 - P76 P95 - P91 - -
KR5 P75 - P75 - P75 P94 - P90 - P85
KR4 P74 - P74 - P74 P93 - P87 - P84
KR3 P73 - P73 - P73 P92 P73 P86 - P83
KR2 P72 - P72 - P72 P91 P72 P85 - P82
KR1 P71 - P71 - P71 P90 P71 P84 - P81
KRO P70 - P70 - P70 P87 P70 P83 - P80

RO1AN5866JJ0110 Rev.1.10
2023.7.30
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RL78/F23, F24

RL78/F13, F14 Hh\ 5 RL78/F23, F24 ~D#4TH 4

RL78/F23, F24 THiiR L F=imFHREZ TRICTRLEY,

3% 2-4. RL78/F13, F14 h S H53E U -3 i 8E

Added Pin Function

Added Purpose

Setting to Use

P32/(SO11) Expanded pin allocation PIOR43 =0, PIOR92 = 1
P41/TRDORES Expanded the Timer RDe function - (TRDO for Timer RDe counter reset signal input)
P41/(S110)/(RXD1) Expanded pin allocation PIOR42 =0, PIOR91 =1
P60/(TO01) Expanded pin allocation PIOR11 =1, PIOR90 = 1
P61/(TO02) Expanded pin allocation PIOR12 =1, PIOR90 =1
P62/(TO03) Expanded pin allocation PIOR13 =1, PIOR90 =1
P63/(TO07) Expanded pin allocation PIOR17 =1, PIOR90 =1
P120/(LTXDO0) Expanded pin allocation PIOR45 =1, PIOR93 =1
P125/(LRXDO0) Expanded pin allocation PIOR45 =1, PIOR93 =1
P140/TRD1RES Expanded the Timer RDe function - (TRD1 for Timer RDe counter reset signal input)

Remarks: PIOR11, PIOR12, PIOR13, PIOR17: Bit of the PIOR1 register

PIOR42, PIOR43, PIOR45: Bit of the PIOR4 register

PIOR90, PIOR91, PIOR92, PIOR93: Bit of the PIOR9 register (This register has been added to the RL78/F23,
F24 products.)

RL78/F24, F23 TEE L =inFHREZ TRICRLFT,

%% 2-5.RL78/F13, F14 ™ T E L -5 FH#ge

Pin Function | Source Device (RL78/F14, F13) RL78/F24, F23 Purpose of Change
ANIO P33 P80 ANIO has dedicated-channel S&H circuit, and P33 is
assigned AVrerp (analog reference voltage (+) input).
AN P34 P81 ANI1 has dedicated-channel S&H circuit, and P34 is
assigned AVrerm (analog reference voltage (-) input).
ANI2 to ANI7 P80 to P85 P82 to P85, Changed ANIO and ANI1 pin assignment
P33, and P34
IVCMPOO P81 P82 P81 assigned ANI1 function. (ANI1 has dedicated-channel
S&H circuit.)
IVCMPO1 to P82 to P84 P83 to P85 Changed IVCMPO0O pin assignment
IVCMPO3

BITROIEEE (R—T4 27 - R4V M) FADELVIVANL—25BEBESEIIEZE,

RO1AN5866JJ0110 Rev.1.10
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RL78/F23, F24 RL78/F13, F14 Hh\ 5 RL78/F23, F24 ~D#4TH 4

3. AEY-TwvS

31 ®RAAE) -H4 X

RL78/F24 M A E 1) - %4 X(&. Code Flash: 256KB, Data Flash: 16KB, RAM: 24KB T9 , #7=. RL78/F23
[&. Code Flash: 128KB, Data Flash: 8KB, RAM: 12KB T9 , Data Flash & & U RAM O&E £ (% RL78/F13,
F14 Dok L TLET,

<HR—=TF42TDODRL >

o AEY -HAX
RL78/F14—RL78/F24, RL78/F13—RL78/F23 ZNZNIZH T A E A4 IHhEMLTH Y. R—
T4 UITNES

- RNyF=9
RL78/F13, F14—RL78/F23,F24 [IZ8 LV T, 20/30 E>® SSOP 8 & U, 48 E> QFN /Ny — S &%k
AELTWERA, BITICBLTIE322ECQFN B LUV 48 EV QFP G A CHEHALCIEELY,

R0O1AN5866JJ0110 Rev.1.10 Page 12 of 43



RL78/F23, F24

RL78/F13, F14 Hh\ 5 RL78/F23, F24 ~D#4TH 4

32 AFEYRE

LIFIZ, RL78/F24 & RL78/F14, RL78/F23 & RL78/F13. TNZNDA EREBEDLEEZRLET,

FFFFFH 15t SFR
256-byte
FFFOOH @56-byte)
FFEFFH General Registers
FFEEOH (32-byte)
FFEDFH
RAM |~ TO7FFFH TTATTT
(24K bytes) ! -
FOFOOH ! Code Flash PN
FOEFFH " (Program area) % £
Mirror ! CIEH:] G: i
T s 1 04131H Area of 04000H to 04131H ]
! on the Boot Cluster 1 2=
a F5000H | 04000H (Boot swap)
© FAFFFH P P 03FFFH 7
= p— 1! Code Flash
E‘ F1000H 4 " " (Program area)
° FOFFFH Reserved h 00132H
£ FO800H ' 00131H
FO7FFH '
("] 2nd SFR 1
E FO000H (2K bytes) 1! Reserved
IR
N X
L ! " 000EGH
B " 1 000E5H Flash Programmer Security ID
~ N 000D6H (16-byte) 2
| Reserved N - S 9
1 000D5H 0OCD Security ID ke <
14 1 ,' 000C6H (16-byte) 3 g
:, 000C5H Reserved 58
40000H 11 000C4H Security Option Byte 5 ~
3FFFFH 1! 000C3H On-chip Debug Option Byte
Code Flash l" 000C2H Option Byte 2
(256K bytes) " p 000C1H Option Byte 1
08000H 1 000COH Option Byte 0
1
Boot Cluster 1 R 1 0008FH CALLT Table
(16K bytes) 1 (64-byte)
v 04000H h 00080H v
Boot Cluster 0 (2SEREH 0007FH Vector Table
16K byt 128-byt
00000H (R ) 00000H 00000H (128-byte)
FFFFFH 1stSFR
(256-byte)
FFFOOH
FFEFFH General Registers
FFEEOH (32-byte)
FFEDFH RAM
FAFOOH (20K bytes)
FAEFFH
Mirror
a (31.75K bytes)
8
<]
4
o F3000H
(+] F2FFFH Data Flash
= F1000H (8K bytes)
FOFFFH
Eﬁ Reserved
S FO800H
FO7FFH
£ 2nd SFR ~ = = - -
) FO000H (2K bytes) :' Code Flash 59
E f (Program area) l 2‘;
020CEH g3
3 ,' 020CDH|  (Same as 00000H to 000CDH 2%
L 1 02000H in Boot Cluster 0 area) _@ =
= 1 777 TotrFrH R S
E Reserved ) ! Code Flash
! (Program area)
- ,' 1 000CEH ®
(1’4 N 000CDH 0CD Security ID
40000H 1 l’ 000C4H (10-byte)
3FFFFH l’ f 000C3H On-chip Option Byte 2
! 000C2H Option Byte 2 £8
Code Flash I :' 000C1H Option Byte 1 8 2
(256K bytes) I, 000COH Option Byte 0 25
1 S ®
4000 1) 000BFH CALLT Table @
o —00— - —', (64-byte)
Boot Cluster 1 03FFFH \ 00080H
(8K bytes) 02000H h 0007FH Vector Table
Boot Cluster 0 01FFFH (128-byte)
00000H (8K bytes) 00000H 00000H v
Note. lllustrate products with maximum memory size.

B 3-1.RL78/F24 »*E') - v v 7 [LLEBLS :

RO1AN5866JJ0110 Rev.1.10
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RL78/F23, F24

RL78/F13, F14 Hh\ 5 RL78/F23, F24 ~D#4TH 4

FFFFFH 1st SFR
FFFOOH (256-byte)
FFEFFH General Registers
FFEEOH (32-byte)
FFEDFH
RAM I ToTFFFR TTATTT
FCFOOH SEREpEs) I Code Flash < P
FCEFFH : (Program area) % f‘i
. N 04118H g §
(39.75K bytes) 'l 04131H Area of 04000H to 04131H *g 9
on the Boot Cluster 1 m
a F3000H L ___ _os000 (Boot swap) Vv
© F2FFFH P 1 03FFFH 7
= (8K bytes) I ,' Code Flash
E’ F1000H " ! (Program area)
o FOFFFH Reserved 'R 00118H
E F0800H 1 " 00131H
[} FOTFFH 2nd SFR : 1
= (2K bytes) 1! Reserved
- FO000H Y
N 1
= N 000E6H
o0 :, 000E5H Flash Programmer
: Reserved N 000D6H Security ID (16-byte) % %
m 1! 000D5H 0OCD Security ID » "2
1 " 000C6H (16-byte) 5 8
h 000C5H Reserved -
20000H 11 000C4H Security Option Byte ,53 ~
1FFFFH 1 000C3H On-chip Debug Option Byte
Code Flash 1 000C2H Option Byte 2
(128K bytes) " ,' 000C1H Option Byte 1
0820(2-!_ | 000COH Option Byte 0
Boot Cluster 1 CIEREH : 000BFH CALLT Table
(16K bytes) 04200_H_ L _,l 00080H (64-byte)
Boot Cluster 0 Bl 0007FH Vector Table
00000H e D) 00000H 00000H (128-byte)
FFFFFH 1st SFR
FFFOOH (256-byte)
FFEFFH General Registers
FFEEOH (32-byte)
FFEDFH RAM
FDFOOH (8K bytes)
FDEFFH
Mirror
(47.75K bytes)
&
)
= F2000H
% F1FFFH Data Flash
E F1000H (4K bytes)
Eg FOFFFH Reserved
° F0800H
E FOTFFH 2nd SFR —_———— - EE ]
Q (2K bytes) ! WEIAA Code Flash S @
= FO00OH ,' (Program area) § ‘qi
020CEH o3
0 ! 020CDH| (Same as 00000H to 000CDH o
w | _ _ _ _02000H in Boot Cluster 0 area) 7
= 1 © 77 TotrFrA
E Reserved il 'I Code Flash
| ' 000CEH (Program area)
o 1 ! 000CDH 0CD Security ID
20000H 1 ’l 000C4H (10-byte)
1FFFFH 000C3H On-chip Option Byte < .
000C2H Option Byte 2 28
Code Flash 000C1H Option Byte 1 g 2
(128K bytes) 000COH Option Byte 0 3 é
ST500T 000BFH CALLT Table 8
Boot Cluster 1 03FFFH 00080H (64-byte)
(8K bytes) 02000H 0007FH
Boot Cluster 0 ' aiia Vector Table
00000H (8K bytes) 00000H 00000H (128-byte)

Note. lllustrate products with maximum memory size.
B 3-2.RL78/F23 AE ) - 7y 7 [LLBHE : RL78/F13]
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RL78/F23, F24 RL78/F13, F14 Hh\ 5 RL78/F23, F24 ~D#4TH 4

RL78/F23, F24 & RL78/F13,F14 DA EBEENDEEZUTIZRLET,

« Security Option Byte (000C4H) %30

» On-chip Debug Security ID area (000C6H — 000D5H) % 80 Ew k> 128 E v ~IZHiE5E
* Flash Programmer Security ID area (000D6H — 000E5H) Z3EBn

*Boot Cluster 0/11 MDA E % 8KB h 5 16KB [ZHi ik

LITFIZ. RL78/F23,F24 & RL78/F13, F14 DA T3> - 1\ FOEBERLET,

% 3-1.RL78/F23,F24 F+ 7> 3> - /N« FEE [HLER S - RL78/F13, F14]

