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This document describes misstatements found in the RL78/G23 User’s Manual: Hardware Rev. 1.30 (RO1UH0896EJ0130).

Corrections

Applicable Item

Applicable Page

Contents

23.3 Standby Function Operation

Page 1128, Page
1130, Page 1140,

Incorrect descriptions revised
Caution added

Configuration

Page 1141
Table 30-1 CTSU Functions Page 1254 Incorrect descriptions revised
Figure 30-4 Sensor Drive Pulse Output Clock Page 1255 Incorrect descriptions revised

Description added

30.1.2 Measurement Status

Description added

30.2.3 CTSU control registers AL and AH
(CTSUCRAL, CTSUCRAH)

Page 1262 to Page
1265

Caution added

Incorrect descriptions revised
Description added
Improvement descriptions

30.2.4 CTSU control registers BL and BH

Page 1266 to Page

Caution added

(CTSUCRBL, CTSUCRBH) 1268 Incorrect descriptions revised
Description added

30.2.5 CTSU measurement channel registers L and | Page 1270 Caution added

H (CTSUMCHL, CTSUMCHH) Incorrect descriptions revised

30.2.6 CTSU channel enable control registers AL, Page 1272 Incorrect descriptions revised

AH, BL, and BH (CTSUCHACAL, CTSUCHACAH, Description added

CTSUCHACBL, CTSUCHACBH) P

30.2.7 CTSU channel transmit/receive control Page 1274

registers AL, AH, BL, and BH (CTSUCHTRCAL, Incorrect descriptions revised

CTSUCHTRCAH, CTSUCHTRCBL,

CTSUCHTRCBH)

30.2.8 CTSU status register L (CTSUSRL) Page 1276 Caution added

Incorrect descriptions revised
Description added

30.2.9 CTSU sensor offset registers 0 and 1
(CTSUSOO, CTSUSO01)

Page 1277, Page
1278

Caution added
Incorrect descriptions revised
Description added

(CTSUSC, CTSUUC)

30.2.10 CTSU sensor counter registers L and H

Page 1279

Description added

30.2.13 CTSU trimming registers AL and AH
(CTSUTRIMO, CTSUTRIM1)

Page 1285, Page
1286

Caution added
Description added

30.2.14 CTSU trimming registers BL and BH
(CTSUTRIM2, CTSUTRIM3)

Page 1287

Caution added
Description added

Added Description of TSCAP pin

Caution added
Description added

Document Improvement

The above corrections will be made for the next revision of the User’s Manual: Hardware.
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RENESAS TECHNICAL UPDATE TN-RL*-A0151A/E
Corrections in the User's Manual: Hardware

Date: Oct. 30, 2025

Corrections and Applicable ltems Pages in this
No. . document for
Document No. English RO1UHO0896EJ0130 corrections
3.1 Memory Space Page 147 to Page 153,
1 Page 160 Page 4 to Page 11
2 33.6.1 Self-programming procedure Page 1315 Page 12
3 33.10.1 Overview of the data flash memory Page 1366 Page 13
4 34.3 Security Settings for On-chip Debugging Page 1369 Page 14
5 2.2.3_.2 Connecting the VBAT pin to the battery for use in Page 106 Page 15
backing up
6 2.2.3.3 Using the VBAT pin Page 107 Page 16
2.4 Block Diagrams of Pins Page 125, Page 126, Page
132, Page 135, Page 138
! to Page 141, Page 143 to Page 17 to Page 26
Page 145
?U.ﬁ::icl)f:smples of register settings for port and alternate Page 262, Page 281 Page 27, Page 28
12.3.8 Analog input channel specification register (ADS) Page 574 Page 29
10 12.6.6 S_oftware trigger wait mode (select mode, one-shot Page 586 Page 30
conversion mode)
11 | 15.3.8 Serial status register mn (SSRmn) Page 666 Page 31
12 | 15.3.13 Serial output register m (SOm) Page 671 Page 32
13 | 17.3.4 Baud Rate Generator Page 943 Page 33
14 | 19.4.3 Repeat mode Page 1024, Page 1025 Page 34 to Page 36
15 | 37.2.3 Characteristics of the On-chip Oscillators Page 1401 Page 37
16 | 37.3.1 Pin characteristics Page 1406 Page 38
37.3.2 Supply current characteristics Page 1411, Page 1414,
17 Page 1418, Page 1421, Page 39 to Page 44
Page 1425, Page 1428
18 | 37.6.1 A/D converter characteristics Page 1475, Page 1476 Page 45, Page 46
23.3 Standby Function Operation Page 1128, Page 1130,
19 Page 1140, Page 1141 Page 47 to Page 49
20 | Table 30-1 CTSU Functions Page 1254 Page 50
21 | Figure 30-4 Sensor Drive Pulse Output Clock Configuration | Page 1255 Page 51
22 | 30.1.2 Measurement Status - Page 52, Page 53
30.2.3 CTSU control registers AL and AH (CTSUCRAL,
23 CTSUCRAH) Page 1262 to Page 1265 Page 54 to Page 58
30.2.4 CTSU control registers BL and BH (CTSUCRBL, Page 1266 to Page 1268
24 CTSUCRBH) Page 59 to Page 62
30.2.5 CTSU measurement channel registers L and H Page 1270
25 | (CTSUMCHL, CTSUMCHH) Page 63, Page 64
30.2.6 CTSU channel enable control registers AL, AH, BL, Page 1272
26 | and BH (CTSUCHACAL, CTSUCHACAH, CTSUCHACBL, Page 65
CTSUCHACBH)
30.2.7 CTSU channel transmit/receive control registers AL, | Page 1274
27 | AH, BL, and BH (CTSUCHTRCAL, CTSUCHTRCAH, Page 66
CTSUCHTRCBL, CTSUCHTRCBH)
28 | 30.2.8 CTSU status register L (CTSUSRL) Page 1276 Page 67
30.2.9 CTSU sensor offset registers 0 and 1 (CTSUSOO, Page 1277, Page 1278
29 CTSUSO1) Page 68 to Page 70
30.2.10 CTSU sensor counter registers L and H (CTSUSC, | Page 1279
30 CTSUUC) Page 71
30.2.13 CTSU trimming registers AL and AH (CTSUTRIMO, | Page 1285, Page 1286
31 CTSUTRIM1) Page 72, Page 73
30.2.14 CTSU trimming registers BL and BH (CTSUTRIM2, | Page 1287
32 | cTSUTRIM3) Page 74
33 | Added Description of TSCAP pin - Page 75
Incorrect; Bold. with underline; Correct: Gray hatched
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Revision History

RL78/G23 Correction for incorrect description notice

Date: Oct. 30, 2025

Document Number Issue Date Description
TN-RL*-A0133A/E Apr. 26, 2024 First edition issued

Corrections No.1 to No.4 revised
TN-RL*-A0133B/E May. 22, 2025 Corrections No.5 to No.18 revised
TN-RL*-A0151A/E Oct. 30, 2025 Corrections No.19 to No.33 revised (this document)
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RENESAS TECHNICAL UPDATE TN-RL*-A0151A/E

1. 3.1 Memory Space (Page 147 to Page 153, Page 160)

Incorrect:
(Page 147)

Products in the RL78/G23 can access a 1 MB address space. Figure 3 - 1 to Figure 3 - 3 show
the memory maps.

Figure 3 - 1 Memory Map (R7F100GxF (x =A, B, C, E, F, G, J, L))

FEFFFH
Special function registers (SFRs)
256 bytes

FFEOCH

FFEFFH | General-purpose registers

FFEEOH 32 bytes

FFEDFH e

RAM
FCFOMH 12 Kbytes
FCEFFH
Mirror
i P —
F3000H ot Program area oTerE
F2FFFH
Data fiash memary

F 10004 € Kbytes

FOFFFH &

FoBooH aase Boot

1
FOTFFH | Extended special function registers ey
i2nd SFRs)

FODOOH 2 Kbytes

EFFFFH
Data memory 040004
space OIFFFH

Reserved
On-chip debug secunty
1D setting area ™ Bootarea
10 bytes
Option bytes area ™"
Boot
— cluster 0 "
CALLT table
18000H 64 bytes
1TFFFH DOOTFH
Code flash memory Vector table area
00OD0H 96 Kbytes 0000H 126 bytes Q0000H

Note 1. Instructions can be executed from the RAM area excluding the general-purpose
register area.

Note 2. When hoot swap. is.not used: Set the option bytes to 000COH to 000C3H, and the
on-chip debug security IDs to 000C4H to 000CDH.
When hoot swap is used: Set the option bytes to 000COH to 000C3H and
040COH to 040C3H, and the on-chip debug security IDs to 000C4H to 000CDH
and 040C4H to 040CDH.

(omitted)

© 2025 Renesas Electronics Corporation. All rights reserved.
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Correct:

Products in the RL78/G23 can access a 1 MB address space. Figure 3 - 1 to Figure 3 - 3 show
the memory maps.

Figure 3 - 1 Memory Map (R7F100GxF (x=A,B,C,E, F, G, J, L))

FFFFFH 17FFFH
Special function registers (SFRs)
bytes
FFEOCH
FFEFFH | General-purpose registers
FFEEOH 32 bytes
FFEDFH it
RAM
e 12 Kbytes
FCEFFH
B Mirror
39.75 Kbytes —
F3000H L Program area OTFFFH
F2FFFH
Data flash memary
F10004 B Kbytes
FOFFFH S| - -
FoBOCH Reserved 040CDH On-chip debug security Boot
i Note 2 g -
FOTFFH | Extended special function registers IDisetinglace e
(2nd SFRs) 040C4H 10 bytes
FOOO0H 2 Kbytes 040C3H Option bytes area Note 2
EFFFFH 040COH 4 bytes
040BFH
Data memory 000
b i OIFFFH
Reserved oce
D00CDH On-chip debug security
1D setting area ™= L
000C4H 10 Bytes
DOOS3H Option bytes area™?
000COH i
0008EH cluster O
CALLT table
18000H 00083H i b
1TFFFH DOOTFH
Code flash memory Vector table area
000D0H 96 Kbytes 00000H 128 bytes 00000

Note 1.

Note 2.

Instructions can be executed from the RAM area excluding the general-purpose
register area.
When boot swapping is not to be used, that is, when the value of the BTFLG bit in
the FLSEC register is 1, set the option bytes to 000COH to 000C3H, and the on-chip
debug security IDs to 000C4H to 000CDH.
When boot swapping is to be used or the value of the BTFLG bit in the FLSEC
register is 0, set the option bytes to 000COH to 000C3H and 040COH to 040C3H,
and the on-chip debug security IDs to 000C4H to 000CDH and 040C4H to
040CDH.

(omitted)
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(Page 148)

Figure 3 - 2 Memory Map (R7F100GxG (x=A, B, C, E,F, G, J, L, M, P))

FFFFFH 1FFFFH
Special function registers (SFRs)
256 bytes
FFFOOH
FFEFFH | General-purpose regisiers
FFEEOH 32 bytes
FFEDFH
RAM™"
FBFOOH 16 Koytes
FEEFFH
BEF Mirror
F3000H 3TV Klivie Bradgaim e o7FFFH |
FFF]
Farren Data flash memory
F1000H B Khytes
FOFFFH
FO800H Reserved Eoot —
FOTFFH | Extended special function registers chuster.
{2nd SFRs)
FCODOH 2 Kbytes
EFFFFH
Data memaory stk
space O3FFFH
O0OCEH
Reserved 000CDH On-chip debug security
1D setting area w=? Boot area
000C4H 10 bytes
000C3H Option bytes area ™
000COH 4 bytes Boot
000BFH cluster 0
CALLT table
20000H 00080H 64 bytes
1FFFFH 0007FH
Code flash memory Vector table area
00000H 128 Kbytex 00000H 128 bytes 00000H
Note 1. Instructions can be executed from the RAM area excluding the general-purpose

register area.

Note 2. When hoot swap. is.not used: Set the option bytes to 000COH to 000C3H, and the

on-chip debug security IDs to 000C4H to 000CDH.
When hoot swap is used: Set the option bytes to 000COH to 000C3H and
040COH to 040C3H, and the on-chip debug security IDs to 000C4H to 000CDH
and 040C4H to 040CDH.