Item RL78/F23, F24 RL78/F13, F14
User Option Byte 0 WDT control WDT control
User Option Byte 1 LVD, CLM control LVD, CLM control
User Option Byte 2 HOCO frequency setting, RESOUTB control HOCO frequency setting, RESOUTB control
On-chip Debug Option Byte | OCD, Hot plug-in, Flash programmer control OCD, Hot plug-in control
Security Option Byte Security ID (On-chip debug security ID, and | No features
flash programmer security ID) read protection

<H=—TF12ITDRAV >
« FEVERE
XU TABEERITITHEN. T3y RA b IDREBEBEMRKL TVET, AfEEICI—Y -
TATSLABRESNBEVKRIZLTIESLY,
RL78/F23, F24 Ti&i L = Security Option Byte (000C4H) =%, Aft#kIcEhE-T—FEHRELT
CEEL,
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RL78/F23, F24 RL78/F13, F14 Hh\ 5 RL78/F23, F24 ~D#4TH 4

RL78/F23, F24 & RL78/F13, F14 M A EY) - S5 —HREDEEZLUTICHBALET,

RL78/F23, F24 Tl RL78/F13, F14 & Rl#k(Z, 00000H-OFFFFH % #=I& 10000H-1FFFFH ®a—K-235 v
L2+ L) 7% FOOOOH-FFFFFH N2 5 —& 8 TUWLVEY (00000H-0FFFFH FE f=I% 10000H-1FFFFH @D &5
HNA—FK- 75y a-ITYFHIFT—3EHNE. Oy -E—F-arrO—/L-LTPRE (PMC)
THRELZEYT) . f=1ZL, SFR, #i5E SFR, RAM %8, T—4% - 75 v a - A £ B, FERAAFTHEEIC
FIS—ShBGWEO, ERICFEATESIS—EBEOYA AZRUREICEGYET  UTICERENIS—
EEHOLBEERLET,

RL78/F23, F24 RL78/F13, F14
RL78/F24 RL78/F14
FFFFFH 1st SFR FFFFFH 1st SFR
256-byt 256-byt
FFFOOH ¢ yte) FFFOOH 6 yte)
FFEFFH General Registers FFEFFH General Registers
FFEEOH (32-byte) FFEEOH (32-byte)
FFEDFH RAM
FFEDFH RAM
(24K bytes) FAF00OH (20K bytes)
FOFOOH vies FAEFFH
F9EFFH Mirror Mirror
(19.75K bytes) (31.75K bytes)
Mirror of 05000H to 09EFFH Mirror of 03000H to OAEFFH
or 15000H to 19EFFH or 13000H to 1AEFFH
F5000H
F4FFFH F3000H
Data Flash F2FFFH Data Flash
F1000H (16K bytes) F1000H (8K bytes)
FOFFFH Reserved FOFFFH Reserved
F0800H F0800H
FO7FFH 2nd SFR FO7FFH 2nd SFR
(2K bytes)
FOO000H (@K bytes) FO000H vies
RS RS S S
RL78/F23 RL78/F13
FFFFFH 1st SFR FFFFFH 1st SFR
256-byt 256-byt
FFFOOH @56-byte) FFFOOH @56-byte)
FFEFFH General Registers FFEFFH General Registers
FFEEOH (32-byte) FFEEOH (32-byte)
i
(12K bytes) vies
FCFOOH FDEFFH
FCEFFH Mirror Mirror
(39.75K bytes) (47.75K bytes)
Mirror of 03000H to 0CEFFH Mirror of 02000H to ODEFFH
or 13000H to 1CEFFH or 12000H to 1DEFFH
F3000H
(8K bytes) ata Flas
F1000H F1000H (4K bytes)
F
OFFFH Reserved FOFFFH Reserved
FO800H FO800H
FOTFFH 2nd SFR FOTFFH 2nd SFR
2K bytes, 2K bytes,
FOO00OH (@K bytes) FOO00OH (@K bytes)
S S S S

B 3-3.RL78/F23,F24 =5 —¢gi [LLEH & : RL78/F13, F14]

<HE—F42TORA 2 >

S —fEl

3 5 —#Ef (00000H-OFFFFH % 7=(¢ 10000H-1FFFFH 3 — K+ 75 v & 2 $#s % FOO00H- FFFFFH
DE[ANIF—) F BRITKVYERGYET, S5—HEZERT IHE. MBI HEEOI—F -
Ty aABEICS S—EETHERAT AT 4 - T—IJILERELTLIESV.E 3-3FSEBIZEL,
RAM BLUTF—4 « 75y a - AEY % RL78/F13, F14 WEM SO L TUOET, REMIZHEL,

1
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T —MEETHEATESAEMEIBLLTVEY, S5—HEATRT 458 . BEEI—F- T35y Pa-
AEYDBFET IV EALTLEE W, FE, a—F -3 via-AFEY M5 RAMBEEICT—4
ZAE—LTRAMBEZT7Z VAL TLEEL,

RL78/F23, F24 Tl&. AT % RAM DBIE7 FLRAZREEICHRET A ENTEET, RAMSAR LU X
AIZRAM DRABT7 FLR (Ev b15~Ewv +8) ZRELFET (#HfE =EFH. RAM H%h&iE : FEFOOH
—FFEFFH) . RABRELFLEAEY - T L RBEHELXFERT 52L& T, REHAD RAM BE~ADER L%
WEFAHEN—FFT B EATRETT,

c REAEY - THRRBHBREIZEY ., B RAMBHICEZAAETOIE) Y FOARET S

« RAM H— F#gelz &k VY. BIRENT- 128/256/512 /1314 FDEEHADEZAAEHLET S

LLTFIZ, RAMSAR LY R 4A (2L % RAM OEMEIFR & RAM H— FieEREMEZRLET,

% 3-2. RAMSAR L X 4 E&5E 4l

RAMSAR register N°t IAWCTL.GRAM[1:0] bits Valid RAM Area RAM Guard Space
01B (128 bytes) F9FOOH — FOF7FH
9FH 10B (256 bytes) FQFOO(';;KgEFFH FOFOOH — FOFFFH
11B (512 bytes) FOFOOH — FAOFFH
01B (128 bytes) FAFOOH — FAF7FH
AFH 10B (256 bytes) Aoy FAFOOH — FAFFFH
11B (512 bytes) FAFOOH — FBOFFH
01B (128 bytes) FCFOOH — FCF7FH

FCFOOH — FFEFFH
CFH 10B (256 bytes) (12KB) FCFOOH — FCFFFH
11B (512 bytes) FCFOOH — FDOFFH
01B (128 bytes) FDFOOH — FDF7FH

FDFOOH — FFEFFH
DFH 10B (256 bytes) (8KB) FDFOOH — FDFFFH
11B (512 bytes) FDFOOH — FEOFFH
01B (128 bytes) FEFOOH — FEF7FH

FEFOOH — FFEFFH
EFH 10B (256 bytes) (4KB) FEFOOH — FEFFFH
11B (512 bytes) FEFOOH — FFOFFH

Note. Be sure to set it within the memory range of the product to be used.

<K—F42TDRA V>

« RAMSAR L2 X%
RL78/F23,F24 TIE RAMSAR L X412k Y RAMBAIA7 LR EIEELET, #EAEIEX “EFH” (B
% RAM %818 : FEFOOH — FFEFFH, 4KB) 2R Y F3, »F1—H - YT bI 7ICEVTHLEL RAM
EEDRTEELTLESL,

s FEAEY -T7HEAEHEEE
RL78/F23,F24 TIEFIEAE - 7V £ RAREHEEDRHE R LM C RAM DK FAZER 58 L TL
7,

RO1AN5866JJ0110 Rev.1.10
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4. R— F#BEE

RL78/F23, F24 & RL78/F13, F14 M 1/0 R— b DR L TT, fzFZ L. R— MEEEZHIHTHL R4
E—REELTLET,

4.1

R— HHRELL B

LIFIZ, RL78/F23,F24 & RL78/F13,F14 M I/0 FR— FEAEL DR 2 DL ERLET,

% 4-1.RL78/F23,F24 1/0 R— FEEEL O R4 [HLER G : RL78/F13, F14]

Register Register Description RL78/F23, F24
PMx Port mode register (Input or output mode setting) Same as RL78/F13, F14
Px Port register (Input or output level) Same as RL78/F13, F14
PUx Pull-up resistor option register (Internal pull-up setting) Same as RL78/F13, F14
PIMx Port input mode register (C-MOS or TTL level) Same as RL78/F13, F14
POMx Port output mode register (C-MOS or N-ch open drain) Added POM32 bit from RL78/F13, F14
PMCx Port mode control register (Digital I/O or analog 1/0) Added PMCS3, 8, 9, 10 registers from RL78/F13, F14
ADPC A/D port configuration register (Digital I/O or analog 1/O) Deleted from RL78/F13, F14 (correspond with PMCx)
PITHLx Port input threshold control register (Schmitt 1, 3, or TTL level) | Added PITHL41, PITHL120 bits from RL78/F13, F14
PIORx Peripheral 1/O redirection register Added PIORO register from RL78/F13, F14
PSRSEL Port output slew rate register (Normal or slow) Same as RL78/F13, F14
PSNZCNTx | SNOOZE status output control register (Output pun setting) Same as RL78/F13, F14
PMS Port mode select register (Read from output pin level) Same as RL78/F13, F14

<K—F42TDRA V>

F7FHagdR— ER

HFEIZPMCx LYRATF7FATAAR— L 2RELET, 7HATAAESOBEE> 3 —+
EBRESINDIGEE. 7HOJANGEFEIZHE S Low BRIGEF#B/AT S5 EMNAEETT,
PIOR9 L X 43BN

PWMHEA, SUTIL - A28 71— AEENRBFICERTESELSICEVHELTVET, MR
2-1, & 22 %SHBLEEE0N,
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5. YAawvs
T5IZ RL78/F23, F24 &£ RL78/F13,F14 M~ O v/ Btk EZ R~ LET,
% 5-1. RL78/F23,F24 ¥ Oy / \IE% [HLERE & : RL78/F13, F14]

Clock Generator RL78/F23, F24 RL78/F13, F14
X1 clock 2MHz to 20MHz 1MHz to 20MHz
XT1 clock Same as RL78/F13, F14 32.768kHz
PLL circuit Max. output frequency: 80MHz Max. output frequency: 64MHz
High-speed OCO 2MHz to 80MHz 1MHz to 64MHz
Low-speed OCO Same as RL78/F13, F14 15kHz
Low-speed OCO for WDT Same as RL78/F13, F14 15kHz

51 PLLYAvwYH

RL78/F23, F24 @ PLL ¥ Ay~ E&IE 80MHz ETHAY O v o #HiiEL TULVET, CAN-FD @EISH4AE
(RL78/F24 M#) %> TimerRDe #{#AJ 5BA&. K SOMHzD PLL Ay  F-IEEHEOCO 2FHTE
x93, A TIXRL78/F23, F24 O PLLY B v o Dit#E =L ET,

% 5-2. RL78/F23,F24 PLL 7 A v 7 &5

X1 Clock X1 Clock Divider PLL Multiplier PLL Divider PLL
(FMAINDIV) (PLLMULA, PLLMUL) (PLLDIVO, FPLLDIV) Frequency

A 00B (x1/1) 11B (x20) 01B (x1/1) 80MHz
V4

00B (x1/1) 11B (x20) 00B (x1/2) 40MHz

00B (x1/1) 10B (x10) 01B (x1/1) 80MHz

00B (x1/1) 01B (x16) 00B (x1/2) 64MHz

- 00B (x1/1) 00B (x12) 00B (x1/2) 48MHz
V4

00B (x1/1) 10B (x10) 00B (x1/2) 40MHz

00B (x1/1) 01B (x16) 10B (x1/4) 32MHz

00B (x1/1) 00B (x12) 10B (x1/4) 24MHz

10B (x1/2) 10B (x10) 01B (x1/1) 80MHz

10B (x1/2) 01B (x16) 00B (x1/2) 64MHz

10B (x1/2) 00B (x12) 00B (x1/2) 48MHz
16MHz

10B (x1/2) 10B (x10) 00B (x1/2) 40MHz

10B (x1/2) 01B (x16) 10B (x1/4) 32MHz

10B (x1/2) 00B (x12) 10B (x1/4) 24MHz

11B (x1/4) 01B (x16) 01B (x1/1) 80MHz
20MHz

11B (x1/4) 01B (x16) 00B (x1/2) 40MHz

Caution: Bit values other than above are prohibited.