(omitted)
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Figure 3 - 2 Memory Map (R7F100GxG (x=A,B,C,E, F, G, J, L, M, P))

FFFFFH 1FFFFH
Special function registers (SFRs)
256 bytes
FFFOOH
FFEFFH | General-purpose regisiers
FFEEOH 32 bytes
FFEDFH
RAM™"
FBFOOH 16 Koyes
FEEFFH
v Mirror
F3000H 3TV Klivie Pk o7FFFH |
F2FFFH
Data flash memory
F1000H B Khytes
FOFFFH
FO800H Reserved 040CEH Boot
040CDH On-chip debug security cluster 1**
Fo7FFH | Extended special function registers ID setting area o2 u
[éﬂisFRs} 040C4H 10 bytes
:(:;IJF!.‘;P:‘ ytes 040C3H Option bytes area Note 2
040COH 4 bytes
040BFH
41
Data memaory i
space O3FFFH
00OCEH
Reserved 000C0OH On-chip debug security
10 setting arga we=? Boot area
000C4H 10 bytes
000C3H Option bytes area !
000COH 4 bytes Boot
000EFH cluster 0
CALLT table
200004 00080H 64 bytes
1FFFFH 0007FH
Code flash memory Vectoer table area
00000H 128 Kbytex 00000H 123 bytes 00000H
Note 1. Instructions can be executed from the RAM area excluding the general-purpose

Note 2.

register area.
When boot swapping is not to be used, that is, when the value of the BTFLG bit in
the FLSEC register is 1, set the option bytes to 000COH to 000C3H, and the on-chip
debug security IDs to 000C4H to 000CDH.
When boot swapping is to be used or the value of the BTFLG bit in the FLSEC
register is 0, set the option bytes to 000COH to 000C3H and 040COH to 040C3H,
and the on-chip debug security IDs to 000C4H to 000CDH and 040C4H to
040CDH.

(omitted)
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(Page 149)

Figure 3 - 3 Memory Map (R7F100GxH (x =A,B,C,E, F, G, J, L, M, P))

FFFFFH 2FFFFR
Special function registers (SFRs)
256 bytes
FFFOOH
FFEFFH | General-purpose registers
FFEEQH 32 bytes
FFEDFH -t
RAM
kit 20 Kbyles
FAEFFH
Mirror
i 31.75 Kbytes A—
F3000H ne Program area OTFFFH
FEFFFH
Data fiash memory
F1000H s o
FOFFFH Re d
FOBOOH s Boot
FOTFFH | Extended special function registers Shistar{
{2nd SFRs)
FOOOOH 2 Kbytes
EFFFFH
04000H
Data memaory
space O3FFFH
00OCEH
Reserved 00CoH On-chip debug security
1D setting area "+ Boot area
000C4H 10 bytes
000C3H Option byles area™* Boo
000COH 4 bytes e s: g
000BFH il
CALLT table
30000H 000BOH 64 bytes
2FFFFH QDOTRH
“ Code flash memory Vector table area
192 K 5
00000H 2Rbye 00000H 128 bytes 00000H

Note 1.

Instructions can be executed from the RAM area excluding the general-purpose
register area.

Note 2. When hoot swap. is.not used: Set the option bytes to 000COH to 000C3H, and the

on-chip debug security IDs to 000C4H to 000CDH.
When hoot swap is used: Set the option bytes to 000COH to 000C3H and
040COH to 040C3H, and the on-chip debug security IDs to 000C4H to 000CDH
and 040C4H to 040CDH.

(omitted)
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Figure 3 - 3 Memory Map (R7F100GxH (x=A, B, C,E, F, G, J, L, M, P))

FFFFFH 2FFFFR
Special function registers (SFRs)
256 bytes
FFFOOH
FFEFFH | General-purpose registers
FFEEQH 32 bytes
FFEDFH -t
RAM
e 20 Kbytes
FAEFF
AcEH Mirror
1 A—
F000H $1.75 Koytes Program area 07FFFH
F2FFFH
Data fiash memory
F1000H 8 Kbyles
FOFFFH Re d
FOBOOH bl g:zﬁ;: On-chip debug security Pogt —_
FOTFFH | Extended special function registers ID setting areanote cluster 1
(2nd SFRs) 10 bytes
FOOOOH 2 Kbytes Eaa - "
gk 040C3H Option bytes area Note 2
EFFFFH
040COH 4 bytes
040BFH 04000H
Data memory
space O3FFFH
00OCEH
Reserved Q0OCCH On-chip debug security &
1D setting area ™ gotaea
000CAH 10 bytes
000L3H Option byles area™* Boo
000COH 4 bytes e s: g
000BFH e
CALLT table
30000H 000BOH 64 bytes
2 00O0TFH
2EFFFH Code flash memory Vector table area
192 K 5
00000H 2 Kbyte 00000H 126 bytes DO0DOH
Note 1. Instructions can be executed from the RAM area excluding the general-purpose

Note 2.

register area.
When boot swapping is not to be used, that is, when the value of the BTFLG bit in
the FLSEC register is 1, set the option bytes to 000COH to 000C3H, and the on-chip
debug security IDs to 000C4H to 000CDH.
When boot swapping is to be used or the value of the BTFLG bit in the FLSEC
register is 0, set the option bytes to 000COH to 000C3H and 040COH to 040C3H,
and the on-chip debug security IDs to 000C4H to 000CDH and 040C4H to
040CDH.

(omitted)
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(Page 150)

Figure 3 - 4 Memory Map (R7F100GxJ (x=A,B,C,E,F, G, J,L, M, P, S))

FFFFFH 3FFFFH
Special function registers {SFRs)
256 bytes
FFFOOM
FFEFFH Generalpurpose registers
FFEEQH 32 bytes
FFEDFH —
RAM
FIFOO0H 24 Kbytes
faErER Mirror
27.75 Kbytes —
F3000H Program area OTFFFH
F2FFFH
Data flash memory
F1000H 8 Kbytes
FOFFFH § 4
FO800H pranne Boot
FOTFFH | Extended special function registers cluster 1
(2nd SFRs)
FO000H 2 Kbytes
EFFFFH
04000H
Data memory
space 03FFFH
Resariad 00OCEH
BSarye
000COH On-chip debug security
1D setting area ¥ Boot area
000CaH 10 byles
000C3H Option bytes araa™=?
000CoH 4 bytes e T
P— uster 0
CALLT table
40000H 00080H B4 bytes
IFFFFH 0DO7FH
Code flash memary Vector table area
CO0D0H 256 Kbytes 00000H 128 bytes 00000H

Note 1. Instructions can be executed from the RAM area excluding the general-purpose
register area.

Note 2. When hoot swap. is.not used: Set the option bytes to 000COH to 000C3H, and the
on-chip debug security IDs to 000C4H to 000CDH.
When hoot swap is used: Set the option bytes to 000COH to 000C3H and
040COH to 040C3H, and the on-chip debug security IDs to 000C4H to 000CDH
and 040C4H to 040CDH.

(omitted)
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Figure 3 - 4 Memory Map (R7F100GxJ (x=A,B,C,E,F, G, J,L, M, P, S))

FFFFFH 3FFFFH
Special function registers {SFRs)
256 bytes
FFFOOM
FFEFFH Generalpurpose registers
FFEEQOH 32 bytes
FFEOFH —
RAM
FIFOO0H 24 Kbytes
faErER Mirror
27.75 Kbytes —
F000H Program area OTFFFH
F2FFFH
Data flash memory
F1000H 8 Kbytes
FOFFFH R e
Fo80oH psaryd - - Boot
040CDH On-chip debug security cluster 17"
FOTFFH | Extended special function registers ID setting area Note 2 -
— [Zzni SFR:) 040C4H 10 bytes
EFERF Byt 040C3H Option bytes area Note 2
040COH 4 bytes
040BFH
Data memory 04000H
space OIFFFH
Resariad 00OCEH
BServel
000COH On-chip debug security
1D setting area = Boot area
000CaH 10 bytes
000C3H Oiption bytes area™?
000CoH 4 bytes e T
P— uster 0
CALLT table
40000H 00080H 54 bytes
00OTFH
SR Code flash memary Vector table area
CO0D0H 256 Kbytes 00000H 128 bytes 00000H
Note 1. Instructions can be executed from the RAM area excluding the general-purpose

Note 2.

register area.
When boot swapping is not to be used, that is, when the value of the BTFLG bit in
the FLSEC register is 1, set the option bytes to 000COH to 000C3H, and the on-chip
debug security IDs to 000C4H to 000CDH.
When boot swapping is to be used or the value of the BTFLG bit in the FLSEC
register is 0, set the option bytes to 000COH to 000C3H and 040COH to 040C3H,
and the on-chip debug security IDs to 000C4H to 000CDH and 040C4H to
040CDH.

(omitted)
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(Page 151)

Figure 3 - 5 Memory Map (R7F100GxK (x=F, G, J, L, M, P, S))

FFFFFH SFFFFH
Special function registers (SFRs)
256 bytes
FFFOOH
FFEFFH | General-purpose registers
FFEEOH 32 bytes
FFEDFH P
RAM
F7F00H 32 Kbytes
FIEFFH
E Mirror
F3000H Diikiee Program area O7FFFH
F2FFFH
Data flash memory
F1000H 8 Kbytes
FOFFFH P
FosooH eserved Boot
FOTFFH | Extended special function registers cluster 1
(2nd SFRs)
FOOO0H 2 Kbytes
EFFFFH
" 04000H
Data memery
space 03FFFH
R J DO0OCEH
v ~
et 000CDH On-chip debug security 9
1D setting area = Boot area
000C4H 10 bytes
000C3H o ——
ption bytes area
000COH 4 bytes Blm: e
D00BFH cluster
CALLT table
60000H acoeoH 64 bytes
5FF 000TFH
SREFEN Code flash memory Vector table area
00000KH aE4 Koas 00000H 128 bykes 00000H
Note 1. Instructions can be executed from the RAM area excluding the general-purpose

register area.

Note 2. When hoot swap. is.not used: Set the option bytes to 000COH to 000C3H, and the

on-chip debug security IDs to 000C4H to 000CDH.
When hoot swap is used: Set the option bytes to 000COH to 000C3H and
040COH to 040C3H, and the on-chip debug security IDs to 000C4H to 000CDH
and 040C4H to 040CDH.

(omitted)
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Figure 3 - 5 Memory Map (R7F100GxK (x =F, G, J, L, M, P, S))

FFFFFH SFFFFH
Special function registers {SFRs)
256 bytes
FFFOOH
FFEFFH |  General-purpose registers
FFEEOH 32 bytes
FFEDFH =
RAM
ETEDOH 32 Kbytes
FTEFFH
oz Mirror
19.75 Kbytes. —_—
F3000H y Program area OTFFFH
F2FFFH
Data flash memory
F1000H 8 Kbytes
FOFFFH o =
FO800H s - - Boot
040CDH On-chip debug security cluster 1™
FOTFFH | Extended special function registers 1D setting area Note 2
— IE;:!“)STRS? 040CAH 10 bytes
£ F?FOFH yles 040C3H Option bytes area Note 2
040COH 4 bytes
040BFH 04000H
Data memory
space 0IFFFH
B 5 OOOCEH
v ~
e 000CDH On-chip debug security . .
ID setting area™=: Boot area
000C4H 10 bytes
000C3H Option bytes area™*
000COH 4 bytes Boot R
D00BFH cluster
CALLT table
60000H 00080H 64 bytes
SFF DOOTFH
AREREH Code flash memory o Vector table area
00000H 854 Kowtas 00000H 128 byles 00000H
Note 1. Instructions can be executed from the RAM area excluding the general-purpose
register area.
Note 2. When boot swapping is not to be used, that is, when the value of the BTFLG bit in

the FLSEC register is 1, set the option bytes to 000COH to 000C3H, and the on-chip
debug security IDs to 000C4H to 000CDH.
When boot swapping is to be used or the value of the BTFLG bit in the FLSEC
register is 0, set the option bytes to 000COH to 000C3H and 040COH to 040C3H,
and the on-chip debug security IDs to 000C4H to 000CDH and 040C4H to
040CDH.

(omitted)
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(Page 152)

Figure 3 - 6 Memory Map (R7F100GxL (x=F, G, J,L, M, P, S))

FFFFFH TFFFFH

Special function registers {SFRs)
256 bytes
FFFODH

FFEFFH General-purpose registers
FFEEOH 32 bytes
FFEDF '
2 RAM™
F3FO0H 48 Kbytes
F3EFFH F—
F3000H 575 Koyles Pragram area OTFFFH |
F2FFFH
Data flash memoary
F1000H Tihes
FOFFFH
POBOGH Reserved Boot "
FOTFFH | Extended special funclion registers hsiar]
(2nd SFRs)
FOODOH 2 Kbytes
EFFFFH
Data memary g0
space O3FFFH
000CEH
Reserved
000CDH On-chip debug security
1D setting area=: Boot area
000C4H 10 bytes
000C3H Option bytes area =3
000COH 4 bytes 23“: —
O0BFH Bar 0
CALLT table
80000H 00080k 84 bytes
TFFFFH DOOTFH
Code flash memory Vector table area
00000H 512 Kbyiea 00000H tedlytes 00000H
Note 1. Instructions can be executed from the RAM area excluding the general-purpose

register area.

Note 2. When hoot swap. is.not used: Set the option bytes to 000COH to 000C3H, and the

on-chip debug security IDs to 000C4H to 000CDH.
When hoot swap is used: Set the option bytes to 000COH to 000C3H and
040COH to 040C3H, and the on-chip debug security IDs to 000C4H to 000CDH
and 040C4H to 040CDH.

(omitted)
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Figure 3 - 6 Memory Map (R7F100GxL (x=F, G, J,L, M, P, S))

FFEFFH TFFFFH
Special function registers {SFRs)
256 byles
FFFOOH
FFEFFH General-purpose registers
FFEECH 32 bytes
FFEDFH 3
RAM ™
F3FO0H 48 Kbytes
FIEFFH _—
F3000H 575 Koyles Pragram area OTFFFH
F2FFFH
Data flash memoary
F1000H Bihymes
FOFFF
ot Fh.‘ Reserved 040CEH . ; s
FOBOOH 040CDH On-chip debug security OO, s i
FOTFFH | Extended special function registers ID setting area ti=2 chistec )
(2nd SFRs) 040CaH 10 bytes
FOODOH 2 Kbytes 040C3H Option bytes area Note2
EFFFFH 040COH 4 bytes
040BFH
Data memary g0
space 03FFFH
Bt 000CEH
000CDH On-chip debug security
1D setting area=? Boot area
000C4H 10 bytes
000C3H Option bytes area=? B
000COH 4 bytes chotar 0t
000BFH biod
CALLT table
80000H 00080H 64 bytes
TFFFFH UOOTFH
Code flash memory Vector table area
00000H S121caytes 00000H 1eg bty 00000H
Note 1. Instructions can be executed from the RAM area excluding the general-purpose

Note 2.

register area.
When boot swapping is not to be used, that is, when the value of the BTFLG bit in
the FLSEC register is 1, set the option bytes to 000COH to 000C3H, and the on-chip
debug security IDs to 000C4H to 000CDH.
When boot swapping is to be used or the value of the BTFLG bit in the FLSEC
register is 0, set the option bytes to 000COH to 000C3H and 040COH to 040C3H,
and the on-chip debug security IDs to 000C4H to 000CDH and 040C4H to
040CDH.

(omitted)
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(Page 153)

Figure 3 - 7 Memory Map (R7F100GxN (x =F, G, J,L, M, P, S))

FEFFFH BFFFFH
Special function registers (SFRs)
256 bytes
FFFOOH
FFEFFH | General-purpose registers
FFEEOH 32 bytes
FFEDFH AN
FIFDOH 48 Kbytes
FIEF .
EFTH Mirror
3.75 Kbytes e —
F3000H i Program area O7FFFH
FIFFFH
Data flash memory
F1000H & Kbytes
FOFFFH
FO800H Rezervad Boot —
FOTFFH | Extended special function registers chuter 1
(2nd SFRs)
FOO0OH 2 Kbyles
EFFFFH
Data memaory 040004
space O3FFFH
Reserved £
MOOCOH On-chip debug security
1D setting area ™" Boot area
000C4H 10 bytes
000C3H Option bytes area™*? B
000COH 4 bytes |°°: e
ODDRFH cluster
CALLT table
€0000H 00080H 54 bytes
FFF 0007FH
EFEREH Caode flash memary Vector table area
00000H f62 ity DOO0OH 120 Ijtes 00000H
Note 1. Instructions can be executed from the RAM area excluding the general-purpose

register area.

Note 2. When hoot swap. is.not used: Set the option bytes to 000COH to 000C3H, and the

on-chip debug security IDs to 000C4H to 000CDH.
When hoot swap is used: Set the option bytes to 000COH to 000C3H and
040COH to 040C3H, and the on-chip debug security IDs to 000C4H to 000CDH
and 040C4H to 040CDH.

(omitted)
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Figure 3 - 7 Memory Map (R7F100GxN (x =F, G, J, L, M, P, S))

FEFFFH BFFFFH
Special function registers (SFRs)
256 bytes
FFFOOH
FFEFFH | General-purpose registers
FFEEDH 32 bytes
FFEDFH AN
FIFDOH 48 Kbytes
FIEF .
EFTH Mirror
3.75 Kbytes e —
F3000H i Program area O7FFFH
FIFFFH
Data flash memory
F1000H 4 Ky
FOFFFH 040CEH
Reserved
FOB00H 040CDH On-chip debug security Boot [a—
FO7FFH | Extended special function registers D setting area Nete 2 cluster 1
(2nd SFRs) 040C4H 10 bytes
FO000H 2 Kbyles 040C3H Option bytes area Note 2
EFFFFH 040COH 4 bytes
040BFH
04000H
Data memaory
space O3FFFH
Reserved £
MOOCOH On-chip debug security o
1D setting area =¥ tarea
000C4H 10 bytes
000C3H Option bytes area™** B
000COH 4 bytes |°°: e
ODDRFH cluster
CALLT table
€0000H 00080H 54 bytes
FFF 0007FH
EFEREH Caode flash memary Vector table area
00000H f62 ity DOO0OH 120 jtes 00000H
Note 1. Instructions can be executed from the RAM area excluding the general-purpose

Note 2.

register area.
When boot swapping is not to be used, that is, when the value of the BTFLG bit in
the FLSEC register is 1, set the option bytes to 000COH to 000C3H, and the on-chip
debug security IDs to 000C4H to 000CDH.
When boot swapping is to be used or the value of the BTFLG bit in the FLSEC
register is 0, set the option bytes to 000COH to 000C3H and 040COH to 040C3H,
and the on-chip debug security IDs to 000C4H to 000CDH and 040C4H to
040CDH.

(omitted)
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(Page 160)
(omitted) (omitted)

3. Option bytes area 3. Option bytes area
A 4-byte area of 000COH to 000C3H can be used as an option bytes area. Set the option A 4-byte area of 000COH to 000C3H can be used as an option bytes area. Set the option
byte at 040COH to 040C3H when the hoot swap.is.used. For details, see Section 32 byte at 040COH to 040C3H when boot swapping is to be used or the value of the BTFLG
Option Bytes. bit in the FLSEC register is 0. For details, see Section 32 Option Bytes.

4. On-chip debug security ID setting area 4. On-chip debug security ID setting area
A 10-byte area of 000C4H to 000CDH and 040C4H to 040CDH can be used as an on- A 10-byte area of 000C4H to 000CDH and 040C4H to 040CDH can be used as an on-
chip debug security 1D settlng area. MMWWWJW&MW chip debug security ID setting area. Set the 10-byte security ID for on-chip debugging at

d 000C4H to 000CDH when boot swapping is not to be used, that is, the value of the

WM@MD&Q&MQLM For detalls see Section 34 On- BTFLG bit in the FLSEC register is 1, and at both 000C4H to 000CDH and 040C4H to

chip Debugging.

040CDH when boot swapping is to be used or the value of the BTFLG bit in the FLSEC
register is 0. For details, see Section 34 On-chip Debugging.

© 2025 Renesas Electronics Corporation. All rights reserved. Page 11 of 75
RENESAS
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2. 33.6.1 Self-programming procedure (Page 1315)

Incorrect:

The following figure illustrates a flow for rewriting the flash memory by using self-programming.

For details on registers for use in self-programming, see 33.6.2 Registers to control the flash
memory.

Figure 33 - 8 Flow of Self-Programming (Rewriting the Flash Memory)

( Start of self-programming )

- Check startup of the high-speed on-chip oscillator.

- When rewriting the code flash memory area and
manipulating the extra area, write the execution code to
the RAM, and then execute self-programming from the
RAM.

Set self-programming environment

[ Set flash memary control mode ’V T

- When rewriting the code flash memory area or
manipulating the extra area, prohibit access to the
flash memary from the CPU, SMS, and DTC.

- Prohibit transitions to STOR mode. _

- Prohibit stopping of the CPU clock or the high-speed
on-chip i and changing of their freq ies.

________ [

Execute blank checking
Execute block erasure
Execute writing
Manipulate extra area

Set flash memory control mode to
non-programmable mode

g

{ End of self-programming \1
L A

© 2025 Renesas Electronics Corporation. All rights reserved.
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Correct:

The following figure illustrates a flow for rewriting the flash memory by using self-programming.
For details on registers for use in self-programming, see 33.6.2 Registers to control the flash

memory.

Date: Oct. 30, 2025

Figure 33 - 8 Flow of Self-Programming (Rewriting the Flash Memory)

C

Start of self-programming

)

/
- Check startup of the high-speed en-chip oscillator.
- When rewriting the code flash memory area and
Set self-programming environment manipulating the extra area. write the execution cade to
the RAM, and then execute self-programming from the
RAM.
Set flash memory control mode ( I
- - When rewriting the code flash memory area or
Execute blank checking manipulating the extra area, prohibit access to the
Execute block erasure flash memory from the CPU, SMS, and DTC.
Execute writing - Prohibit transitions to HALT/STOP mode.
Manipulate extra area - Prohibit stopping of the CPU clock or the high-speed
on-chip oscillator and changing of their frequencies.
Set flash memory control mode to
non-programmable mode
? ~
| End of self-programming J
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3. 33.10.1 Overview of the data flash memory (Page 1366)

Incorrect:
An overview of the data flash memory is provided below.
(omitted)

- Manipulating the DFLCTL register is prohibited while rewriting the data flash memory.

- Transition to the STOP._made is prohibited while rewriting the data flash memory.
(omitted)

© 2025 Renesas Electronics Corporation. All rights reserved.
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Date: Oct. 30, 2025

Correct:

An overview of the data flash memory is provided below.
(omitted)

- Manipulating the DFLCTL register is prohibited while rewriting the data flash memory.

- Transition to the HALT/STOP mode is prohibited while rewriting the data flash memory.
(omitted)
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4. 34.3 Security Settings for On-chip Debugging (Page 1369)

Incorrect:
To protect against third parties reading the contents of memory, on-chip debugging includes
the following functionality.
« Disabling of connection between the RL78 microcontroller and the programmer or on-
chip debugger (see 33.9 Security Settings in Section 33 Flash Memory).
« On-chip debugging control bits in the flash memory at 000C3H (see Section 32 Option
Bytes)

* An area in the range from 000C4H to 000CDH to hold the security ID code for on-chip
debugging.Noel

Table 34 - 1 On-chip Debug Security ID

Address
000C4H to 000CDH

Security ID Code for On-chip Debugging
Any 10-byte ID codett2

040C4H to 040CDH

Note 2. The setting FFFFFFFFFFFFFFFFFFFFH is not allowed.

© 2025 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Oct. 30, 2025

Correct:

To protect against third parties reading the contents of memory, on-chip debugging includes
the following functionality.
« Disabling of connection between the RL78 microcontroller and the programmer or on-
chip debugger (see 33.9 Security Settings in Section 33 Flash Memory).
» On-chip debugging control bits in the flash memory at 000C3H (see Section 32 Option
Bytes)

» An area in the range from 000C4H to 000CDH to hold the security ID code for on-chip
debugging.Nete

Note The area to hold the security ID code for use in on-chip debugging is also used to

hold the ID code for the programmer connection ID authentication when a
programmer is to be used.

Table 34 - 1 On-chip Debug Security ID

Address
000C4H to 000CDH

Security ID Code for On-chip Debugging
Any 10-byte ID codeNoe23

040C4H to 040CDH

Note 1. The setting FFFFFFFFFFFFFFFFFFFFH is not allowed.
Note 2. Set the 10-byte security ID for on-chip debugging at both 000C4H to 000CDH and

040C4H to 040CDH when boot swapping is to be used or the value of the BTFLG
bit in the FLSEC register is 0.

Page 14 of 75
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5. 2.2.3.2 Connecting the VBAT pin to the battery for use in backing

up (Page 106)

Incorrect:

(omitted)

Figure 2 - 1 Example of the Connection of the VBAT Pin

Power supply and other circuits

RL78/G23

EVpoe 0f EVoor

Backfiow prevention diode

VBAT/P121

HE

© 2025 Renesas Electronics Corporation. All rights reserved.
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Correct:

Date: Oct. 30, 2025

(omitted)

Figure 2 - 1 Example of the Connection of the VBAT Pin

Power supply and other circuits RL78/G23
i B [ = ]
Backflow prevention diode
VEC\ -
Other peripheral
e
P122
Open
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RENESAS TECHNICAL UPDATE TN-RL*-A0151A/E
6. 2.2.3.3 Using the VBAT pin (Page 107)

Incorrect:
How to make the initial settings for the VBAT pin and an example of the procedure for
switching the power supply pin to the VBAT pin are described below. This processing is to

be completed before the voltage on the VDD pin falls below that supplied from the VBAT pin.

In addition, Figure 2 - 2 shows the state transitions in switching the power supply pin
between the VDD and VBAT pins.

1. Making the initial settings for the VBAT pin
Set the P121 pin to X1 oscillation mode (by setting the EXCLK and OSCSEL bits of the
CMC register to 0 and 1, respectively, and the MSTOP bhit of the CSC register to Q) in the
initial settings.
(omitted)

© 2025 Renesas Electronics Corporation. All rights reserved.
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Date: Oct. 30, 2025

Correct:

How to make the initial settings for the VBAT pin and an example of the procedure for
switching the power supply pin to the VBAT pin are described below. This processing is to
be completed before the voltage on the VDD pin falls below that supplied from the VBAT pin.
In addition, Figure 2 - 2 shows the state transitions in switching the power supply pin
between the VDD and VBAT pins.