Remarks: FMAINDIV, FPLLDIV: Bits of the CKSEL register
PLLMULA, PLLMUL, PLLDIVO: Bits of the PLLCTL register

<R—F42TDRA +>

s PLLEIRFEALDIER
PLLEIKRZHERT 1548, T LERTRIVOVIMLBIRLTLESLY,
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52 BEAVFvTFIL—2BRBER
BEAVFY T AL L—EBERMIEIA—F - AT 3> - /N1 F (000C2H) . LUV HOCODIV LR

ZTERRLEY .

RL78/F23, F24 TIX. RREBMERRBIGRICHEVERLF Vv F v T -2 L—2 FK#E LT 80MHz 2R
TEFT, UTICRL78/F23,F24 &£ RL78/F13, FI4 DERA VF v T - AL L—2DHBERLET,

% 5-3.RL78/F23, F24 BEA >V Fv T - AL L—4 [HEES : RL78/F13, F14]

RL78/F23, F24 RL78/F13, F14
High-speed on-chip oscillator frequency (fiu) High-speed on-chip oscillator frequency (fin)
FRQSEL4=0 FRQSEL4 =1 FRQSEL4 =0 FRQSEL4 =1
FRQSEL3 | FRQSEL3 | FRQSEL3 | FRQSEL3 | FRQSEL3 | FRQSEL3 | FRQSEL3 | FRQSEL3
=0 =1 =0 =1 =0 =1 =0 =1

0 0 0 32 MHz 40 MHz 64 MHz 80 MHz 24 MHz 32 MHz 48 MHz 64 MHz
0 0 1 16 MHz 20 MHz 32 MHz 40 MHz 12 MHz 16 MHz 24 MHz 32 MHz
0 1 0 8 MHz 10 MHz 16 MHz 20 MHz 6 MHz 8 MHz 12 MHz 16 MHz
0 1 1 4 MHz 5 MHz 8 MHz 10 MHz 3 MHz 4 MHz 6 MHz 8 MHz
1 0 0 2 MHz prohibited 4 MHz 5 MHz prohibited 2 MHz prohibited 4 MHz
1 0 1 prohibited | prohibited | prohibited | prohibited | prohibited 1 MHz prohibited 2 MHz
Settings other than the
above are prohibited.

Remarks: HOCODIV[2:0]: Bits of the HOCODIV register

FRQSEL4, 3: Bits of the User Option Byte (000C2H/040C2H)

<K=TFT42ITDRAY F>
BEFFvT - AV LS EAEE (fn) BRROKE
BEAVFY T A LS EARRIEI—Y -4 T 32 -/34 | (000C2H/040C2H) ® FRQSEL[4:0]
Ew k& HOCODIV LYURZIZEYBRLES, FRALEVARKICEHDETA—Y - FTFa -

/N4 (000C2H/040C2H) ZH/FEL TL &L,
FRQSEL3=0 B PLL Y A v 5 DHRE

FRQSEL3=0 (64/32/16/8/4/2 MHz :#i{R) ‘REF. ™D CPU/REAN—FD 7 -/ 0vY (fok) I

PLLY O v &:EIRT 556, foxk DEKEZ 40 MHZ [TERLAGNTEZSLY,

RO1AN5866JJ0110 Rev.1.10
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6. 24 THEE

RL78/F23,F24 M % A T H#EEIX. AXBERIRBEMERL TWET, Ff=. 217 RDe [XREFEDHEAEIZAN
Z PWM HAHlfEtEEEZ 3R L TLVET . LUTFIC, RL78/F23, F24 & RL78/F13, F14 M2 A4 THEEDLLE %
RLET,

% 6-1. RL78/F24 2 1 <t [LLBH & : RL78/F14]

Timer Function RL78/F24 RL78/F14
Timer Array Unit (TAU) 16-bit x 16ch 16-bit x 16ch
Operating frequency: 40MHz Operating frequency: 32MHz
Timer RD 16-bit x 2ch (Timer RDe) 16-bit x 2ch
Operating frequency: 80MHz Operating frequency: 64MHz
with PWMOPA, Dithering/Gate control
Timer RJ 16-bit x 1ch 16-bit x 1ch
Operating frequency: 40MHz Operating frequency: 32MHz
Real-time Clock 1ch 1ch

# 6-2. RL78/F23 4 1 < #gt [LLEH SR : RL78/F13]

Timer Function RL78/F23 RL78/F13
Timer Array Unit (TAU) 16-bit x 12ch 16-bit x 12ch
Operating frequency: 40MHz Operating frequency: 32MHz
Timer RD 16-bit x 2ch (Timer RDe) 16-bit x 2ch
Operating frequency: 80MHz Operating frequency: 64MHz
with PWMOPA, Dithering/Gate control
Timer RJ 16-bit x 1ch 16-bit x 1ch
Operating frequency: 40MHz Operating frequency: 32MHz
Real-time Clock 1ch 1ch
RO1AN5866JJ0110 Rev.1.10 Page 21 of 43
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% 6-3. RL78/F23, F24 D 2 {4 ¥ RDe BHE

Timer RDe Features

RL78/F23, F24 Timer RDe

Input capture function

Same as RL78/F13, F14

Output compare function

Same as RL78/F13, F14

PWM function | Reset synchronous PWM mode

Same as RL78/F13, F14

Complementary PWM mode

Same as RL78/F13, F14

PWM3 mode

Same as RL78/F13, F14

Extended PWM mode

Dithering function, Gate function, Reset start function

Extended complementary PWM mode

Asymmetric PWM pulse control, Interrupt and A/D trigger signal

decimation function

PWM output forced cutoff function

PWMOPA

A/D trigger

The following A/D trigger signals have been added from RL78/F13, F14.
*INTTRDO_IFA, INTTRD1_IFA, INTTRD1_IFB, INTTDR1_UDF,

INTTRD_ADTRG

<K=F1oTDRA2 >
« BAIDF ¥ RILE

F v 2 ILEIE. RL78/F13—RL78F23, RL78F14—RL78/F24 ZNZENIZHEWLTRILTY ., xKREMERE

BEHRRICHED, FEAIDAI VLR EAPI OV IRODBREET >TSS,

« 447 RDe ViiRHSEE

RL78/F23, F24 M 4% 4 ¥ RDe I&. RL78/F13, F14 M5 4 ¥ RD A o HEREILER L TULVET . MERD Lk
FZDEFIC, HEREHE PWM E— F (EAFXMHO PWM FIfH) . SR PWM E—F (T14H) 2T
WRE. U — bHEE. Uty b - RZ— AR . XU PWM HERTHEEE (PWMOPA) D#RE % 1k
BRLTWEY, Ffz. RRBERARBENEKEISIET, 3/ XDSRERREALLTVET,

RO1AN5866JJ0110 Rev.1.10
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7. JUFZI A4

7 T —ARSHE

RL78/F24 [&£.CAN-FD [ZxfI& L 7= RS-CANFD lite Z#& L TLVEJ LU TFIZ RL78/F23,F24 & RL78/F13,

FIleD )7 - 425272

I —ABEDLEZERLET.

% 7-1.RL78/F24 V) 7 )V IIF [HES & : RL78/F14]

Serial IIF RL78/F24 RL78/F14
Serial Array Unit (SAU) CSI/Simplified-12?C/UART: 4ch/4ch/2ch CSI/Simplified-12?C/UART: 4ch/4ch/2ch
Multimaster 1°C (IICA) 1ch 1ch
LIN/UART module (RLIN3) 2ch 2ch
CAN interface RS-CANFD lite: 1ch RS-CAN lite: 1ch

& 7-2. RL78/F23 <) ZJLIIF [HE&HE & : RL78/F13]

Serial IIF RL78/F23 RL78/F13
Serial Array Unit (SAU) CSI/Simplified-1?C/UART: 4ch/4ch/2ch CSI/Simplified-1?C/UART: 4ch/4ch/2ch
Multimaster 1°C (1ICA) 1ch 1ch
LIN/UART module (RLIN3) 1ch 1ch

CAN interface

< 7-3.RL78/F24 CAN f 2 7 1 —X [LLB# & : RL78/F14]

Item

RL78/F24

RL78/F14

Module name

RS-CANFD lite

RS-CAN lite

Protocol

1ISO11898-1(2015) compliant
Using CAN-FD frames is selectable by switching
interface modes.

1ISO11898-1 compliant

Communication speed

+ Classical CAN only mode
Maximum 1 Mbps

+ CAN-FD mode and CAN-FD only mode
Data bit rate: max.5 Mbps

+ Classical CAN only mode
Maximum 1 Mbps

Buffer

20 buffers in total

- Individual buffers: 4 buffers
(4 buffers for one channel

+ Shared buffers: 16 buffers

+ CAN RAM ECC included

20 buffers in total

- Individual buffers: 4 buffers
(4 buffers for one channel)

+ Shared buffers: 16 buffers

Interrupt source

8 sources
+ Global (3 sources)
Added: CAN global RXMB receive interrupt
+ Channel (3 sources/channel)
+ Wakeup detection
+ CAN RAM ECC detection

6 sources
+ Global (2 sources)

+ Channel (3 sources/channel)
+ Wakeup detection

CAN clock source

Selects the clock obtained by frequency-fck or
the X1 clock (fx).

Selects the clock obtained by frequency-fcix or
the X1 clock (fx).

Test function

Test function for user evaluation

+ Basic test mode

+ Listen-only mode

- Self-test mode 0 (external loopback)
- Self-test mode 1 (internal loopback)
+ Restricted operation mode

Test function for user evaluation

+ Listen-only mode
- Self-test mode 0 (external loopback)
- Self-test mode 1 (internal loopback)

<HR—TF42TDRL >

k>

e SUTPIIFDFvRILE
F o 2 JLEIE. RL78/F13—RL78F23. RL78F14—RL78/F24 ZNEFNIZBWLWTRILTT ., =KEEE

REBIRRIZHEL, &

BEEREDREZT2>TILEEL,

«+ CAN-FD E¥a—JL
CAN-FD E>a— /L&A 5156, T HHETH 090 % w2 = fok 2 fean) &L TL IS
(f5] : fMP=80MHz, fcLk=40MHz, fcan=40MHz) , LY R R IED 4 Y FOARXEZHEBLTWET, D v >

FOZUYBZATHRTALORZIZTIEALTLESLY,
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8. 71 nOsHEE

RL78/F23,F24 X7+ BV #aEE LT, AD I /N\—48 DA UN—3, aVNL—3%HFEHET, DA
AVUN—FIFERLDEZEEIHYFEEA, EETEK, AD IN—42BLVa R L—2HEEICEITS
RL78/F13,FI4 LD EERFZRLET LHHE.DAATUN—2 a0 /NL—F DEEEIXRL78/F24 £ &K A RL78/F14
DHIEHLTLET,

81 ADIaY/I\—4
LIFIZ. RL78/F23,F24 & RL78/F13,F14 M A/ID O U N\— A EEEDLERZRLET,

% 8-1. RL78/F23,F24 A/ID O >/\—4 [HEHM G : RL78/F13, F14]

A/D Converter Features RL78/F23, F24 RL78/F13, F14
Resolution 12 bits 10 bits
Analog input channels 31ch/25ch/24ch/19ch/10ch 31ch/25ch/20ch/18ch/10ch

High-speed channels: ANIO to ANI15
Normal-speed channels: ANI16 to ANI30

Expansion input channels « Internal reference voltage (Vecr) « Internal reference voltage (Vecr)

« Internal temperature sensor

Operating modes » Single scan mode » One-shot conversion mode
» Continuous scan mode » Sequential conversion mode

» Group scan mode (group A and B)