1. Making the initial settings for the VBAT pin
Set the P121 pin to X1 oscillation mode (by setting the EXCLK and OSCSEL bits of the
CMC register to 0 and 1, respectively, and the MSTOP bit of the CSC register to 1) in the
initial settings.
(omitted)
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7. 2.4 Block Diagrams of Pins (Page 125, Page 126, Page 132, Page

135, Page 138 to Page 141, Page 143 to Page 145)

Incorrect:
(Page 125)

Figure 2 - 21 Pin Block Diagram for Pin Type 7-38-1

Correct:

Date: Oct. 30, 2025

Figure 2 - 21 Pin Block Diagram for Pin Type 7-38-1

=) Alternate

function

EVbp
WRPU

PUm register
(PUmn)

RDPORT T >
= s
0
WRPORT I o
Output latch Eveo
é (Pmn) .

WRpMs
PMS register
WRpM
PMm register
(PMmn) Evss

Alternate function
(SAU and UARTA)

Note 1

Alternate function
(other than SAU and
UARTA) Mot PMCE
mn.
WRccDE Pmn
PMmn
CCDE register CCDEOx

© Pmn

Internal bus

D

O (CCDEOX)
WRPMCE

P PMCEm register

- (PMCEmn)

(omitted)

© 2025 Renesas Electronics Corporation. All rights reserved.
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=) Alternate
function

WRpU

PUm register

ﬁ

(PUmn)

WRPORT

Output latch

i

(Pmn)

Internal bus

PMS register

WRpPM

PMm register

(PMmn)

Alternate function
(SAU and UARTA)
Note 1

¥

Alternate function
(other than SAU and
UARTA) ¢ ?

WRccpE

CCDE register

|

EVoo

EVop

@ Pmn

(CCDEOX)
WRPMCE PMCEmn
A PMCEm register PMmn
O (PMCEmn) CCDEOX
A
(omitted)
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(Page 126)

Figure 2 - 22 Pin Block Diagram for Pin Type 7-39-1

51A/E

Date: Oct. 30, 2025

Figure 2 - 22 Pin Block Diagram for Pin Type 7-39-1

WRpU

PUm register
(PUmn)

RDPORT

EVop

PMCTmn
P-ch

=

WRPORT

Output latch
(Pmn)

PMS register

PMm register
(PMmn)

WRpM

WRpPoOM

Internal bus

POMm register
(POMmn)

Alternate function

(SAU and UARTA)

Note 1

Alternate function
(other than SAU and
UARTA) "¢?

WRccpE

CCDE register

(CCDEOX) Touch sensor output data signal

PDIDISm register
(PDIDISMN)

PMCTm register
(PMCTmn)

PMCEmM register
(PMCEmn)

PMCTmn

(}ﬂ PMCTmn | PMS
PDIDISmn CCDEOx

@ Pmn

EVop

PMCTmn
| P-ch

WRpu

PUm register
(PUmn)

RDPORT T PMCTmn L PMS
J ( EPDIDISmn CCDEOx
um
0 -

WR
PORT EVoD

PMCEmn

- O re
ELCL

PMCTmn

Output latch
(Pmn)

PMS register

PMm register
(PMmn)

WRpPM

EVss

WRproOM

Internal bus

POMmM register
(POMmn)

Alternate function

(SAU and UARTA)

Note 1

Alternate function
(other than SAU and
UARTA) "o¢?

WRccpe

PMCTmn

CCDE register
(CCDEOX)

WRPDIDIS Touch sensor output data signal

PDIDISm register
(PDIDISMN)

PMCTm register
(PMCTmn)

PMCEm register
(PMCEmn)

(omitted)
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(Page 132)

Figure 2 - 26 Pin Block Diagram for Pin Type 8-6-9 Figure 2 - 26 Pin Block Diagram for Pin Type 8-6-9
~ WReU EVoD ~")] WReu EVop
PUm register é PUm register
(PUMN) poch (PUmn) p-ch
WRPIM

PIMm register é PIMm register
(PIMmn) (PIMmn)
WRpMCA WRpMCA
PMCAM register PDIDISmn AT\ é PMCAmM register PDIDISmn {\
(PMCAmN) 1/ (PMCAmN) 1/
Alternate Alternate »
function function "~
RDPORT RDPORT
1
1 1
0 0 H—
WRPORT WRPORT
PMCEmn EVop PMCEmn EVop
Output latch Output latch 0
(Pmn) (Pmn) DD_
[} %)
2 P-ch 2 P-ch
g @ Pmn g WRPMSs r—© Pmn
o} [}
c - = -
- PMS register N-ch PMS register N-ch
WRpM WRpM
EVss EVss
PMm register PMm register
(PMmn) (PMmn)
WRpoOM WRrOM
POMm register é POMm register
(POMmN) (POMmN)
Alternate function Alternate function
(SAU and UARTA) (SAU and UARTA)
Note 1 Note 1
Alternate function Alternate function
(other than SAU and (other than SAU and
UARTA) Mot UARTA) "¢ ?
WRPpDIDIS Comparator input ¢——— WRPDIDIS Comparator input ¢——

WRpPMCE WRPMCE
PMCEm register é
(PMCEmn)
A

(omitted) (omitted)
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(Page 135)
Figure 2 - 28 Pin Block Diagram for Pin Type 8-31-2 Figure 2 - 28 Pin Block Diagram for Pin Type 8-31-2
~") WReu EVbD =] WReu EVop
PUm register PUm register
(PUMN) p-ch (PUMN) p-ch
PIMm register PIMm register
(PIMmn) (PIMmn)
WRpmCT WRpmCT
PMCTm register PDDB’““‘Y\ PMCTm register PDDB’“"‘Y\
(PMCTmn) 1 (PMCTmn) 1/
Alternate Alternate
function function
RDPORT RDPORT
1 1
1 1
0 —— 0 ——
WRPORT WRPORT
EVoo EVoo
Output latch Output latch
: o AF P : Ok 7o
o o
g WRPpMs © Pmn g WRPMS © Pmn
ja} ja}
c N-ch c N-ch
- PMS register - PMS register
WRPM WRPM
EVss EVss
PMm register PMm register
(PMmn) (PMmn)
WRproM WRproM
POMm register POMm register
(POMmn) (POMmn)
Alternate function Alternate function
(SAU and UARTA) (SAU and UARTA)
Note 1 Note 1
Alternate function Alternate function
(other than SAU and (other than SAU and
UARTA) "¢? UARTA) "¢?
WRPDIDIS WRPDIDIS
PDIDISm register PMCTmn PDIDISm register PMCTmn
(PDIDISmn) (PDIDISmn)
Touch sensor output data signal Touch sensor output data signal
— —
(omitted) (omitted)
© 2025 Renesas Electronics Corporation. All rights reserved. Page 20 of 75
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(Page 138)

Figure 2 - 30 Pin Block Diagram for Pin Type 8-33-3

Date: Oct. 30, 2025

Figure 2 - 30 Pin Block Diagram for Pin Type 8-33-3

PIMm register

EVoo

(PIMmn)

WRewCA PMCTmn

PDIDISmnA)_\
1/

PMCAmM register
(PMCAmn)

Alternate
function
RDPORT
1
1
0
0 ——
WRPORT

Output latch
(Pmn)

Internal bus

PMS register

PMm register
(PMmn)

WRpPOM

POMmM register
(POMmn)

Alternate function
(SAU and UARTA)
Note 1

Alternate function
(other than SAU and
UARTA) "o¢?

PMCTm register
(PMCTmn) PMCAmN.
PMCTmn:

WRPDIDIS

WRpmCT AID converter

Touch sensor output data signal
PDIDISm register
(PDIDISMN)

@ Pmn

EVss

L p-ch

T N-ch

(omitted)
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Internal bus

PIMm register

(PIMmn)

PMCAm register
(PMCAmN)

Alternate
function
RDpORT
1
1
o
0 ——
WRPORT

Output latch
(Pmn)

PMCTmn
PDIDISmn:
>

PMS register

PMm register
(PMmn)

WRpPOM

POMmM register
(POMmn)

Alternate functi
(SAU and UARTA)
Note 1

Alternate function
(other than SAU and
UARTA) Note?

WRemcT AID converter

PMCTm register

EVop

P-ch

N-ch

EVss

L pch

T N-ch

© Pmn

(PMCTmn) PMCAmMN
PMCTmn
Touch sensor output data signal
PDIDISm register
(PDIDISMN)
(omitted)
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(Page 140)

Figure 2 - 31 Pin Block Diagram for Pin Type 8-38-1

Internal bus

WRpPU

PUm register

(PUMN)

EVoo

WRPIM
PIMm register
(PIMmn)
Alternate
function
RDpPORT

1

WRPORT

Output latch |

PMCEmn

(Pmn)

PMS register

PMm register

WRpMs

WReMm

T o9 >-°
ELCL
function | 1

(PMmn)

Alternate function
(SAU and UARTA)

Note 1

Alternate function
(other than SAU and
UARTA) \¢?

WRccpe

CCDE register
(CCDEOX)

PMCEm register
(PMCEmn)

PMCEmn

Pmn
PMmn g:)i

CCDEOx

PMS
T @ccomx

EVop

0| SOLLY

Date: Oct. 30, 2025

Figure 2 - 31 Pin Block Diagram for Pin Type 8-38-1

Internal bus

© 2025 Renesas Electronics Corporation. All rights reserved.
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WRpPU

PUm register

(PUMN)

EVop

WRpPIM
PIMm register
(PIMmn)
Alternate
function

RDPORT
1
0

1
0 —

WRPORT
Output latch |

|
(Pmn)

WRPMS

PMS register

WRpPM

PMm register

ELCL
function

PMCEmn

PMS
T @ccosm

(PMmn)

Alternate function
(SAU and UARTA)
Note 1

Alternate function
(other than SAU and
UARTA) Note?

WRccpe

CCDE register

(CCDEOX)

WRPMCE

PMCEm register
(PMCEmn)

PMCEmn

PMmn
CCDEOX

EVop

@ Pmn

EVss

(omitted)
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(Page 141)

Figure 2 - 32 Pin Block Diagram for Pin Type 8-38-2

51A/E

Date: Oct. 30, 2025

Figure 2 - 32 Pin Block Diagram for Pin Type 8-38-2

WRpu

PUm register
(PUmn)

EVop

WRpIM

PIMm register

(PIMmn)

Alternate
function

RDPORT

WRPORT

PMCEmn

Output latch |
(Pmn)

ELCL
function

PMS register

cmos
3 PMS
Tl C‘C:'D: CCDEOX
L
I 3
PDIDISMN
EVop

+-O) pmn

WRpM

Internal bus

PMm register
(PMmn)

WRproM

POMmM register
(POMmn)

Alternate function

(SAU and UARTA)

Note 1

Alternate function
(other than SAU and
UARTA) "2

WRccpE

CCDE register
(CCDEOX)

PDIDISM register
(PDIDISMN)

PMCEm register
(PMCEmn)

PMCEmn

Pmn
PanﬁDﬁ

CCDEOX

—_—

WRpPU

PUm register

EVobp

(PUmn)

WRPIM

é PIMm register
(PIMmn)
Alternate
function

RDPORT

CMOS
3 PMS
Iy GCF: CCDEOX
TTL
T 3
PDIDISMn
EVoo

POMmM register
(POMmn)

Alternate function
(SAU and UARTA)
Note 1

Alternate function
(other than SAU and
UARTA) N2

WRccpe

CCDE register
(CCDEOX)

PDIDISM register
(PDIDISmn)

WRPDIDIS

PMCEmM register
(PMCEmn)

(omitted)
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WRPORT
é Output latch | PMCEmn
(Pmn)
WRpMS ELCL
™ function
3 0
E =l
S| WRem 1
[} =
E CCsx
PMm register
(PMmn)
WRPoM

PMCEmn

PMmn
CCDEOX

@ Pmn

EVss

(omitted)
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(Page 143)

Figure 2 - 33 Pin Block Diagram for Pin Type 12-38-1

Date: Oct. 30, 2025

Figure 2 - 33 Pin Block Diagram for Pin Type 12-38-1

RDPORT

WRPORT

WRpMs
a (D
3 -
©
£ WRPM
o]
£
WRccoe
D
A
——

il i

Alternate

%

Output latch

)

CCDEOx

(Pmn)

PMS register

PMm register

(PMmn)

Alternate function
(SAU and UARTA)
Note 1

Alternate function
(other than SAU and
UARTA) M¢?

CCDE register
(CCDEOX)

Pmn
CCDEOXx

°N +—O PFm

4 57N7Ch
CCSx—|
1

EVss1

RDpoRT

WRPORT

WRpms

WRpPM

Internal bus

i

WRccpE
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i

Alternate

=4
5
E]

%f

Output latch

CCDEOX

(Pmn)

PMS register

PMm register

(PMmn)

Alternate function
(SAU and UARTA)
Note 1

Alternate function
(other than SAU and
UARTA) Mo'¢?

CCDE register
(CCDEOX)

CCDEOX

(omitted)
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(Page 144)

Figure 2 - 34 Pin Block Diagram for Pin Type 12-38-2 Figure 2 - 34 Pin Block Diagram for Pin Type 12-38-2

Alternate

)

WRPORT

Output latch

i

Alternate

)

WRPORT

Output latch

WRPERO WRPER0O
PERO PERO
(ICAJEN) (IICAJEN)
RDpORT RDPORT
1 1
™% @ ‘
0 1 -- CCDEOX ° 1 p— CCDEOX
= =
0 t— 0~

i

~| N-ch ~| N-ch
WRPMs ccsx—] WRpMs ccsx—
1) 1 I 1
a2 Vss 2 Vss
= a PMS register = D PMS register
= £
é WRpPM g WRpM
PMm register PMm register
(PMmn) (PMmn)
Alternate function Alternate function
(SAU and UARTA) (SAU and UARTA)
Note 1 Note 1
Alternate function Alternate function
(other than SAU and (other than SAU and
UARTA) "2 UARTA) "2
WRccDE Pmn. WRccpE
CCDEOX CCDEOX
M CCDE register M CCDE register
< (CCDEOX) % (CCDEOX)
—~ ~

(omitted)
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(Page 145)

Figure 2 - 35 Pin Block Diagram for Pin Type 12-38-3

Date: Oct. 30, 2025

Figure 2 - 35 Pin Block Diagram for Pin Type 12-38-3

WRPERO

PERO

WRpMs

PMS register

WRpM

Internal bus

PMm register

(IICAJEN)
RDPORT
1 >
A PMS
~ . f T CCDEOX
0
WRPORT
PMCEmn
Output latch
(Pmn)

(PMmn)

Alternate function
(SAU and UARTA)

Note 1

Alternate function
(other than SAU and
UARTA) "°?

WRccpE

PMCEm register
(PMCEmn)

CCDE register PMCEmn
'mn

(CCDEOX) prpmn
CCDEOXx:

WRPERO

PERO

(IICAJEN)

RDPORT

WRPORT

Output latch

PMS
CCDEOX

PMCEmn

(Pmn)

PMS register

PMm register

WRPMs

WRpPM

Internal bus

(PMmn)

Alternate function
(other than SAU and
UARTA) M2

CCDE register
(CCDEOX)
PMCEmM register
(PMCEmn)

WRccpe

Alternate function
(SAU and UARTA)
Note 1

PMCEmn:
Pan% )
CCDEOXx

(omitted)
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8. 4.5.4 Examples of reqgister settings for port and alternate functions
(Page 262, Page 281)
Incorrect:
(Page 262) Correct:
Table 4 -7  Examples of Register and Output Latch Settings for Alternate Functions (30-pin to 84-pin Praducts with 96- Table 4 -7  Examples of Register and Output Latch Settings for Alternate Functions (30-pin to 64-pin Products with 96-
Kbyte or 128-Kbyte Flash Memory) (14/16) Kbyte or 128-Kbyte Flash Memory) (14/16)
g Functicn Used cMC °E' Function Used cMC
5 e P | e | 207 | 32| 36 | 40- [ 44 | 48- | 52- | B4- 3 e P | poc | 20| 32| 36+ | 40- | 44- | 48 | 52 | 64
£ :f;mI:ﬂ Vo EXCLK, OSCSEL, EXCLKS, OSCSELS | XTSEL pin | pin | pin | pin | pin | pin | pin | pin & NamI:n Vo EXCLK, OSCSEL, EXCLKS, OSCSELS | XTSEL pin | pin | pin | pin | pin | pin | pin | pin
a
P121 | P121 Input 00 xx /10 xx /11 xx 0 1 ® P o ¥ ¥ v v Py o P121 | P121 Input 00 xx/ 10 xx ! 11 xx 0 1 = o ~ v L4 v v L o
xx 00/ xx 10/ xx 11 1Note xx 00/ xx 10/ xx 11 1Note
Output 00 xx/ 10 3¢ f 11 xx 0 0 o1 Output 00 xx / 1030 /11 xx 0 0 01
00/ xx 10/ xx 11 {Note 00/ xx 10/ xx 11 {Note
El21 Input 00 00/ 10 300§ 11 xx 1] 1 * ¥ - o " - v Y v El21 Input 00 xx / 1030/ 1 xx 0 1 * ¥ v 4 o v v v v
*x 00/ xx 10/ xx 11 1MNate xx 00/ xx 10/ xx 11 1Note
vBAT  |Input 00 xx /10 Xx /1L XX o | o | 2 |=]|=|=|~“|~“]~"|~]|~ VBAT  |— 01 xx o | 2 | X | =|=|=|¥]|~“|~]|~]~
X1 — 01 xx 0 1 ® s < v s v v s v X1 — 01 xx 0 1 *® B < ¥ 4 .r V v «
XT1 — a0 01 1 1 *® v v v = =] - ] s XT1 _ xx 01 1 1 * ks ¥ ¥ el el —_— -
EXCLKS Input xx 11 o i x FREVY [T P ¥ v v v v EXCLKS Input 11 4] _ = —_— - - b v ¥ ¥ v
Note This setting is only applicable in the 30- to 36-pin products. Note This setting is only applicable in the 30- to 36-pin products.
(omitted) (omitted)
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Date: Oct. 30, 2025

(Page 281)
Table 4-8  Examples of Register and Qutput Latch Settings for Alternate Functions (Products with 192-Kbyte to 768-
Kbyte Flash Memory and 80-pin and 100-pin Products with 128-Kbyte Flash Memory) (18/21)
2 Function Used cMmc
2 | Function EXCLK, OSCSEL, EXCLKS Ph | g | 2y 32) 36140 (b |42 o4 [ 8O- (100, 128
& Name o OSCSEL'S " XTSEL pin | pin | pin | pin | pin | pin | pin | pin | pin | pin | pin
P121 [P121 Input 00 30/ 10 00/ 11 xx 0 1 * AR AR RS RS R Ed A RS R
00 00 /o0 10 £ 11 1Note
Qutput 0030/ 1000 £ 11 xx 1] 0 o1
3¢ 00/ xx 10/ xx 11 {Nate
El121 Input 00 xx /10 xx /11 xx o 1 * S o v L A B I
%000/ x0x 10/ xx 11 1Neote
VEBAT | loput 000X L 10xx /11X o | o | Q [A|=]|=]|¥ ]|~ ||~~~ ]|~]|~
X1 — 01 xx 8] 1 ® o o o s o v W o o o o
XM — xx 01 1 1 X || =] =] =] =] == =] =
EXCLKS |Input xx 11 0 — *® — == |||~~~
Note This setting is only applicable in the 30- to 36-pin products.

(omitted)
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Table 4-8  Examples of Register and Qutput Latch Settings for Alternate Functions (Products with 192-Kbyte to 768-
Kbyte Flash Memory and 80-pin and 100-pin Products with 128-Kbyte Flash Memaory) (18/21)
2 Function Used cMmc
2 | Function EXCLK, OSCSEL, EXCLKS Ph | i | Sy s ] B0 (A0 f e (48152 64 | 89100 128
& Name o OSCSEL'S " XTSEL pin | pin | pin | pin | pin | pin | pin | pin | pin | pin | pin
P121 [P121 Input 00 30/ 10 00/ 11 xx 0 1 * AR AR R R Ea B Ed RS R
00 00 /o0 10 £ 11 1Note
Qutput 0030/ 1000 £ 11 xx 1] 0 o1
3¢ 00/ xx 10/ xx 11 {Nate
El121 Input 00 xx /10 xx /11 xx o 1 * L B I o v L A B I
%000/ x0x 10/ xx 11 1Note
VBAT | 01 xx 0 0 [} X _— -] ¥ v s v v v o o
X1 — 01 xx 8] 1 ® o o o s o v W o o o o
XM — xx 01 1 1 K | | o] ] | [ = | | ] =
EXCLKS |Input xx 11 0 — *® — == |||~~~
Note This setting is only applicable in the 30- to 36-pin products.

(omitted)
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9. 12.3.8 Analog input channel specification reqgister (ADS) (Page

574)
Incorrect:
(omitted)
Caution 7. When the setting of the ADISS bit is 1, the internal reference voltage cannot be

Caution 8.

Caution 9.

used for the + side reference voltage. After the ADISS bit is set to 1, the initial
conversion result cannot be used. For the setting flow, see 12.7.5 Example of
using the ADC when selecting the temperature sensor output voltage or internal
reference voltage, and software trigger no-wait mode and one-shot conversion
mode. For details about the internal reference voltage, see Section 37 Electrical
Characteristics.

Do not set the ADISS bit to 1 when shifting to STOP mode, or to HALT mode
while the CPU is operating on the subsystem clock. When the ADISS bit is set
to 1, the A/D converter reference voltage current (IADREF) indicated in 37.3.2
Supply current characteristics will be added.

When the setting of the ADISS bit is 1, the hardware trigger wait mode and one-
shot conversion mode cannot be used at the same time.

© 2025 Renesas Electronics Corporation. All rights reserved.
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Correct:

Caution 7.

Caution 8.

Caution 9.

Date: Oct. 30, 2025

(omitted)
When the setting of the ADISS bit is 1, the internal reference voltage cannot be
used for the + side reference voltage. After the ADISS bit is set to 1, the initial
conversion result cannot be used. For the setting flow, see 12.7.5 Example of
using the ADC when selecting the temperature sensor output voltage or internal
reference voltage, and software trigger no-wait mode and one-shot conversion
mode. For details about the internal reference voltage, see Section 37 Electrical
Characteristics.
Do not set the ADISS bit to 1 when shifting to STOP mode, or to HALT mode
while the CPU is operating on the subsystem clock. When the ADISS bit is set
to 1, the A/D converter reference voltage current (IADREF) indicated in 37.3.2
Supply current characteristics will be added.
When the setting of the ADISS bit is 1, the hardware trigger wait mode and one-
shot conversion mode cannot be used at the same time.

Caution 10. When the setting of the ADISS bit is 1, the software trigger wait mode and one-

shot conversion mode cannot be used at the same time.
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10. 12.6.6 Software trigger wait mode (select mode, one-shot
conversion mode) (Page 586)

Incorrect:

(omitted)

Caution When <5> or <6> is detected during conversion operation, conversion is restarted
automatically after the stabilization wait time has passed since the rising edge of the
next conversion clock (fAD). The conversion time at the first conversion operation
restarted is the same as that when there is A/D power supply stabilization wait time
in software trigger wait mode or hardware trigger wait mode. (See Table 12 - 3 A/D
Conversion Time Selection (3/8) and Table 12 - 3 A/D Conversion Time Selection
(4/8).)

© 2025 Renesas Electronics Corporation. All rights reserved.
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Correct:

Caution 1.

Caution 2.

Date: Oct. 30, 2025

(omitted)
When <5> or <6> is detected during conversion operation, conversion is
restarted automatically after the stabilization wait time has passed since the
rising edge of the next conversion clock (fAD). The conversion time at the first
conversion operation restarted is the same as that when there is A/D power
supply stabilization wait time in software trigger wait mode or hardware trigger
wait mode. (See Table 12 - 3 A/D Conversion Time Selection (3/8) and Table 12
- 3 A/D Conversion Time Selection (4/8).)
The setting of ADISS being 1 (the input source is temperature sensor output
voltage or internal reference voltage) cannot be used in the software trigger wait
mode (one-shot conversion mode).
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11. 15.3.8 Serial status register mn (SSRmn) (Page 666)

Incorrect:
(omitted)
Note 1. SSR00 to SSR03, SSR10, and SSR11 are present in all products.
SSR12 and SSR13 are only present in the 80- to 128-pin products.
Note 2. This bit is only present in the SSR01, SSR03, SSR11, and SSR13 registers.

Caution 1. If data is written to the SDRmn register when BFFmn = 1, the transmit/receive
data stored in the register is discarded and an overrun error (OVFmn = 1) is
detected.

Caution 2. When the simplified SPI (CSI) is handling reception in the SNOOZE mode
(SWCm = 1), the OVFmn flag will not change.

Remark m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3)

© 2025 Renesas Electronics Corporation. All rights reserved.
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Date: Oct. 30, 2025

Correct:
(omitted)
Note 1. SSR00 to SSR03, SSR10, and SSR11 are present in all products.
SSR12 and SSR13 are only present in the 80- to 128-pin products.
Note 2. This bit is only present in the SSR01, SSR03, SSR11, and SSR13 registers.

Caution 1. If data is written to the SDRmn register when BFFmn = 1, the transmit/receive
data stored in the register is discarded and an overrun error (OVFmn = 1) is
detected.

Caution 2. When the simplified SPI (CSlI) is handling reception in the SNOOZE mode
(SWCm = 1), the OVFmn and BFFmn flags will not change.

Remark m: Unit number (m =0, 1), n: Channel number (n = 0 to 3)

Page 31 of 75



RENESAS TECHNICAL UPDATE TN-RL*-A0151A/E

12. 15.3.13 Serial output register m (SOm) (Page 671)

Incorrect:

Address: FO168H, FO169H (SO1)
After reset.  QFQFHNote

RIW: RIW
Symbol 15 14 13 12 1 10 9 8
sot | 0 | 0 | 0 [ 0 | cko13 | cko12 | CKO11 | CkO10 |
7 6 5 4 3 2 1 0
[ o | o | o | o | soi3 | sotiz | sonn | sotw0 |
CKOmn Serial clock output of channel n
0 Serial clock output value is 0.
1 Serial clock output value is 1.
S0mn Serial data output of channel n
0 Serial data output value is 0.
1 Serial data output value is 1.