A/D trigger « Software trigger « Software trigger

» Hardware trigger » Hardware trigger (no-wait or wait mode)
Interrupt * INTAD (A/D conversion end) * INTAD (A/D conversion end)

* INTADGB (group B A/D conversion end)
Others Channel-dedicated S&H circuit (ANI1, ANI2)

Sampling state cycle setting for each channel

Self-diagnosis mode (ANin=Vref, Vref/2, 0) Self-diagnosis mode (ANin=Vref, 0)

Addition/Average operation mode

Disconnection detection assist function Self-diagnosis mode

<K—F42TDRA V>

s 7FATAAFYRIL
F v RILEIL. RL78/F13—RL78F23, RL78F14—>RL78/F24 TN ENIZEWLTRIL. F/-IHEL T
WET, £f=. ANILANR [EF v R ILEFA SGHBIRZBEH L TH Y. /N—FD 7 - b)) A TRERBFY
DT THEEETT, AD EMEEOCERBELZEHINSEEIL. ANIO~ANMS OF7FBT AN
FrpRLEFRACEIL,

- ADT—4LPR4
RL78/F23, F24 THEHTDHAD ELP1—ILDAD T—2 L TRAE (AD ZEERZEM) EFFrRIL
BITHELET, £, AD THERZRMEBIZLOSR20AED (Ev b 0~11 [21&#) F£IXEHE
&H (Ew kb 4~15(248) EEIRTDHIENTEET,

« ADIVIN—4SBEELTRS
RL78/F24 TH#E T2 AD EXa—IDLLSRAEY 4 Vv RF9AKXTT, LCREETIERTHE
T4V RY9ZYIYBEZTETLCLEEN, BB ANIO~ANI7T D AD T—E LS RAIEIS—LIR4AE
ELT. V4V RIBRERETTIECRATEES, VIV 7OREZMLESELIMESIE. ANIO
~ANI7T DF ¥ RIILZEEBELTHEACEZEL,
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8.2 av/L—4% (RL78/F24 Only)

LITFIZ, RL78/F24 & RL78/F14 M /NL— A EEEDLEEZRLET,

5% 8-2. RL78/F24 O > /\L—4 [HE&H & : RL78/F14]

Function

RL78/F24

RL78/F14

Port Control Register

PMC8

ADPC

IVCMPO0O

P82 / ANI2 / IVCMPO00

P81/ ANI3 / IVCMPO00

IVCMPO1

P83/ ANI3 / IVCMPO1

P82 / ANI4 / IVCMPO1

Comparator Input Port IVCMP02

P84 / ANI4 / IVCMPO02

P83/ ANI5 / IVCMPO02

IVCMPO3

IVREFO

P85/ ANI5 / IVCMPO3 / IVREFO

P84 / ANI6 / IVCMPO03

P85/ ANI7 / IVREFO

<HR—F42TDRL >
o AVINL—4 ANRF

RL78/F24 TIE P81 iwF(ca v/\L—F ANmFEEREL TLWEHA. =, P85 D IVREFO AH %
HERASNBHEE. IVCMPO3 AAFEKICERATEE A, IV L— 2 HEEZFERAT HEEE. FHF

BYHTITEERSCESLY,

RO1AN5866JJ0110 Rev.1.10
2023.7.30

RENESAS

Page 25 of 43




RL78/F23, F24

RL78/F13, F14 Hh\ 5 RL78/F23, F24 ~D#4TH 4

9. REMWHEE

T&IZ RL78/F23, F24 &£ RL78/F13, F14 MR £HAEICxI T DL ZRLEFT .

% 9-1. RL78/F23, F24 R e BB S : RL78/F13, F14]

Safety Features

RL78/F23, F24

RL78/F13, F14

Window watchdog timer

Same as RL78/F13, F14

with WWDT

lllegal instruction execution detection function

Same as RL78/F13, F14

with illegal instruction detection

Flash memory CRC operation function

Same as RL78/F13, F14

with Flash memory CRC

General-purpose CRC function

Same as RL78/F13, F14

with general-purpose CRC

RAM ECC (1-bit correction/ 2-bit detection)

Same as RL78/F13, F14

with RAM ECC

Invalid memory access detection function

Same as RL78/F13, F14, added RAM start
address setting register

with invalid memory access detection

Frequency detection function

Same as RL78/F13, F14

with frequency detection

Clock monitor function

Added self-diagnosis mode from
RL78/F13, F14

with clock monitor function

Stack pointer monitor function

Same as RL78/F13, F14

with stack pointer monitor

1/0 port output level detection function

Same as RL78/F13, F14

with output port monitoring function

A/D test function

Disconnection assist

(pre-charge/discharge > Target pin A/D
conversion)

Self-diagnosis (VREF, VREF/2, 0V)

Disconnection assist

(VREFL A/D conversion > Target pin A/D
conversion)

Self-diagnosis (VREFH, VREFL)

SFR, RAM guard function

Same as RL78/F13, F14, added RAM start
address setting register

with memory guard function

(1-bit correction / 2-bit detection)

Code Flash memory ECC function Yes (1-bit correction, bit error detection, | No
accumulation error detection)
CAN RAM ECC Yes (only RL78/F24 product) No

9.1 JOT% F#EE

LITFIZ. RL78/F23, F24 & RL78/F13,F14 M SFR H— F#%EEDHLEZ R L E T,
5% 9-2. RL78/F23, F24 SFR /i — Fifige [LLE&H & : RL78/F13, F14]

RL78/F23, F24

RL78/F13, F14

SFR Guard Function

Guarded SFRs

Guarded SFRs

Port function SFR guard
controlled by

PMxx, PUxx, PIMxx, POMxx, PMCxx,
PITHLxx, PIORx Note

PMxx, PUxx, PIMxx, POMxx, PMCxx,
PITHLxx, PIORx Note

IAWCTL.GPORT bit

ADPC

Interrupt function SFR guard
controlled by
IAWCTL.GINT bit

IFxx, MKxx, PRxx, EGPx, EGNx

IFxx, MKxx, PRxx, EGPx, EGNx

Clock control function SFR guard
controlled by

CMC, CSC, OSTS, CKC, PERx, OSMC, LVIM,
LVIS, CANCKSEL, LINCKSEL,

CMC, CSC, OSTS, CKC, PERx, OSMC, LVIM,
LVIS, CANCKSEL, LINCKSEL,

IAWCTL.GCSC bit

CKSEL, PLLCTL, MDIV, RTCCL, POCRES,
STPSTC

CKSEL, PLLCTL, MDIV, RTCCL, POCRES,
STPSTC

CLMTES, ADCKS

Note. Pxx (Port register) is not guarded.

<R—F42TDRA +>

« H—FX&RD SFR

LEDBY. A—FARELTHIBRENT=- SFR £BMEL ST SFRAHY FT,
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10. Z D fthisaE

10.1 ELC (RL78/F24 Only)
LIFIZ. RL78/F24 & RL78/F14 O ELC #ReD L& Z R LET,

% 10-1. RL78/F24 ELC #ft (A R> k) [HEBR G : RL78/F14]

Event Event Source Trigger Trigger Control Register | RL78/F24 | RL78/F14
INTPO INTPO (Pin edge detection) ELSELROO O O
INTP1 INTP1 (Pin edge detection) ELSELRO1 O O
INTP2 INTP2 (Pin edge detection) ELSELR02 O O
INTP3 INTP3 (Pin edge detection) ELSELRO3 O O
INTP4 INTP4 (Pin edge detection) ELSELR04 O O
INTP5 INTP5 (Pin edge detection) ELSELR05 O O
INTKR INTKR (Key return function interrupt) ELSELR06 O O
INTRTC INTRTC (RTC function interrupt) ELSELRO7 O O
INTTRDO INTTRDO_IFA (Timer RDO interrupt) ELSELR08 O O
INTTRDO INTTRDO_IFB (Timer RDO interrupt) ELSELR09 O O
INTTRD1 INTTRD1_IFA (Timer RD1 interrupt) ELSELR10 O O
INTTRD1 INTTRD1_IFB (Timer RD1 interrupt) ELSELR11 O O
INTTRD1 INTTRD1_UDF (Timer RD1 interrupt) ELSELR12 O O
INTTRJO INTTRJO (Timer RJO interrupt) ELSELR13 O O
INTTMOO INTTMOO (TAUO chO interrupt) ELSELR14 O O
INTTMO1 INTTMO1 (TAUO ch1 interrupt) ELSELR15 O O
INTTMO2 INTTMO2 (TAUO ch2 interrupt) ELSELR16 O O
INTTMO3 INTTMO3 (TAUO ch3 interrupt) ELSELR17 O O
INTTMO04 INTTMO4 (TAUO ch4 interrupt) ELSELR18 O O
INTCMPO INTCMPO (Comparator detection) ELSELR19 O O
INTTMO5 INTTMO5 (TAUO ch5 interrupt) ELSELR20 O O
INTTMO6 INTTMO6 (TAUO ch6 interrupt) ELSELR21 O O
INTTMO7 INTTMO7 (TAUO ch7 interrupt) ELSELR22 O O
INTTM10 INTTM10 (TAU1 chO interrupt) ELSELR23 O O
INTTM11 INTTM11 (TAU1 ch1 interrupt) ELSELR24 O O
INTTM12 INTTM12 (TAU1 ch2 interrupt) ELSELR25 O O

5% 10-2. RL78/F24 ELC #8E (V) > 5) [HEHE & : RL78/F14]

Link Destination Function Operation ELSELRN[3:0] RL78/F24 | RL78/F14
A/D Converter A/D conversion starts 0001B O O
TAUO channel.0 Delay counter. Input pulse interval measurement. 0010B O O
TAUO channel.1 Delay counter. Input pulse interval measurement. 0011B O O
Timer RJ Count source for Timer RJ 0100B O O
Timer RD 0 TRDIODO input capture. Pulse output cutoff 0101B O O
Timer RD 1 TRDIOD1 input capture. Pulse output cutoff 0110B O O
D/A Converter DAO real-time output 0111B O O
TAUO channel.2 Delay counter. Input pulse interval measurement. 1000B O O
TAUO channel.3 Delay counter. Input pulse interval measurement. 1001B O O
PWMOPA Pulse output cutoff 1010B O -

<HR—T42TDORA2 >
+ PWMOPA (Pulse Output Cutoff) ®i&n
1) 29 5e A BHEREIC PWMOPA (4 4 < RDe PWM ({H J1: B BrifeE) Z#BMLEFLT -,

R0O1AN5866JJ0110 Rev.1.10 Page 27 of 43



RL78/F23, F24 RL78/F13, F14 Hh\ 5 RL78/F23, F24 ~D#4TH 4

10.2 AAU (Application Accelerator Unit)
LLTIZ, RL78/F23, F24 TiBM L 7= AAU BEEICDLVTRLET,

%= 10-3. RL78/F23, F24 AAU #E

. Execution RL78/ RL78/
No. AAU Algorithm Mode Data Type i
Time Note! F23, F24 F13, F14
Sine operation Input, Output: 16-bit (integer) 1 clock O -
2 Cosine operation Input, Output: 16-bit (integer) 1 clock O -

Clarke and Park transformation L
3 (for FOC controls) "2 Input, Output: 16-bit (integer) 7 clocks O -

Inverse Park (I-Park) transformation

4 Input, Output: 16-bit (int 6 clock O -
(for FOC controls) nput, SUtpd it (integer) clocks
Inverse Clarke (I-Clarke) transformation ) L
5 (for FOC controls) "2 Input, Output: 16-bit (integer) 5 clocks O -
6 PI control for motor (for FOC controls) Input, Output: 16-bit (integer) 15 clocks O -

Clarke & Park transformation and Pl control for
7 Input, Output: 16-bit (int 22 clock O -
motor (for FOC controls) Note 2 nput, SUtpd it (integer) clocks

I-Park & I-Clarke transformation

8 Input, Output: 16-bit (integer 11 clocks O -
(for FOC controls) Note2 P P (integer)
9 P1 control for DC/DC control Input, Output: 16-bit (integer) 6 clocks / ch O -
Input: 32-bit (integer
10 | Multiply: 32-bit x 32-bit = 64-bit put: 32-bit (integer), 5 clocks o ;

Output: 64-bit (integer)

Notes 1. If STM=1 (Software trigger), the execution time is added by 1 cycle.
2. The AAU supports both algorithms, power invariant transformation and amplitude invariant transformation.