Note In the 30- to 64-pin products, the value of the SO1 register is 0303H following a reset.
Caution Be sure to clear bits 15 to 12 and 7 to 4 of the SOO register to 0. Be sure to clear bits 15 to 10
and 7 to 2 of the SO1 register for 30- to 64-pin products and bits 15 to 12 and 7 to 4 of the

SO1 register for 80- to 128-pin products to 0.

Remark m: Unit number (m =0, 1), n: Channel number (n =0 to 3)

© 2025 Renesas Electronics Corporation. All rights reserved.
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Correct:

Address: FO168H, FO169H (SO1)
After reset.  QFQFHNote

RIW: RIW
Symbol 15 14 13 12 1 10 9 8
sot | 0 | 0 | 0 [ 0 | cko13 | ckot2 | ckotl | ckoto |
7 6 5 4 3 2 1 0
[ o | o | o | o | soi3 | sot2 | son | soto |
CKOmn Serial clock output of channel n
0 Serial clock output value is 0.
1 Serial clock output value is 1.
S0mn Serial data output of channel n
0 Serial data output value is 0.
1 Serial data output value is 1.

Note In the 30- to 64-pin products with the ROM of no more than 128 Kbytes, the value of the SO1
register is 0303H following a reset.

Caution Be sure to clear bits 15 to 12 and 7 to 4 of the SOO register to 0. Be sure to clear bits 15 to 10
and 7 to 2 of the SO1 register for 30- to 64-pin products with the ROM of no more than 128

Kbytes and bits 15 to 12 and 7 to 4 of the SO1 register for 80- to 128-pin products to 0.

Remark m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3)
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13. 17.3.4 Baud Rate Generator (Page 943)

Incorrect: Correct:

After the start bit is detected, the latch timing of receive data is determined by the counter specified with the
baud rate generator control register (BRGCAR). If the whole frame including the stop bit has been received

After the start bit is detected, the latch timing of receive data is determined by the counter specified with the
baud rate generator control register (BRGCAn). If the whole frame including the stop bit has been received

before this latching, reception can proceed correctly. Assuming that 11 bits of data are received, the theoretical

W

alues can be calculated as follows.

The relation between 1-bit data length and baud rate
FL = (Brate) - 1

Brate: Baud rate of UART

k: Set value of BRGCAn register

FL: 1-bit data length

Margin of latch timing: 1 clock

Minimum permissible data frame length (FLmin)

before this latching, reception can proceed correctly. Assuming that 11 bits of data are received, the theoretical
values can be calculated as follows.

The relation between 1-bit data length and baud rate
FL = (Brate) - 1

Brate: Baud rate of UART

k: Set value of BRGCAN register

FL: 1-bit data length

Margin of latch timing: Eclock

Minimum permissible data frame length (FLmin)

KESH61855] FLmin=11x FL-%F SFLx 21:;] 5

-1 21k +1
FLmin=11 = FL - 2 x FL= TN FL
» Maximum permissible baud rate for ption on the transmitting side (BRmax)
+ Maximum permissible baud rate for reception on the transmitting side (BRmax) mn—!i“
A R 22k
BRmax = (FLmin/11) "' = 312,(2_'(_1 Brate K=810255! BRmax = (FLmin/11) '= _214(_4-! Brate
+

Maximum permissible data frame length (FLmax)

21k+1
FLmax = 20k FL=11

Minimum permissible baud rate for reception on the transmitting side (BRmin)

BRmin = (FLmax/11) ' = 20K Brate
21k -1

Table 17 - 5 shows the permissible baud rate error between UART and the transmitting side can be calculated
from the above minimum and maximum baud rate expressions.

Maximum permissible data frame length (FLmax)

REBHEES FLmax- Z5tBp g

Minimum permissible baud rate for reception on the transmitting side (ERmin}
k=2: BRmin = Brate: _LB Brate
K=310285! BRmin = (FLmax/11) ' =

Erate

20k
21k -

Table 17 - § shows the permissible baud rate error between UART and the transmitting side can be calculated

Table 17 -5  Maximum/Minimum Permissible Baud Rate Eror from the above minimum and im baud rate
Division ratio (k) Maximum permissible baud rate error Minimum permissible baud rate error Table 17-5 Maximur/Minimum Permissible Baud Rate Error
2 :3.?32‘& 243 Division ratio (k) Maximum permissible baud rate error Minimum permissible baud rate error
4 +3.52% 361% 2 ¥2.27% 221%
8 +4,14% -4.19% 4 k23a% 244%
20 +4.51% -4.53% B *3.53% B81%
50 +4.66% 4.67% = H21% #31%
100 +.71% 471% 50 o] A
100 +4.BE% L4 67%
255 +4,74% -4.74%
256 HT2% 473%
Remark 1. The permissible error of reception depends on the number of bits in one frame, input clock frequency, and division ratio Al e S on the number of bils in one frame, input clock frequency, and division ratio
(k). The higher the input clock frequency and the division ratio (k), the higher the permissible error. (k). The higher the input clock frequency and the division ratio (k), the higher the permissible error.
Remark 2. k: Set value of BRGCAN register

© 2025 Renesas Electronics Corporation. All rights reserved.
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Remark 2. k: Set value of BRGCAn register
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14. 19.4.3 Repeat mode (Page 1024, Page 1025)

Incorrect:
(Page 1024)

(omitted)
1. Example 1 of using repeat mode: Outputting stepping motor control pulses using port pins
The DTC is activated using the interval timer function of channel O of timer array unit 0, and the
patterns of the motor control pulse stored in the code flash memory are transferred to the general-
purpose port pins.
- The vector address is EEG14H and control data is allocated at FFCDOH to FFCD7H.
- Transfers 8-byte data at addresses from 02000H to 02007H of the code flash memory from the
mirror area (F2000H to F2007H) to port register 1 (FFFO1H).
- A repeat mode interrupt is disabled.

© 2025 Renesas Electronics Corporation. All rights reserved.
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Date: Oct. 30, 2025

Correct:

(omitted)
1. Example 1 of using repeat mode: Outputting stepping motor control pulses using port pins
The DTC is activated using the interval timer function of channel 0 of timer array unit 0, and the
patterns of the motor control pulse stored in the code flash memory are transferred to the general-
purpose port pins.
- The vector address is FFC17H and control data is allocated at FFCDOH to FFCD7H.
- Transfers 8-byte data at addresses from 02000H to 02007H of the code flash memory from the
mirror area (F2000H to F2007H) to port register 1 (FFFO1H).
- A repeat mode interrupt is disabled.
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(Page 1024)

Figure 19 - 19 Example 1 of Using Repeat Mode: Outputting Stepping Motor Control Pulses Using

Port Pins

DTCBAR = FCH

v

Vector address (EECJ4H) = DOH
DTCCR18 (FFCDOH) = 03H
DTBLS18 (FFCD1H) = 01H
DTCCT18 (FFCD2H) = 08H
DTRLD18 (FFCD3H) = 08H
DTSAR18 (FFCD4H) = 2000H
DTDAR18 (FFCD6H) = FFO1H

DICEN24.=1

L]

Timer setting

L]

Code flash memory

1 2000H

Setting P10 to P13 to output mode

L]

Starting timer operation

2007H

D Port register 1

A

Timer channel 00
count end interrupt ?

Yes
DTCCT18 = 01H?

Example of 1-2 phase excitation

Data transfer No
DTCCT18 = DTRLD18 Data transfer
- 00000 |

11 The processing shown inside the dotted

lines is automatically executed by the DTC.

To stop the output, stop the timer first and then clear DTCEN24.
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Figure 19 - 19 Example 1 of Using Repeat Mode: Outputting Stepping Motor Control Pulses Using

Port Pins

DTCBAR = FCH

v

Vector address (FFC17H) = DOH
DTCCR18 (FFCDOH) = 03H
DTBLS18 (FFCD1H) = 01H
DTCCT18 (FFCD2H) = 08H
DTRLD18 (FFCD3H) = 08H
DTSAR18 (FFCD4H) = 2000H
DTDAR18 (FFCD6H) = FFO1H

DTCEN20 =1

L]

Timer setting

L]

Code flash memory

2007H

1 2000H

P g

Port register 1

Setting P10 to P13 to output mode

L]

Starting timer operation

L

Data transfer

]

A

Timer channel 00
count end interrupt ?

Yes
DTCCT18 = 01H?

No

DTCCT18 = DTRLD18

Data transfer

o

Example of 1-2 phase excitation

priesriesy
oot

The processing shown inside the dotted
lines is automatically executed by the DTC.

To stop the output, stop the timer first and then clear DTCENZ20.
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(Page 1025)

2. Example 2 of using repeat mode: Outputting a sine wave using the 8-bit D/A converter

The DTC is activated using an interrupt of the interval timer function of channel 0 of timer array unit
1, and the table of the sine wave stored in the data flash memory is transferred to the 8-bit D/A
conversion value setting register 0 (FO330H). The timer interval time is set to the D/A output setup

time.

Figure 19 - 20 Example 2 of Using Repeat Mode: Outputting a Sine Wave Using the 8-bit D/A

Converter

(omitted)

Date: Oct. 30, 2025

2. Example 2 of using repeat mode: Outputting a sine wave using the 8-bit D/A converter
The DTC is activated using an interrupt of the interval timer function of channel 0 of timer array unit
0, and the table of the sine wave stored in the data flash memory is transferred to the 8-bit D/A
conversion value setting register 0 (FO330H). The timer interval time is set to the D/A output setup
time.
(omitted)

Figure 19 - 20 Example 2 of Using Repeat Mode: Outputting a Sine Wave Using the 8-bit D/A
Converter

DTCBAR = FCH

L]

Vector address (FFC17H) = D8H
DTCCR19 (FFCD8H) = 03H
DTBLS19 (FFCD9H) = 01H
DTCCT19 (FFCDAH) = FFH
DTRLD19 (FFCDBH) = FFH
DTSAR19 (FFCDCH) = 1200H
DTDAR19 (FFCDEH) = EF1CH

i T

D/A conversion value
setting register 0

Data flash memory

DTCEN20 =1 V—\_/ 1200H M

Timer setting

L]

Enabling D/A conversion

¥

Starting timer operation

I

Timer channel 1Q
count end interrupt?

Yes
Yes
DTCCT19 =01H?
Data transfer No
DTCCT19 = DTRLD19 Data transfer

S —

.1 The processing shown inside the dotted
lines is automatically executed by the DTC.

DTCBAR = FCH

L]

Vector address (FFC17H) = D8H
DTCCR19 (FFCD8H) = 03H
DTBLS19 (FFCD9H) = 01H
DTCCT19 (FFCDAH) = FFH
DTRLD19 (FFCDBH) = FFH
DTSAR19 (FFCDCH) = 1200H
DTDAR19 (FFCDEH) = 0330H

L]

DTCEN20 =1

(]

Timer setting

L]

i T

D/A conversion value
setting register 0

Data flash memory

1200H

/_\_/

Enabling D/A conversion

¥

Starting timer operation

I

(omitted)
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Data transfer

]

Timer channel 00
count end interrupt?.

Mo

DTCCT19 = DTRLD19

1”771 The processing shown inside the dotted
lines is automatically executed by the DTC.

(omitted)
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15. 37.2.3 Characteristics of the On-chip Oscillators (Page 1401)

Incorrect:
(TA=-40t0 +105°C, 1.6 V=VDD =55V, Vss=0V)
Item Symbol Conditions Min. Typ. Max. Unit
High-speed on-chip fiH 1 32 MHz

oscillator clock frequency

Date: Oct. 30, 2025

Correct:
(TA=-401t0+105°C, 1.6 V=VDD=55V, Vss=0V)
Item Symbol Conditions Min. Typ. Max. Unit
High-speed on-chip fiH 1 32 MHz

oscillator clock frequency

Middle-speed on-chip fim 1 4 MHz
oscillator clock

frequencyNote 3

Middle-speed on-chip -12 +12 %
oscillator clock frequency
accuracyMote 1

Middle-speed on-chip 0.15 %
oscillator clock correction
resolution

Middle-speed on-chip 017 | %/°C
oscillator frequency Note 4
temperature coefficient

Low-speed on-chip fiL 32.768 kHz
oscillator clock
frequencyNote 3

Low-speed on-chip -15 +15 %
oscillator clock frequency
accuracyNote 1

Low-speed on-chip 03 %
oscillator clock correction
resolution

Low-speed on-chip #0.21 %/°C
oscillator frequency Note 4
temperature coefficient

Note 1. The accuracy values were obtained in testing of this product.

Note 2. The listed condition applies when the setting of the FRQSEL3 bit is 1.

Note 3. The listed values only indicate the characteristics of the oscillators. Refer to AC Characteristics for instruction
execution time.

Note 4. Guaranteed by characterization results.