<HR—T42TDORA2 >
» Application Accelerator Unit (AAU)

AAU (X RL78/F23, F24 TEBMUI-FHEETT ., A EZFATSHILETREY FEEEY I Y
TOEERELETBHIENTEET,
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1. BIYAH

RL78/F23, F24 TIl. RL78/F13, F14 5 W DA DEIY AAZFEML TLET, FTHRIZ, RL78/F24 &
RL78/F14. RL78/F23 & RL78/F13 TN ENDEI Y AAHEDLLEZRLET,

% 11-1.RL78/F24 Bl Y) 5A#—% [LLEHE & : RL78/F14] (1/2)

Vector RL78/F24 RL78/F14
Address Interrupt Factor 100 80 64 48 32 100 80 64 48 32
QFP QFP QFP QFP QFN QFP QFP QFP QFP QFN
0000H RESET/POR/LVD/WDT/TRAP/IAW/CLM ©) O O O O ©) ©) ©) ©) O
0002H Reserved - - - - - - - - - -
0004H INTWDTI (Watchdog timer interval) O O O O O O O O O
0006H INTLVI (Voltage detection) O O O O O O ®) ®) ®) O
0008H INTPO (Pin edge detection) O O O O O O ®) ®) ®) O
000AH INTP1 (Pin edge detection) ©) O O O O ©) ®) ®) ®) O
000CH INTP2 (Pin edge detection) ©) O O O O ©) ®) ®) ®) O
000EH INTP3 (Pin edge detection) ©) O O O O ©) ®) ®) ®) O
0010H INTP4 (Pin edge detection) ©) O O O O ©) ®) ®) ®) O
INTSPM (Stack pointer overflow / underflow) ©) O O O O ©) ©) ®) ®) O
0012H INTP5 (Pin edge detection) O O O O O O O O O O
INTCMPO (Comparator detection) O O O O O O O O O O
0014H INTP13 (Pin edge detection) O O - - - O O - - -
INTCLM (PLL clock stop detection) O O O O O O ®) ®) ®) O
INTSTO/INTCSIOO0/INTIICO0
0016H (SAUO chO interrupt) © © © © © © © © © ©
INTSRO/INTCSIO1/INTIICO1
0018H (SAUO ch1 interrupt) © © © © © © © © © ©
001AH INTTRDO (Timer RDO interrupt) O O O O O O O O O O
001CH INTTRD1 (Timer RD1 interrupt) O O O O O O O O O O
001EH INTTRJO (Timer RJO interrupt) O O O O O O O O O O
0020H INTRAM (RAM ECC detection) O O O O O O O O O O
0022H INTLINOTRM (LINO transmission) O O O O O O O O O O
0024H INTLINORVC (LINO reception) ©) O O O O ©) ©) ©) ©) O
0026H INTLINOSTA/INTLINO (LINO interrupt) ©) O O O O ©) ©) ©) ©) O
0028H INTIICAO (Multimaster 12C interrupt) ©) O O O O ©) ©) ®) ®) O
002AH INTP8 (Pin edge detection) ©) O O O - ©) ®) ®) ®) -
INTRTC (RTC interrupt) ©) O O O O ©) ®) ®) ®) O
002CH INTTMOO (TAUO chO interrupt) O O O O O O O O O O
002EH INTTMO1 (TAUO ch1 interrupt) O O O O O O O O O O
0030H INTTMO2 (TAUO ch2 interrupt) O O O O O O O O O O
0032H INTTMO3 (TAUO ch3 interrupt) O O O O O O O O O O
0034H INTAD (A/D interrupt) ) 0 0 0 0 ) [} [} [} )
0036H INTP6 (Pin edge detection) O O O O - O ®) ®) ®) -
INTTM11H (TAU1 ch1 8-bit timer interrupt) ©) O O O O ©) ©) ®) ®) O
0038H INTP7 (Pin edge detection) ©) O O O - ©) ®) ®) ®) -
INTTM13H (TAU1 ch3 8-bit timer interrupt) ©) O O O O ©) ©) ®) ®) O
003AH INTP9 (Pin edge detection) ©) O O O - ©) ®) ®) ®) -
INTTMO1H (TAUO ch1 8-bit timer interrupt) ©) O O O O ©) ©) ®) ®) O
003CH INTP10 (Pin edge detection) O O O - - O O O - -
INTTMO3H (TAUO ch3 8-bit timer interrupt) O O O O O O O O O O
INTST1/INTCSI10/INTIIC10
003EH (SAU1 chO interrupt) © O O O O © © O O
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% 11-1.RL78/F24 Bl V) 5A#—% [LLEHE & : RL78/F14] (2/2)

Vector RL78/F24 RL78/F14
Address Interrupt Factor 100 80 64 48 32 100 80 64 48 32
QFP QFP QFP QFP QFN QFP QFP QFP QFP QFN
0040H INTSR1 (SAU1 UART reception interrupt) ©) O O O O ©) ©) ®) ®) O
INTCSI11/INTIIC11 (SAU1 ch1 interrupt) ©) O O O - ®) ®) ®) ®) -
0042H INTTMO4 (TAUO ch4 interrupt) ©) [®) [®) [®) [®) ®) ®) ®) ®) [®)
0044H INTTMOS5 (TAUO ch5 interrupt) O @) @) @) @) ©) O ©) O [®)
0046H INTTMO6 (TAUO ch6 interrupt) O [®) [®) [®) [®) O O O ®) [®)
0048H INTTMO7 (TAUO ch7 interrupt) O @) @) @) @) ©) O O O @)
004AH INTP11 (Pin edge detection) O O O - - O O O - -
INTLINOWUP (LINO wakeup interrupt) O O O O O O O ®) ®) O
INTKR (Key return function interrupt) O O O O O O ®) ®) ®) O
004CH INTRCANORVC
(CANO channel receive interrupt) - © © © © ] ] ] ] ]
004EH INTRCANOERR (CANO channel error interrupt) O O O O O O O O ®) O
0050H INTRCANOWUP (CANO wakeup interrupt) ©) O O O O ©) ©) ®) ®) O
INTRCANOCFR
0052H (CANO transmit/ receive FIFO receive interrupt) © © © © © © © © © ©
INTRCANOTRM
0054H (CANO channel transmit interrupt) © © © © © © © © © ©
INTRCANGRFR
0056H (CANO global receive FIFO interrupt) © © © © © © © © © ©
0058H INTRCANGERR (CANO global error interrupt) O O O O O O O O O O
005AH INTTM10 (TAU1 chO interrupt) O @) @) @) @) ©) ©) O O @)
005CH INTTM11 (TAU1 ch1 interrupt) O @) [®) [®) [®) O O ®) ®) @)
005EH INTTM12 (TAU1 ch2 interrupt) O [®) [®) [®) [®) O O ®) ®) O
0060H INTTM13 (TAU1 ch3 interrupt) O [®) [®) [®) [®) O O ®) ®) O
0062H Reserved - - - - - - - - - -
0064H INTP12 (Pin edge detection) ©) O O - - ®) ®) ®) - -
INTLINTWUP (LIN1 wakeup interrupt) O O O O O O O O O O
0066H INTLINTTRM (LIN1 transmission interrupt) O O O O O O O O O O
0068H INTLINTRVC (LIN1 reception interrupt) O O O O O O O O O O
006AH INTLINTSTA/INTLIN1 (LIN1 interrupt) O O @) @) @) O O O ®) O
006CH INTTM14 (TAU1 ch4 interrupt) O [®) [®) [®) [®) O O ®) ®) O
006EH INTTM15 (TAU1 ch5 interrupt) ©) O O O O ®) ®) ®) ®) O
0070H INTTM16 (TAU1 ché interrupt) ©) O O O O ®) ®) ®) ®) O
0072H INTTM17 (TAU1 ch7 interrupt) ©) O O O O ®) ®) ®) ®) O
0074H Reserved - - - - - - - - - -
0076H Reserved - - - - - - - - - -
0078H INTADGB (A/D (group-B) interrupt) ©) O O O O - -
007AH INTQRAM (RAM f_or RS-CANFD lite ECC 1-bit o o o o o ) ) ) ) }
/ 2-bit error detection)
007CH INTROM (Code Flash bit error detection) O O O [©) [©) - - - - -
007EH BRK (BRK instruction interrupt) O O O O O O O O O O

RO1AN5866JJ0110 Rev.1.10

2023.7.30

RENESAS

Page 30 of 43




RL78/F23, F24 RL78/F13, F14 Hh\ 5 RL78/F23, F24 ~D#4TH 4

% 11-2. RL78/F23 B|YAH—% [LLERSL G : RL78/F13] (1/2)

N RL78/F23 RL78/F13
P Interrupt Factor 80 64 48 32 80 64 48 32
QFP QFP QFP QFN QFP QFP QFP QFN
0000H RESET/POR/LVD/WDT/TRAP/IAW/CLM O ©) ©) O O ©) O ©)
0002H Reserved - - - - - - - -
0004H INTWDTI (Watchdog timer interval) O O O O O O O O
0006H INTLVI (Voltage detection) O O O O O ®) O ®)
0008H INTPO (Pin edge detection) O O O O O ®) O ®)
000AH INTP1 (Pin edge detection) O ©) ©) O O ®) O ®)
000CH INTP2 (Pin edge detection) O ©) ©) O O ®) O ®)
000EH INTP3 (Pin edge detection) O ©) ©) O O ®) O ®)
0010H INTP4 (Pin edge detection) O ©) ©) O O ®) O ®)
INTSPM (Stack pointer overflow / underflow) O ©) ®) O O ©) [®) ®)
0012H INTP5 (Pin edge detection) O ©) ©) O O ®) O ®)
INTCMPO (Comparator detection) - - - - - - - -
0014H INTP13 (Pin edge detection) O - - - O - - -
INTCLM (PLL clock stop detection) O ©) ©) O O ®) O ®)
INTSTO/INTCSIOO0/INTIICO0
0016H (SAUO chO interrupt) © © © © © © © ©
INTSRO/INTCSIO1/INTIICO1
0018H (SAUO ch1 interrupt) © © © © © © © ©
001AH INTTRDO (Timer RDO interrupt) O O O O O O O O
001CH INTTRD1 (Timer RD1 interrupt) O O O O O ®) O ®)
001EH INTTRJO (Timer RJO interrupt) O O O O O ®) O ®)
0020H INTRAM (RAM ECC detection) O ©) ©) O O ©) O ®)
0022H INTLINOTRM (LINO transmission) O ©) ©) O O ©) O ®)
0024H INTLINORVC (LINO reception) O ©) ©) O O ©) O ®)
0026H INTLINOSTA/INTLINO (LINO interrupt) O ©) ©) O O ©) O ®)
0028H INTIICAO (Multimaster 12C interrupt) O ©) ©) O O ©) O ®)
002AH INTP8 (Pin edge detection) O O O - O O O -
INTRTC (RTC interrupt) O O O O O O O O
002CH INTTMOO (TAUO chO interrupt) O O O O O O O O
002EH INTTMO1 (TAUO ch1 interrupt) O O O O O O O O
0030H INTTMO2 (TAUO ch2 interrupt) O O O O O O O ®)
0032H INTTMO3 (TAUO ch3 interrupt) O O O O O O O ®)
0034H INTAD (A/D interrupt) ) ) ) ) ) O @) O
0036H INTP6 (Pin edge detection) O ©) ©) - [®) ®) O -
INTTM11H (TAU1 ch1 8-bit timer interrupt) O ©) ©) O O ©) O ®)
0038H INTP7 (Pin edge detection) O ©) ©) - O ®) O -
INTTM13H (TAU1 ch3 8-bit timer interrupt) O ©) ©) O O ©) O ®)
003AH INTP9 (Pin edge detection) O O O - O O O -
INTTMO1H (TAUO ch1 8-bit timer interrupt) O O O O O O O O
003CH INTP10 (Pin edge detection) O O - - O O - -
INTTMO3H (TAUO ch3 8-bit timer interrupt) O O O O O O O O
INTST1/INTCSI10/INTIIC10
003EH (SAU1 chO interrupt) O O O O O O o ©
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% 11-2. RL78/F23 B|YAH—% [LLERSL G : RL78/F13] (2/2)