© 2025 Renesas Electronics Corporation. All rights reserved.
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Middle-speed on-chip fim 1 4 MHz
oscillator clock
frequencyMote 3

Middle-speed on-chip -12 +12 %
oscillator clock frequency
accuracyNote 1

Middle-speed on-chip 0.15 %
oscillator clock correction

resolution

Middle-speed on-chip 017 | %/°C
oscillator frequency Note 4

temperature coefficient

Low-speed on-chip fiL 32.768 kHz
oscillator clock
frequencyNote 3

Low-speed on-chip -15 +15 %
oscillator clock frequency
accuracyllole 1

Low-speed on-chip 03 %
oscillator clock correction

resolution

Low-speed on-chip 021 | %I°C
oscillator frequency Note 4

temperature coefficient

Note 1. The accuracy values were obtained in testing of this product.

Note 2. The listed condition applies when the setting of the FRQSEL3 bit is 1.

Note 3. The listed values only indicate the characteristics of the oscillators. Refer to AC Characteristics for instruction
execution time.

Note 4. These values are the results of characteristic evaluation and are not checked for shipment.
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16. 37.3.1 Pin characteristics (Page 1406)

Incorrect:
(omitted)
(Ta=-40to +105°C, 1.6 V=EVDDO =EVDD1=VDD =55V, Vss =EVss0=EVss1=0V) (3/7)
Item Symbol Conditions Min. Typ. Max. Unit
Input voitage, high ViH1 P00 to PO7, P10 to P17, Normal input buffer 0.8 EVoDo EVooo Vi
P30 to P37, P40 to P47,
PS50 to P57, P64 to P87,
P70 to P77, P80 to P87,
P30 to P97, P100 to P106,
P110 to P117, P120,
P125 to P127, P140 to P147
ViHz P01, P03, P04, P10, P11, TTL input buffer 22 EVooo W
P13 to P17, P43, P44, 40V =EVoDos55V
P53 to P55, P80, P81, P142, s
P143 TTL input buffer 20 EVooo W
33V=sEVoDo<40V
TTL input buffer 1.5 EVooo W
16V=EVoDo<33V
ViH3 P20 to P27, P150 to P156 0.7 Voo Voo W
ViHg4 PE0 to P63 0.7 EVooo 6.0 v
VIHS P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8 Voo Voo v
Input voitage, low Vit P00 to PO7, P10 to P17, Normal input buffer 0 0.2 EVoDo W
P30 to P37, P40 to P47,
P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P80 to P97, P100 to P106,
P110 to P17, P120,
P125 to P127, P140 to P147
ViLz P01, P03, P04, P10, P11, TTL input buffer 0 0.8 v
P13 to P17, P43, P44, 4.0V<sEVoDos55V
P53 to P55, P80, P81, P142, :
P143 TTL input buffer 0 0.5 W
33V=EVooo<4.0V
TTL input buffer 0 0.32 W
16V =EVooo<33V
ViLs P20 to P27, P150 to P156 0 0.3 Voo
ViL4 P60 to P63 0 0.3 EVopo
ViLs P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2 Voo

(omitted)
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Date: Oct. 30, 2025

Correct:
(omitted)
(Ta=-40to +105°C, 1.6 V=EVDDO =EVDD1=VDD =55V, Vss = EVsso=EVss1=0V) (3/7)
Item Symbol Conditions Min. Typ. Max. Unit
Input voitage, high ViH1 P00 to PO7, P10 to P17, Normal input buffer 0.8 EVoDo EVooo Vi
P30 to P37, P40 to P47,
PS50 to P57, P64 to P87,
P70 to P77, P80 to P87,
P30 to P97, P100 to P106,
P110 to P117, P120,
P125 to P127, P140 to P147
ViHz PO1, P03, P04, P10, P11, P13 to TTL input buffer 2.2 EVooo v
P17, P41, P43, P44, P53 to P55, 40V=EVDDO=55V
P71, P8O, P81, P142, P143 TTL input bufier 20 EVoDo v
33V=EVooo<40V
TTL input buffer 1.5 EVooo W
16V=EVooo<33V
ViH3 P20 to P27, P150 to P156 0.7 Voo Voo W
ViHg4 PE0 to P63 0.7 EVooo 6.0 v
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8 Voo Voo v
Input voitage, low Vit P00 to PO7, P10 to P17, Normal input buffer 0 0.2 EVoDo W
P30 to P37, P40 to P47,
P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P80 to P97, P100 to P106,
P110 to P17, P120,
P125 to P127, P140 to P147
ViLz PO1, P03, P04, P10, P11, P13 to TTL input buffer 0 0.8 v
P17, P41, P43, P44, P53 to P55, 40V=EVooos55V
P71, P80, P81, P142, P143 TTL inpul buffer 0 0.5 W
33V=EVooo<4.0V
TTL input buffer 0 0.32 W
16V =EVooo<33V
ViLs P20 to P27, P150 to P156 0 0.3 Voo
ViL4 P60 to P63 0 0.3 EVopo
ViLs P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2 Voo

(omitted)
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17. 37.3.2 Supply current characteristics (Page 1411, Page 1414, Page

1418, Page 1421, Page 1425, Page 1428)

Incorrect:
(Page 1411)

1. 30- to 64-pin package products with 98- to 128-Kbyte flash ROM

Date: Oct. 30, 2025

Correct:

1. 30- to 64-pin package products with 98- to 128-Kbyte flash ROM

(Ta=-401t0 +105°C, 1.6 V=EVDoDOo=VDOD=55V, Vss=EVsso=0V) (1/4)
Item Symbol Conditions Min. | Typ. | Max. | Unit
Supply |loD1 Operating [ HS fiH = 32 MHzNote 2 Basic Vop =50V 13 — | mA
current mode (high-speed main) operation
Note 1 mode Voo =18V 1.3 —
Norma_l Voo =350V 3.0 5.0 | mA
erskon Vop=18V 3.0 5.0
fiux = § MHzNote 4. MNormal Voo =50V 09 1.4 mA
Resonator connection | operation VoD=18Y 08 =

Note 1. The listed currents are the total currents flowing into Vop and EVbpo, including the input leakage currents
flowing when the level of the input pin is fixed to Vop, EVbpo or Vss, EVsso. The following points apply in the

HS (high-speed main), LS (low-speed main), and LP (low-power main) modes.

- The currents in the “Typ.” column do not include the operating currents of the peripheral modules.

Note 2. The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-
chip oscillator, and subsystem clock are stopped.

Note 3. The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip
oscillator, and subsystem clock are stopped.

(omitted)
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(Ta=-401to +105°C, 1.6 V=EVDoDO=VDOD=55V, Vss=EVsso=0V) (1/4)
Item Symbol Conditions Min. | Typ. | Max. | Unit
Supply |loD1 Operating [ HS fiH = 32 MHzNote 2 Basic Vop =50V 13 — | mA
current mode (high-speed main) operation
Note 1 mode Voo =18V 1.3 —
Norma_l Voo =350V 3.0 5.0 | mA
erskon Vop=18V 3.0 5.0
fiux = § MHzNote 4. MNormal Voo =50V 09 1.4 mA
Resonator connection | operation VoD=18Y 08 =

Note 1. The listed currents are the total currents flowing into Vop and EVopo, including the input leakage currents
flowing when the level of the input pin is fixed to Vb, EVboo or Vss, EVsso. The following points apply in the
HS (high-speed main), LS (low-speed main), and LP (low-power main) modes.
- The currents in the “Typ.” column do not include the operating currents of the peripheral modules.
- The currents in the “Max.” column include the operating currents of the PCLBUZ, TAU, SAU and IICA.

Note 2. The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-
chip oscillator, and subsystem clock are stopped.

Note 3. The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip
oscillator, and subsystem clock are stopped.

(omitted)

Page 39 of 75



RENESAS TECHNICAL UPDATE TN-RL*-A0151A/E
(Page 1414)

1. 30- to 64-pin package products with 96- to 128-Kbyte flash ROM

(Ta=-40 to +105°C, 1.6 V= EVDDO £ VDD £ 5.5V, Vss = EVsso = 0 V) (3/4)
Item Symbol Conditions Min. Typ. | Max. | Unit
Supply ooz HALT mode | HS fiH = 32 MHzNote 3 Voo=50V 0.54 193 mA
currenthote 1 | Note 2 f_:::-“h:s”eed main} VoD =18V 053 | 192
fax = § MHzNote 5 Voo=50V 021 0.58 mA
Resonator connection VoD =18V 0.20 057

Note 1. The listed currents are the total currents flowing into Vop and EVopo, including the input leakage currents
flowing when the level of the input pin is fixed to Vop, EVboo or Vss, EVsso. The following points apply in the HS

(high-speed main), LS (low-speed main), and LP (low-power main) modes.

- The currents in the “Typ.” column do not include the operating currents of the peripheral modules.

Note 2. The listed currents apply when the HALT instruction has been fetched from the flash memory for execution.

Note 3. The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-
chip oscillator, and subsystem clock are stopped.

Note 4. The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip
oscillator, and subsystem clock are stopped.

Note 5. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, low-speed
on-chip oscillator, and subsystem clock are stopped.

(omitted)

© 2025 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Oct. 30, 2025

1. 30- to 64-pin package products with 96- to 128-Kbyte flash ROM

(Ta=-40to +105°C, 1.6 V= EVDDO£ VDD 55V, Vss=EVsso=0V) (3/4)
Item Symbol Conditions Min. Typ. | Max. | Unit
Supply ooz HALT mode | HS fiH = 32 MHzNote 3 Voo=50V 054 193 mA
currentNote 1 | Note 2 (high-speed main)
ods Voo =18V 053 | 192
faix = 8 MHzNote 5, Voo=50V 0.21 0.58 mA

Resonator connection VoD =18V 0.20 057

Note 1. The listed currents are the total currents flowing into Vop and EVbpo, including the input leakage currents
flowing when the level of the input pin is fixed to Vob, EVbpo or Vss, EVsso. The following points apply in the HS
(high-speed main), LS (low-speed main), and LP (low-power main) modes.

- The currents in the “Typ.” column do not include the operating currents of the peripheral modules.
- The currents in the “Max.” column include the operating currents of the PCLBUZ, TAU, SAU and IICA.

Note 2. The listed currents apply when the HALT instruction has been fetched from the flash memory for execution.

Note 3. The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-
chip oscillator, and subsystem clock are stopped.

Note 4. The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip
oscillator, and subsystem clock are stopped.

Note 5. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, low-speed
on-chip oscillator, and subsystem clock are stopped.

(omitted)

Page 40 of 75



RENESAS TECHNICAL UPDATE TN-RL*-A0151A/E
(Page 1418)

2. 30- to 64-pin package products with 192- to 256-Kbyte flash ROM and 80-pin package product with 128- to 256-
Kbyte flash ROM

(TA=-40to +105°C, 1.6 V<EVDDO= VDD < 5.5V, Vss=EVsso=0V) (1/4)
Item Symbol Conditions Min. | Typ. | Max. | Unit
Supply | Iop1 Operating | HS fiH = 32 MHzNote 2 Basic Vob=5.0V 14 — mA
z:u;:nt mode $fd:speed main) operation VoD = 1.8V 14 —
Normal Voo=50V 30 50 | mA
opetaon Voo=18V 30 50
fax = 8 MHzNote 4, Norrnavl Voo=50V 0.9 14 | mA
Resonator connection | operation VoD =18V 08 14

Note 1. The listed currents are the total currents flowing into Vop and EVopo, including the input leakage currents
flowing when the level of the input pin is fixed to Vop, EVbpo or Vss, EVsso. The following points apply in the

HS (high-speed main), LS (low-speed main), and LP (low-power main) modes.

- The currents in the “Typ.” column do not include the operating currents of the peripheral modules.

Note 2. The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-
chip oscillator, and subsystem clock are stopped.

Note 3. The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip
oscillator, and subsystem clock are stopped.

(omitted)

© 2025 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Oct. 30, 2025

2. 30- to 64-pin package products with 192- to 256-Kbyte flash ROM and 80-pin package product with 128- to 256-
Kbyte flash ROM

(TA=-401to +105°C, 1.6 V=EVDDo=VDD=55V, Vss=EVsso=0V) (1/4)
Item Symbol Conditions Min. | Typ. | Max. | Unit
Supply | loD1 Operating | HS fiH = 32 MHzNote 2 Basic Voo=50V 1.4 — mA
current mode (high-speed main) operation
Note 1 mode Voo=18V 1.4 -
Normal Voo=50V 3.0 50 [ mA
operation
Voo=18V 3.0 5.0
famx = 8 MHzNote 4 Normal Voo =50V 0.9 14 | mA
i operation
Resonator connection | ope VoD =18V 08 14

Note 1. The listed currents are the total currents flowing into Vop and EVbpo, including the input leakage currents
flowing when the level of the input pin is fixed to Vbp, EVbpo or Vss, EVsso. The following points apply in the
HS (high-speed main), LS (low-speed main), and LP (low-power main) modes.
- The currents in the “Typ.” column do not include the operating currents of the peripheral modules.
- The currents in the “Max.” column include the operating currents of the PCLBUZ, TAU, SAU and IICA.