Vector RL78/F23 RL78/F13
Address Interrupt Factor 80 64 48 32 80 64 48 32
QFP QFP QFP QFN QFP QFP QFP QFN
0040H INTSR1 (SAU1 UART reception interrupt) O ©) ©) O O ®) O ®)
INTCSI11/INTIIC11 (SAU1 ch1 interrupt) O ©) ®) - O ®) O -
0042H INTTMO4 (TAUO ch4 interrupt) O ®) ®) [®) [®) ®) [®) ®)
0044H INTTMOS5 (TAUO ch5 interrupt) O ®) ®) O O ®) O ®)
0046H INTTMO6 (TAUO ché interrupt) O ®) ®) O O ®) O ®)
0048H INTTMO7 (TAUO ch? interrupt) O ®) ®) O O ®) O ®)
004AH INTP11 (Pin edge detection) O O - - O O - -
INTLINOWUP (LINO wakeup interrupt) O O O O O ®) O ®)
INTKR (Key return function interrupt) O O O O O ®) O ®)
004CH INTRCANORVC _ - - - - - - -
(CANO channel receive interrupt)
004EH INTRCANOERR (CANO channel error interrupt) - - - - - - - -
0050H INTRCANOWUP (CANO wakeup interrupt) - - - - - - - -
0052H INTRCANOCFR ) o ) : : } ) : } }
(CANO transmit/ receive FIFO receive interrupt)
INTRCANOTRM
0054H (CANO channel transmit interrupt) ) ) ) ) ) ) ) )
INTRCANGRFR
0056H (CANO global receive FIFO interrupt) B } } B B } j }
0058H INTRCANGERR (CANO global error interrupt) - - - - - - - -
005AH INTTM10 (TAU1 chO interrupt) O ®) ®) O O ®) O ®)
005CH INTTM11 (TAU1 ch1 interrupt) O ®) ®) O O ®) O ®)
005EH INTTM12 (TAU1 ch2 interrupt) O ®) ®) O O ®) O ®)
0060H INTTM13 (TAU1 ch3 interrupt) O O ®) O O ®) O ®)
0062H Reserved - - - - - - - -
0064H INTP12 (Pin edge detection) O ©) - - O ®) - -
INTLINTWUP (LIN1 wakeup interrupt) - - - - - - - -
0066H INTLINTTRM (LIN1 transmission interrupt) - - - -
0068H INTLINTRVC (LIN1 reception interrupt) - - - - - - -
006AH INTLINTSTA/INTLIN1 (LIN1 interrupt) - - - - - - - -
006CH INTTM14 (TAU1 ch4 interrupt) - - - - - - - -
006EH INTTM15 (TAU1 ch5 interrupt) - - - - - - - -
0070H INTTM16 (TAU1 ché interrupt) - - - - - - - -
0072H INTTM17 (TAU1 ch7 interrupt) - - - - - - - -
0074H Reserved - - - - - - - -
0076H Reserved - - - - - - - -
0078H INTADGB (A/D (group-B) interrupt) O ©) ©) O - - - -
007AH INTCRAM (RAM for RS-CANFD lite ECC 1-bit
/ 2-bit error detection) B B B B B } j }
007CH INTROM (Code Flash bit error detection) O ©) ©) O - - - -
007EH BRK (BRK instruction interrupt) O O O O O O O O

<K—F42TDRA V>

- ®Y

AFHHERE

RL78/F23, F24 Tl RL78/F13, F14 ML E| Y IAHBEBEZIEIR L TULVET ., AREEEEBEMIZHEL., F YA
HEEL A4S (IFxx, MKxx, PRxx) £ 1BMLTWET, BMLEEIYAAZFERATHEEIE. EYA
HRNGRAEFDENYAHDEBEL DR FHRELFEEL,
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12. R B2 2NA
LITFIZ. RL78/F23,F24 & RL78/F13, F14 MR A wiNA BeeDLEEHE R LE T,
% 12-1. RL78/F23, F24 R 4 >/ A #fs [HLES S : RL78/F13, F14]

Item RL78/F23, F24 RL78/F13, F14

HALT mode Yes Yes
STOP mode Yes Yes
SNOOZE mode

LIN/UART module (RLIN3) Yes Yes

A/D converter No Yes

Use interrupt to handle with software
(refer to the figure below)
DTC Yes Yes

RL78/F23, F24 TIl& SNOOZE £— F® A/D AV N\—F2 DEEIZRIG L TOWERADN, TRRDLSIZV D
Foz7I2&HHIET. AFEDEMENTAIEETT,

RL78/F23, F24 RL78/F13, F14
A/D converter SNOOZE mode A/D converter SNOOZE mode
using interrupt to handle with software. using event signal (hardware trigger wait mode).
Timer RDe Timer RD
. TRDGRCO register
f-% TRDGRCO register fSL {AID converter satart
(SNZOUT H pulse > et i
width time) T
SNZOUT/ + A/D conversion time) SNZOUT/
TRDIOCO o Port assigned to ! © TRDIOCO o Port assigned to !
TRDGRBO register ' _TRDIOCO_ , TRDGRBO register TRDIOCO ©

(A/D converterstart || = [ | TTTTTTTTT
wait time)

(Used for CPU wakeup)

Port assigned to
SNZOUT
Timer RDO compare match B
(Used as an interrupt to wakeup CPU)

Port assigned to
SNZOUT
Timer RDO compare match B
Event signal

TRDO register

(counter) N

TRDO register
(

TRDGRAO register A/D converter TRDGRAO register ECII)?“?;ZP A/S;rznw\gzer
(SNOOZE status CPU | Software (SNOOZE status q 5 .
X - - trigger select 0 trigger wait
output interval) trigger mode output interval) o
control circuit mode
Software trigger Event signal
A/D converter operation timing chart A/D converter operation timing chart
using interrupt to handle with software. using event signal (hardware trigger wait mode).
TRDO register value TRDO register value
TRDGRAO TRDGRAO
TRDGRCO TRDGRCO
TRDGRBO TRDGRBO
Time Time
Interrupt Interrupt Interrupt ADjtrigger | l |
CPU operation|_Stopped | Run] Stopped Run]| Stopped Run | Stopped ] CPU operation| topped |
Software trigger | Software trigger | Software trigger Event signal Event signal Event signal
A/D operation | Stopped | Run Stopped Run Stopped Run Stopped ] A/D operation | Snoozed | Run Snoozed Run Snoozed Run Snoozed ]
SNZOUT SNZOUT
@ @
® ®
@ @

(A): TRDGRAO = SNOOZE status output interval
(B): TRDGRBO = CPU interrupt delay time
(C): TRDGRCO = SNZOUT H pulse width time

(A): TRDGRAO = SNOOZE status output interval
(B): TRDGRBO = A/D converter start wait time
(C): TRDGRCO = A/D converter start wait time + A/D conversion time

B 12-1. RL78/F23, F24 SNOOZE £— F (A/D a>/\—4%4) [HE# S : RL78/F13, F14]

<H=—TF12ITDRAV >
+ AID 3 2/3—5® SNOOZE £— F

RL78/F23, F24 TH## Y % A/D 32 /\—% £ SNOOZE £— RIZHIE L TLWEH A, RL78/F13,F14 D
SNOOZE E— FERE#HDERAZ SN DHRIEX. LDV I bV 7HEHZSEIEZEL,
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13. 75w oa- A€V

RL78/F13, F14 TlZ75 v a - A*EDEEHZIZ, FSL (Z75va-wILT -S54T35Y)) . FDL,
EEL (T—% -275vy>a-54751)) #FRALELEMN. RL78/F23,F24 TlE, 2—% - JO4J S LT
YDA ARYDESTBMAEFERNLEETET BB HRKEBY. IS5V EETMAY I U7 (RFD:
Renesas Flash Drivers) Zi#tLV\=LFE T,

<K—F42TDRA V>

e DVoyda-AEY
TI5YDa-AERYEETBRIDY I b 7OHERLEXIGIE. I —FHEH < 72 LV, RFD (Renesas
Flash Drivers) &, Y—Xa—KFTR#ELET,

14. FAREBIE
LITFIZ, RL78/F23,F24 & RL78/F13, F14 ORARREBEOLEKZTRLET .

& 14-1. RL78/F23, F24 FAS IR [LL& M A : RL78/F13, F14]

Item RL78/F23, F24 RL78/F13, F14
CS+, e? studio / CS+, e? studio /
Integrated Development Environment / CC-RL CC-RL, CA78KOR
Compiler Embedded Workbench / Embedded Workbench /
IAR Compiler IAR Compiler
Emulator E2, E2 Lite IECUBE
E1, E2, E2 Lite
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15. ESRBRE

RL78/F23, F24 & RL78/F13, F14 OB IED LR ZRLET,
TLESRIEZS,

15.1 BREMNEE

FLAEHREEREOLI—Y—-XT=2

LIFIZ. RL78/F24 & RL78/F14, 8 KU RL78/F23 & RL78/F13 DERERDLLEZRLET,

% 15-1 RL78/F24 ERE TR [LLEH R : RL78/F14]

Mode RL78/F24 RL78/F14
Conditions Supply Current Specifications Conditions Supply Current Specifications
fek = 32 MHz,
. fo = 40 MHz, | Grade-3: (Tvp) 10.6 mA, (Max)20.0 mA | Pt =64 MHz, | L-grade: (TvP,) 6.4 mA, (Max) 14.0 mA
Operation fel = 80 MHz, | Grade-4: 10.6 mA 20.0mA |x=8MHz
Mode PLL z, rade-4: (Typ.) 10.6 mA, (MAx.) 20.0 m fox = 24 MHz
fux = 20 MHz Grade-5: (Typ.) 10.6 mA, (MAx.) 21.0 mA _ | K-grade: (TvP.) 5.0 mA, (MAx.) 12.0 mA
fe =48 MHZ, | v Jrade: (Tvp) 5.0 mA. (Max) 12.5 mA
fux = 8 MHz grade- TPy mA, (Max) 12
fek = 32 MHz,
fok = 40 MHz, | Grade-3: (TYp.) 3.2 mA, (MAX.) 12.0 mA I;;L;g:/ll\lﬂ'z_'z L-grade: (TvP) 1.1 mA, (Ax) 10.0 mA
HALT Mode | frL = 80 MHz, Grade-4: (Tyr.) 3.2 mA, (MAX.) 12.0 mA fox =24 MH
fmux = 20 MHz Grade-5: (Typ.) 3.2 mA, (MaAx.) 13.0 mA CLK - z K-grade: (Tvp.) 0.9 mA, (vax.) 8.0 mA
fe =48 MHZ, |y Jrade: (TvP) 0.9 mA. (MAX) 8.5 mA
fux = 8 MHz grace: TPy 1.9 mA, (MAx) ©.
L-grade:
Group D: (typ.) 0.5 YA, (vAXx.) 30.0 pA
Group E: (1vp.) 0.5 pA, (MAX.) 50.0 pA
Grade-3: (Typ.) 0.6 YA, (vAX.) 115.0 pA K-grade:
STOP Mode - Grade-4: (Typ.) 0.6 YA, (MvAX.) 270.0 pA - Group D: (typ.) 0.5 YA, (MAX.) 60.0 A
Grade-5: (Typ.) 0.6 YA, (vAXx.) 700.0 pA Group E: (1vr.) 0.5 pA, (Max.) 100.0 A
Y-grade:
Group D: (typ.) 0.5 YA, (vAX.) 150.0 pA
Group E: (1vr.) 0.5 A, (MAx.) 200.0 A

Remarks: Group D products: RL78/F14 products with 30, 32, 48, 64, or 80 pins and products with 96 KB or less code

flash memory.

Group E products: RL78/F14 products with 100 pins and products with 128 KB or more code flash memory.

# 15-2 RL78/F23 ERERMEM [LLEHE & : RL78/F13]

Mode RL78/F23 RL78/F13
Conditions Supply Current Specifications Conditions Supply Current Specifications
fek = 32 MHz,
Operation | o< =40MHz, | Grade-3: (1vp) 9.2 mA, (uax) 17.0 mA ]‘:;;Lz‘ giﬂ'\H";'Z' L-grade: (Tve. 6.4 mA, (uax) 14.0 mA
Mode frLL = 80 MHz, Grade-4: (Tyr.) 9.2 mA, (MAX.) 17.0 mA foux = 24 MHz
fux = 20 MHz Grade-5: (TYp.) 9.2 mA, (MAX.) 18.0 mA forL = 48 MH ’ K-grade: (Typ.) 5.0 mA, (MAx.) 12.0 mA
PLL Z, .
_ Y-grade: (TYP.) 5.0 mA, (MAX.) 12.5 mA
fux = 8 MHz
fek = 32 MHz,
fox = 40 MHz, | Grade-3: (Tvp) 3.1 mA, (ax) 11.0 mA ]‘:;LXL:‘ 86?\/:\»-/:;'2’ L-grade: (vP) 1.1 mA, (uax,) 10.0 mA
HALT Mode | frL = 80 MHz, Grade-4: (Typ.) 3.1 mA, (MAX.) 11.0 mA fox = 24 MH
fux = 20 MHz Grade-5: (Typ.) 3.1 mA, (MAX.) 12.0 mA CLK_ Z K-grade: (typ.) 0.9 mA, (MAx.) 8.0 mA
feL = 48 MHz, Y-grade: (Typ.) 0.9 mA, (MAX.) 8.5 mA
fux = 8 MHz ’ v ’ v
Grade-3: (TypP.) 0.5 pA, (vAX.) 51.0 A L-grade: (Tvp.) 0.5 pA, (MAX.) 30.0 pA
STOP Mode - Grade-4: (Typ.) 0.5 YA, (vax.) 110.0 pA - K-grade: (typ.) 0.5 YA, (MAX.) 60.0 A
Grade-5: (Typ.) 0.5 YA, (vAx.) 300.0 uA Y-grade: (typ.) 0.5 pA, (MAx.) 150.0 yA
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£ 15-3 RL78/F24, F23 BEERE [LLESIM : RL78/F14, F13]
Mode RL78/F24, F23 RL78/F14, F13
Conditions Supply Current Specifications Conditions Supply Current Specifications
Watchdog fwor = 15 kHz Grade-3, Grade-4, Grade-5: fwor = 15 kHz L-grade, K-grade, Y-grade:
timer (TYP.) 0.3 A (TYP.) 0.22 pA
During Grade-3, Grade-4, Grade-5: During L-grade, K-grade, Y-grade:
conversion (TYP.) 1.3 mA, (MAX.) 1.7 mA conversion (TYP.) 1.3 mA, (MAX.) 1.7 mA
Added current Grade-3, Grade-4, Grade-5: Added current | L-grade, K-grade, Y-grade:
AVRrer = Vbp (TYP.) 75.0 pA AVRrer = Vbp (TYP.) 75.0 pA
Added current Grade-3, Grade-4, Grade-5:
ADconverter | v = AVrere, | (Tvp)65.0 A ; ;

AVrerp = 5.0V

Added current
Sample-and-hold
circuit operation

Grade-3, Grade-4, Grade-5:
(TYP.) 0.8 mA, (MAX.) 1.2 mA

LVD operation -

Grade-3, Grade-4, Grade-5:
(TYP.) 0.08 pA

L-grade, K-grade, Y-grade:
(TYP.) 0.08 pA

D/A converter -

Grade-3, Grade-4, Grade-5:
(TYP.) 0.8 mA, (MAX.) 1.5 mA

L-grade, K-grade, Y-grade:
(TYP.) 0.8 mA, (MAX.) 1.5 mA

Comparator -

Grade-3, Grade-4, Grade-5:
(1YP.) 50.0 A

L-grade, K-grade, Y-grade:
(1YP.) 50.0 pA

BGO operation -

Grade-3, Grade-4, Grade-5:
(TYP.) 2.5 MmA, (MAX.) 12.2 mA

L-grade, K-grade, Y-grade:
(TYP.) 2.5 mA, (MVAX.) 12.2 mA

<R—F42TDRSA +>
- BRER

FRITHIHROBERERERICEDE TV AT LDEREFZEZIT>TLEEL,
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15.2 mFHEtE
LITFIZ, RL78/F23,F24 & RL78/F13, F14 i Fi5EDHEREZ R LET .

& 15-4 RL78/F23, F24 inF¥fE [LEEELS : RL78/F13, F14]

Mode

RL78/F23, F24

RL78/F13, F14

current: Low
(IoL1)

(MAX.) 55.0 mA / total of pins

Conditions Pin Current Specifications Conditions Pin Current Specifications
4.0V < EVop < 5.5V Grade-3: 4.0V < EVop < 5.5V L-grade:
(MAX.)-5.0 mA / pin (MAX.)-5.0 mA / pin
(MAX.)-50.0 mA / total of pins (MAX.)-50.0 mA / total of pins
Grade-4: K-grade:
Pin output (MAX.)-5.0 mA / pin ‘ (MAX.)-5.0 mA / pin ‘
current: High (MAX.)-42.0 mA / total of pins (MAX.)-42.0 mA / total of pins
(IOH1). Grade-5: Y-grade:
(MAX.)-5.0 mA / pin (MAX.)-5.0 mA / pin
(MAX.) -32.0 mA / total of pins (MAX.) -32.0 mA / total of pins
2.7V < EVop < 4.0V Grade-3, Grade-4, Grade-5: 2.7V < EVop < 4.0V L-grade, K-grade, Y-grade:
(MAX.)-3.0 mA / pin (MAX.)-3.0 mA / pin
(MAX.) -29.0 mA / total of pins (MAX.) -29.0 mA / total of pins
4.0V < EVop £ 5.5V Grade-3, Grade-4: 4.0V < EVop < 5.5V L-grade, K-grade:
(MAX.) 8.5 mA / pin (MAX.) 8.5 mA / pin
(MAX.) 65.0 mA / total of pins (MAX.) 65.0 mA / total of pins
Grade-5: Y-grade:
Pin output (MAX.) 8.5 mA / pin (MAX.) 8.5 mA / pin

(MAX.) 55.0 mA / total of pins

2.7V < EVob < 4.0V

Grade-3, Grade-4:

(MAX.)4.0 mA / pin

(MAX.) 50.0 mA / total of pins
Grade-5:

(MAX.)4.0 mA / pin

(MAX.) 45.0 mA / total of pins

2.7V < EVob < 4.0V

L-grade, K-grade:

(MAX.)4.0 mA / pin

(MAX.) 50.0 mA / total of pins
Y-grade:

(MAX.)4.0 mA / pin

(MAX.) 45.0 mA / total of pins

current: Low
(I0L2)

(MAX.) 0.4 mA / pin
(MAX.) 5.0 mA / total of pins

Pin output 2.7V < Vob £ 5.5V Grade-3, Grade-4, Grade-5: 2.7V < Vob £ 5.5V L-grade, K-grade, Y-grade:
current: High (MAX.)-0.1 mA / pin (MAX.)-0.1 mA / pin

(I0H2) (MAX.) -2.0 mA / total of pins (MAX.) -2.0 mA / total of pins
Pin output 2.7V < Vob £ 5.5V Grade-3, Grade-4, Grade-5: 2.7V < Vob £ 5.5V L-grade, K-grade, Y-grade:

(MAX.) 0.4 mA / pin
(MAX.) 5.0 mA / total of pins

<K—F42TDRA V>

« WFER
HRBOWF IOV IICKYIHmFHEREEDY T,

HMEIA——AXTZaT7ILESHELTLESL,
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16. {18%

16.1 ¥ EEL X4 (SFR : Special Function Register) &

LITFIZ, RL78/F23, F24 & RL78/F13, F14 D454 #%EEL > X 2 (SFR : Special Function Register) O Eb#k
ZFRLET, FLLAIHREROI—HY -T2 T7ILESRILEZEIL,

£ 16-2 HEX UK 16-3 DL EE DML References HIZR3 . RL78/F23, F24 21 —H—X3%=a 7))l
N—FOIT7HDEEZEEZSRLTLESWL, £, HRH—EIL TRL78/F23, F24 1kiEREL A2 —&
(RO1ANG253)] #ZBHBL TS, ChoDRIZIE, BME/ O Y I PESHBEMEOENNIRIATHEE
Ao TNOLDEMZDOVNTEH, —H—XTZa7I N—FOzT7HESBLTLESL,

% 16-1 RL78/F24, F23 [Z§ifBiN & 4 > 1= SFR [LLEH G : RL78/F13, F14]

Newly Added Features Added SFR

RAM start addresses setting function RAMSAR (FOO76H)
Changed bit specifications for GRAM[1:0] of the IAWCTL register.

Port function

Analog 1/O selection PMC3 (FOO063H),
PMC8, PMC9 (bits 0 to 5), PMC10 (FO068H, FO069H, FOO6AH)
Expanded peripheral function pin assignment PIOR9 (FOO1FH),

Added bits PITHL4.1, PITHL12.0, and POM3.2.

Clock generator

HOCO (supports 40/80 MHz) HOCODIV (bits 0 to 2) (FOOA8H)
PLL (supports 40/80 MHz) CKSEL (bits 5 to 7) (FO2C4H),
PLLCTL (bits 1,3, 5t0 7) (FO2C5H)
Flash memory control FLPMC, ..., FLWH (FOOCOH to FOOCFH),
FLSEC, ..., FLWE (FFFBOH to FFFC6H)
Timer RDe
Added modes (Extended PWM mode, Extended TRDCMPDO, ..., TRDDGCR1 (FFF60H to FFF6FH),
complementary PWM mode) TRDCMPBO, ..., TRDEMR1 (FO280H to FO029BH)
Added function (PWMOPA, TRDMBK) OPCTLO, ..., OPSR (FO248H to FO24CH),
TRDMBKCTL, TRDMBKCMP (FO24EH, FO24FH),

Added bits EPWM and CPSS of the TRDFCR register.
Added the UDS bit of the TRDSR1 register.
Added the PWMOPEN bit of the PER1 register.

12-bit A/D Converter ADDROM, ..., ADDR7M (FOBAOH to FOBAFH),
ADC window registers (FO6BOH to FO6BFH),
ADWINR (FFF30H),
ADCKS (FOOEOQH),
Added bit specification for GCSC bit of the IAWCTL register.
CAN interface (RS-CANFD lite) CONCFGL, ..., COFDCRCH (FO300H to FO413H),
CANO window registers (FO420H to FO67FH)
LIN/UART module (RLIN3)
Added function (Break/Sync field detection, LBSS0/1, LRSS0/1 (FOBECH, FOBEEH)
Dominant level detection in response space)
Application Accelerator Unit (AAU) AAU window registers (FO2BOH to FO2BFH),
AAUWINR (FFF32H),
Added the AAUEN bit of the PER2 register
Event Link Controller (ELC) ELSELROO to ELSELR25 (FO780H to FO799H)

Added PWMOPA (PWM output cutoff) as a link
destination function

Functional Safety

* Code flash memory ECC function * CFERRCTLR, ..., ERRADRH (FOOB8H to FOOBDH)

» CAN RAM ECC function * CFDECCTL, ..., CFDECEAD (FO7COH to FO7D1H)

* Clock monitor (test function) e CLMTES (FO2CCH)

Interrupt function IF3H, MK3H, PRO3H, PR13H (FFFD3H, FFFD6H, FFFDBH, FFFDFH)
Added interruption (Code flash ECC function, CAN Added bits of INTRCANGRVC to registers IF2L, MK2L, PRO2L, and PR12L.
RAM ECC function, 12-bit ADC function, RS- Changed the bit names of INTRCANOERR, INTRCANOWUP,

CANFD lite function) INTRCANOCFR, INTRCANOTRM, INTRCANGRFR, and INTRCANGERR

(registers IF2L, IF2H, MK2L, MK2H, PRO2L, PRO2H, PR12L, and PR12H).
Added bit specification for GINT bit of the IAWCTL register.

Security function Note. A contract is required for the details of security function.
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% 16-2 RL78/F24,F23 SFREH—% [HBH R : RL78/F13, F14]

RENESAS

Address RL78/F23, F24 SFR Difference from RL78/F13, F14 product References
FFFOOH — FFFOFH Port related registers (PO to P15) No difference 4.3
FFF10H - FFF13H SAUQ related registers No difference 15.2

(SDR00, SDRO01)
FFF18H — FFF1BH TAUO related registers No difference 6.2
(TDROO, TDRO01)
FFF1EH, FFF1FH - (Deleted the ADCR register.) -
FFF20H - FFF2FH Port related registers (PMO to PM15) No difference 4.3

FFF30H ADC related register (ADWINR) New, (Deleted the ADMO register.) 12.2

FFF31H - (Deleted the ADS register.) -

FFF32H AAU related register (AAUWINR) New, (Deleted the ADM1 register.) 27.2

FFF34H, FFF36H DAC related registers (DACS0, DAM) No difference 13.3
FFF37H Key return related register (KRM) No difference 22.3
FFF38H - FFF3BH External interrupt pin related registers No difference 21.3
(EGPO, EGNO, EGP1, EGN1)
FFF48H — FFF4BH SAU1 related registers No difference 15.2
(SDR10, SDR11)
FFF50H — FFF52H IICAO related registers No difference 16.2
(IICAO, IICSO, IICFO0) 16.3
FFF54H, FFF55H RTC related register (SUBCUDW) No difference 9.3
FFF58H — FFF5FH Timer RDe related registers (TRDGRCO, No difference (Timer RD registers). 8.2
TRDGRDO, TRDGRC1, TRDGRD1) Each register has additional specifications
for extended PWM mode and extended
complementary PWM mode.
FFF60H — FFF6FH Timer RDe related registers New, (Moved TAUO related registers 8.2
(TRDCMPDO, ..., TRDDGCR1) (TDRO2 to TDRO07).)
FFF70H — FFF73H - (Moved TAU1 related registers -
(TDR10, TDR11).)
FFF74H - FFF7FH TAUO related registers (Moved TAU1 related registers 6.2
(TDRO2 to TDRO07) (TDR12 to TDR17).)
FFF80H — FFF8FH TAU1 related registers (No register in these addresses.) 6.2
(TDR10 to TDR17)
FFF92H — FFFOEH RTC related registers No difference 9.3
(SEC, ..., RTCC1)
FFFAOH — FFFA4H OSC related registers No difference 5.3
(CMC, ..., CKC)
FFFA5H Clock/Buzzer output related register No difference 10.3
(CKSO0)

FFFA8H RESET related register (RESF) No difference 241
FFFA9H, FFFAAH LVD related registers (LVIM, LVIS) No difference 26.3

FFFABH WWODT related register (WDTE) No difference 11.3

FFFACH General purpose CRC related register No difference 28.3.2

(CRCIN)
FFFBOH — FFFC6H Flash memory related registers New 28.3.5
(FLSEC, ..., FLWE) 32.7.2
FFFDOH — FFFEFH Interrupt related registers Added registers IF3H, MK3H, PRO3H, and 21.3
(IF2L, ..., PR11H) PR13H.
Added bits related to INTRCANGRVC
(IF2L, MK2L, PRO2L, and PR12L).
Changed bit names related to
INTRCANOERR, INTRCANOWUP,
INTRCANOCFR, INTRCANOTRM,
INTRCANGRFR, and INTRCANGERR of
RS-CANFD lite.
FFFFOH — FFFF3H MAC instruction related registers No difference 35.1.5
(MACRL, MACRH)
FFFFEH Processor related register (PMC) No difference 3.5
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% 16-3 RL78/F24, F23 #i3k SFR (2nd SFR) £4—% [LLBELS : RL78/F13, F14] (1/2)

RENESAS

Address RL78/F23, F24 SFR Difference from RL78/F13, F14 product References
FO010H — FOO13H - (Deleted ADC related registers -
(ADM2, ADUL, ADLL, ADTES).)
F0016H — FOO1EH Port related registers No difference 4.3
(PIORO to PIORS)
FOO1FH Port related register (PIOR9) New 4.3
F0021H — FOO2FH Port related registers Added PITHL4.1 and PITHL12.0 bits. 4.3
(PITHLA1, ..., PITHL15)
FO030H — FOO3FH Port related registers (PUO, ..., PU15) (Deleted the PU9 register.) 4.3
F0041H — FO04CH Port related registers No difference 4.3
(PIM1, ..., PIM12)
FO0051H — FOO5CH Port related registers Added the POM3.2 bit. 4.3
(POM1, ..., POM12)
FO0063H — FOO6CH Port related registers Added registers PMC3, PMC8 and PMC10. 4.3
(PMCS3, ..., PMC12) Added bits PMC9.0 to PMC9.5.
FO070H — FOO72H Noise filter registers No difference 15.3
(NFENO, NFEN1, NFEN2) 6.3
FO0073H — FOO75H Input signals select registers No difference 15.3
(ISC, TISO, TIS1) 17.2
6.3
FO0076H RAM address selects register (RAMSAR) New 3.5
FO077H Port related register (PMS) No difference 4.3
FO078H Safety functions related register IAWCTL) | Changed bit specifications for GRAM[1:0], 3.5
GPORT, GINT, and GCSC bits. 28.3.8
FOO079H Interrupt related register (INTFLGO) No difference 21.3
FOO7AH Input signals select register (TI1S2) No difference 6.3
9.3
FO07BH RLINS related register (LCHSEL) No difference 17.2
FO07CH Interrupt related register (INTMSK) No difference 21.3
FOO090H Data flash memory related register No difference 32.7.2
(DFLCTL)
FOOAOH HOCO related register (HIOTRM) No difference 5.3
FOOA8H HOCO related register (HOCODIV) Changed bit specifications for 5.3
HOCODIV[2:0] bits.
FOOB8H — FOOBDH Code flash ECC related registers New 28.3.5
(CFERRCTLR, ..., ERRADRH)
FOOCOH — FOOCFH Flash memory related registers New 28.3.5
(FLPMC, ..., FLWH) 32.7.2
FOOD8H — FOODDH Stack pointer monitor related registers No difference 28.3.6
(SPMCTRL, SPOFR, SPUFR)
FOOEOH ADC related register (ADCKS) New 12.2
FOOFOH, FOOF3H Clock related register (PERO, OSMC) No difference 5.3
FOOFEH BCD related register (BCDADJ) No difference 34.2
FO100H — FO123H SAUO related registers No difference 15.3
(SSRO0O, ..., SSE0)
FO140H — FO163H SAU1 related registers No difference 15.3
(SSR10, ..., SSE1)
FO0180H — FO1BFH TAUO related registers No difference 6.2
(TCROO, ..., TOMO) 6.3
FO1COH - FO1FFH TAU1 related registers No difference 6.2
(TCR10, ..., TOM1) 6.3
F0200H — FO207H RAM ECC related registers No difference 28.3.3
(ERADR, ..., ECCDWRVR)
F0220H Port related register (PSRSEL) No difference 4.3
F0222H — F0225H SNOOZE status registers No difference 4.3
(PSNZCNTO to PSNZCNT3)
F0227H DAC related register (DAM2) No difference 13.3
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% 16-3 RL78/F24, F23 #i3k SFR (2nd SFR) £4—% [LLBELS : RL78/F13, F14] (2/2)

Address RL78/F23, F24 SFR Difference from RL78/F13, F14 product References

F0228H — F022DH PWM delay control registers No difference 6.3

(PWMDLYO, PWMDLY1, PWMDLY2) 8.2

F0230H — F0234H IICAO related registers No difference 16.2

(ICCTLOO, ..., SVA0) 16.3
F0240H — F0243H Timer RJO related registers No difference 7.3
(TRJCRO, ..., TRJISRO)
F0248H — F024CH PWMOPA related registers New 8.6.2
(OPCTLO, ..., OPSR)
FO024EH, FO24FH TRDMBK related registers New 8.7.2
(TRDMBKCTL, TRDMBKCMP)
F0250H — FO27BH Timer RDe related registers (Timer RD related registers moved from 8.2
(TRDELC, ..., TRDGRB1) address (FO260H to FO28BH).)
Added bits EPWM and CPSS of the
TRDFCR register.
Added the UDS bit of the TRDSR1 register.
Each register has additional specifications
for extended PWM mode and extended
complementary PWM mode.
F0280H — FO29BH Timer RDe related registers New 8.2
(TRDCMPBO, ..., TRDEMR1)
FO2A0H — FO2A2H Comparator related registers No difference (Different pin assignments) 14.2
(CMPCTL, CMPSEL, CMPMON)

FO02BOH - FO2BFH AAU related registers New 27.2
FO02COH Clock related register (PER1) Added the PWMOPEN bit. 5.3
FO02C1H Clock related register (PER2) Added the AAUEN bit. 53

FO02C2H, FO2C3H Clock related register No difference 5.3

(CANCKSEL, LINCKSEL)
FO2C4H Clock related register (CKSEL) Added bits FPLLDIV and FMAINDIV[1:0]. 5.3
FO02C5H Clock related register (PLLCTL) Changed bit specifications for LCKSEL[1:0], 5.3
PLLDIV1, and PLLMUL bits.
Added the PLLMULA bit.
F02C6H, FO2C7H Clock related registers No difference 5.3
(PLLSTS, MDIV)
F02C8H RTC related register (RTCCL) No difference 9.3
FO2C9H RESET related register (POCRES) No difference 241
FO2CAH STOP status related register (STPSTC) No difference 23.2
FO02CCH Clock monitor related register (CLMTES) New 28.3.7
FO02DOH — FO2EDH DTC related registers No difference 19.2
(HDTCCRAO, ..., DTCENS5)
FO2FOH — FO2F3H Flash memory CRC related registers No difference 28.3.1
(CRCOCTL, PGCRCL)
FO2F9H - FO2FBH General purpose CRC related registers No difference 28.3.2
(CRCMD, CRCD)
FO300H — FO67FH RS-CANFD lite related registers New, (Changed from RS-CAN lite SFRs 18.3
(address: FO300H to FO681H).)
FO6A0H — FO6BFH 12-bit ADC related registers New 12.2
FO6C1H — FOBE9H RLINS related registers No difference 17.2
(LWBRO/1, ..., LUWTDRO/1)
FO6ECH, FO6EEH RLINS related register New 17.2.2
(LBSSO0/1, LRSS0/1)
FO6FOH, FO6F1H Timer RJO related register (TRJO) No difference 7.3
FO780H — FO799H ELC related registers Added bit specifications of ELSELRn[3:0] 20.2
(ELSELROO to ELSELR25) bits.
FO7COH - FO7D1H CAN RAM ECC related registers New 28.3.4
(CFDECCTL, ..., CFDECEAD)
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RK7T)r—232/— MBI 2S5EFEREUTICRLETS., SROBE. LRXHXILY FEZFI X
R—LR=—UMNHRFIMRZEAF LTS,

- RL78/F23,F24 1 —H—X<I=a7J)L /\—FDxz7# Rev.1.00
- RL78/F13,F14 1 —H—X<I=a7J)L N—FDxz7# Rev.2.10
*RL78 7273 )1—H—XI=a7IL VI b2 xT7# Rev.2.30
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