Note 2. The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-
chip oscillator, and subsystem clock are stopped.

Note 3. The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip
oscillator, and subsystem clock are stopped.

(omitted)
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2. 30- to 64-pin package products with 192- to 256-Kbyte flash ROM and 80-pin package product with 128- to 256-
Kbyte flash ROM

(Ta=-40 to +105°C, 1.6 V= EVDoDo = VDD =55V, Vss = EVsso =0 V) (3/4)
Item Symbol Conditions Min. Typ. Max. Unit
Supply ooz HALT mode HS fiH = 32 MHzNote 3 Voo =50V 0.57 1.97 mA
currentNote 1 | Note 2 (high-speed main) ~
made Voo=18V 0.56 1.96
fimx = & MHzNote 5 Voo=50V 0.21 0.58 mA
Resonator connection Voo =18V 020 | 057

Note 1. The listed currents are the total currents flowing into Vop and EVopo, including the input leakage currents
flowing when the level of the input pin is fixed to Vop, EVbpo or Vss, EVsso. The following points apply in the HS

(high-speed main), LS (low-speed main), and LP (low-power main) modes.

- The currents in the “Typ.” column do not include the operating currents of the peripheral modules.

Note 2. The listed currents apply when the HALT instruction has been fetched from the flash memory for execution.

Note 3. The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-
chip oscillator, and subsystem clock are stopped.

Note 4. The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip
oscillator, and subsystem clock are stopped.

Note 5. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, low-speed
on-chip oscillator, and subsystem clock are stopped.

(omitted)
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2. 30- to 64-pin package products with 192- to 256-Kbyte flash ROM and 80-pin package product with 128- to 256-
Kbyte flash ROM

(Ta=-40 to +105°C, 1.6 V= EVDD0o = VDD =55V, Vss = EVsso =0 V) (3/4)
Item Symbol Conditions Min. Typ. Max. Unit
Supply ooz HALT mode HS fiH = 32 MHzNote 3 Voo =50V 0.57 1.97 mA
currentNote 1 | Note 2 (high-speed main) ~
made Voo=18V 0.56 1.96
fimx = & MHzNote 5 Voo=50V 0.21 0.58 mA
Resonator connection Voo =18V 020 | 057

Note 1. The listed currents are the total currents flowing into Vop and EVbbo, including the input leakage currents
flowing when the level of the input pin is fixed to Vop, EVbpo or Vss, EVsso. The following points apply in the HS
(high-speed main), LS (low-speed main), and LP (low-power main) modes.

- The currents in the “Typ.” column do not include the operating currents of the peripheral modules.
- The currents in the “Max.” column include the operating currents of the PCLBUZ, TAU, SAU and IICA.

Note 2. The listed currents apply when the HALT instruction has been fetched from the flash memory for execution.

Note 3. The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-
chip oscillator, and subsystem clock are stopped.

Note 4. The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip
oscillator, and subsystem clock are stopped.

Note 5. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, low-speed
on-chip oscillator, and subsystem clock are stopped.

(omitted)
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(Page 1425)

3. 44- to 80-pin package products with 384- to 768-Kbyte flash ROM and 100- to 128-pin package products

Date: Oct. 30, 2025

3. 44- to 80-pin package products with 384- to 768-Kbyte flash ROM and 100- to 128-pin package products

(TA=-40 to +105°C, 1.6 V = EVDD0O = EVDD1 = VDD = 5.5 V, Vs = EVsso = EVss1 =0 V) (1/4)
Item Symbol Conditions Min. | Typ. | Max. | Unit
Supply |loD1 Operating | HS fiH = 32 MHzNote 2 Basic Voo=50V 186 — mA
current mode (high-speed main) operation
Note 1 mode VoD =18V 15 | —
Normal Voo =50V 35 56 | mA
operation
Voo =18V 35 56
fax = 8 MHzNote 4 Normal Voo=50V 1.0 16 | mA
i operation
Resonator connection | Op VoD =18V 10 16

Note 1. The listed currents are the total currents flowing into Vop, EVbbo and EVobz, including the input leakage

currents flowing when the level of the input pin is fixed to Vop, EVppo, EVbp1 or Vss, EVsso, EVss1. The

following points apply in the HS (high-speed main), LS (low-speed main), and LP (low-power main) modes.

- The currents in the “Typ.” column do not include the operating currents of the peripheral modules.

Note 2. The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-

chip oscillator, and subsystem clock are stopped.

Note 3. The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip

oscillator, and subsystem clock are stopped.

Note 4. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, low-speed

on-chip oscillator, and subsystem clock are stopped.
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(TAa=-40to +105°C, 1.6 V < EVDDO = EVDD1= VDD = 5.5V, Vss = EVsso = EVss1 =0 V) (1/4)
Item Symbeol Conditions Min. | Typ. | Max. | Unit
Supply | loD1 Operating | HS fiH = 32 MHzNote 2 Basic Voo =50V 18 — mA
current mode (high-speed main) operation
Note 1 T Vob=1.8V 15 | —
Normal Voo =50V 3.5 56 | mA
operation
Voo =18V 3.5 58
fMx = 8 MHzNote 4, Normal Voo=50V 1.0 1.6 mA
ion | operation
Resonator connection | Op! VoD =18V 10 16
Note 1. The listed currents are the total currents flowing into Vop, EVbpo and EVopz, including the input leakage

Note 2.

Note 3.

Note 4.

currents flowing when the level of the input pin is fixed to Vop, EVbpo, EVbp1 or Vss, EVsso, EVssi. The

following points apply in the HS (high-speed main), LS (low-speed main), and LP (low-power main) modes.

- The currents in the “Typ.” column do not include the operating currents of the peripheral modules.

- The currents in the “Max.” column include the operating currents of the PCLBUZ, TAU, SAU and IICA.

The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-

chip oscillator, and subsystem clock are stopped.

The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip

oscillator, and subsystem clock are stopped.

The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, low-speed

on-chip oscillator, and subsystem clock are stopped.

(omitted)
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3. 44-to 80-pin package products with 384- to 768-Kbyte flash ROM and 100- to 128-pin package products

Date: Oct. 30, 2025

3. 44-to 80-pin package products with 384- to 768-Kbyte flash ROM and 100- to 128-pin package products

(Ta=-40 to +105°C, 1.6 V =EVDD0O = EVDD1=VDD =55V, Vss = EVsso = EVss1=0V) (3/4)
Item Symbol Conditions Min. Typ. Max. Unit
Supply looz HALT mode  |HS fiH = 32 MHzNote 3 Voo =50V 060 | 2.00 mA
Note 1 | Note 2 high- d main
current JHr coesdimsi) Voo =18V 059 | 1.99
fmx = 8 MHzNote 5 Voo=50V 022 | 059 mA

Resonator connection VoD=18V 0.21 0.58

Note 1. The listed currents are the total currents flowing into Vop, EVbpo and EVobz1, including the input leakage
currents flowing when the level of the input pin is fixed to Vop, EVppo, EVop1 or Vss, EVsso, EVss1. The

following points apply in the HS (high-speed main), LS (low-speed main), and LP (low-power main) modes.

- The currents in the “Typ.” column do not include the operating currents of the peripheral modules.

Note 2. The listed currents apply when the HALT instruction has been fetched from the flash memory for execution.

Note 3. The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-
chip oscillator, and subsystem clock are stopped.

Note 4. The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip
oscillator, and subsystem clock are stopped.

Note 5. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, low-speed
on-chip oscillator, and subsystem clock are stopped.

(omitted)
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(Ta=-40 to +105°C, 1.6 V =EVDD0O = EVDD1=VDD =55V, Vss = EVsso = EVss1=0V) (3/4)
Item Symbol Conditions Min. Typ. Max. Unit
Supply looz HALT mode  |HS fiH = 32 MHzNote 3 Voo =50V 060 | 2.00 mA
Note 1 | Note 2 high- d main
current JHr coesdimsi) Voo =18V 059 | 1.99
fmx = 8 MHzNote 5 Voo=50V 022 | 059 mA

Resonator connection

Voo=18V 0.21 0.58

Note 1. The listed currents are the total currents flowing into Vop, EVppo and EVppz1, including the input leakage
currents flowing when the level of the input pin is fixed to Vop, EVbpo, EVbp1 or Vss, EVsso, EVssi. The
following points apply in the HS (high-speed main), LS (low-speed main), and LP (low-power main) modes.
- The currents in the “Typ.” column do not include the operating currents of the peripheral modules.

- The currents in the “Max.” column include the operating currents of the PCLBUZ, TAU, SAU and IICA.

Note 2. The listed currents apply when the HALT instruction has been fetched from the flash memory for execution.

Note 3. The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-
chip oscillator, and subsystem clock are stopped.

Note 4. The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip
oscillator, and subsystem clock are stopped.

Note 5. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, low-speed
on-chip oscillator, and subsystem clock are stopped.

(omitted)
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18. 37.6.1 A/D converter characteristics (Page 1475, Page 1476)

Incorrect:
(Page 1475)

(Ta=-40 to +105°C, 24 V = AVREFP VDD =55V, Vss =0V,
reference voltage (+) = AVReFP (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = AVREFM (ADREFM = 1),
target pins: ANI2 to ANI14, internal reference voltage, and temperature sensor output voltage)

Item Symbol Conditions Min. Typ. Max. Unit
Resolution RES 8 12 Bit
Conversion clock fap 1 32 MHz
Overall errorMNotes 1,2, 3,4 AINL 12-bit resolution [4.5V = AVREFP=VDD =55V +7.5 LSB
27V sAVREFP=\DDS 55V 9.0 LSB
24V = AVREFP=VDD 55V 8.0 LSB
Conversion timeMote § tconv | 12-bit resolution [4.5V = AVREFP=VDDS 5.5V 2.0 us
2.7V =AVREFP=VDD =55V 20 us
24V < AVREFP=VDD =55V 20 us
Zero-scale emorNotes 1,2,3,4,6 | EZs 12-bit resolution | 4.5V < AVREFP=VDDS 5.5V +0.17 %FSR
27VsSAVREFP=\DDS 55V +0.21 %FSR
24V = AVREFP=\DD=55V +0.21 %FSR
Full-scale errorNotes 1,2, 3,46 | EFs 12-bit resolution (4.5 V = AVREFP=VDD = 5.5V +0.17 %FSR
27V =AVREFP=VDD=55V £0.21 %FSR
24V s AVREFP=VDDE55V +0.21 %FSR
Integral linearity errorNotes 1,3,4 | ILE 12-bit resolution | 4.5V s AVREFP=VDD =55V 3.0 LSB
27V =AVREFP=\DD55V 13.0 LSB
24V s AVREFP=VDD =55V 3.0 LSB
Differential linearity errorNote 1 | DLE 12-bit resolution |4.5V = AVREFP=VDD =55V +1.0 LSB
27V = AVREFP=VDDE55V +1.0 LSB
24V s AVREFP=VDDS55V +1.0 LSB
Analog input voltage Vain 0 AVREFP v

Note 1. This value does not include the quantization error (+=1/2 LSB).
Note 2. When pins ANI16 to ANI31 are selected as the target pins for conversion, the maximum values are as follows.
Overall error: Add =3 LSB to the maximum value.

Zero-scale/full-scale error: Add #0.04%FSR to the maximum value.

© 2025 Renesas Electronics Corporation. All rights reserved.
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Date: Oct. 30, 2025

Correct:

(Ta=-40 to +105°C, 24 V = AVREFP VDD =55V, Vss =0V,
reference voltage (+) = AVReFP (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = AVREFM (ADREFM = 1),
target pins: ANI2 to ANI14, internal reference voltage, and temperature sensor output voltage)

Item Symbol Conditions Min. Typ. Max. Unit
Resolution RES 8 12 Bit
Conversion clock fap 1 32 MHz
Overall errorMNotes 1,2, 3,4 AINL 12-bit resolution [4.5V = AVREFP=VDD =55V +7.5 LSB
27V sAVREFP=\DDS 55V 9.0 LSB
24V = AVREFP=VDD 55V 8.0 LSB
Conversion timeMote § tconv | 12-bit resolution [4.5V = AVREFP=VDDS 5.5V 2.0 us
2.7V =AVREFP=VDD =55V 20 us
24V < AVREFP=VDD =55V 20 us
Zero-scale emorNotes 1,2,3,4,6 | EZs 12-bit resolution | 4.5V < AVREFP=VDDS 5.5V +0.17 %FSR
27VsSAVREFP=\DDS 55V +0.21 %FSR
24V = AVREFP=\DD=55V +0.21 %FSR
Full-scale errorNotes 1,2, 3,46 | EFs 12-bit resolution (4.5 V = AVREFP=VDD = 5.5V +0.17 %FSR
27V =AVREFP=VDD=55V £0.21 %FSR
24V s AVREFP=VDDE55V +0.21 %FSR
Integral linearity errorNotes 1,3,4 | ILE 12-bit resolution | 4.5V s AVREFP=VDD =55V 3.0 LSB
27V =AVREFP=\DD55V 13.0 LSB
24V s AVREFP=VDD =55V 3.0 LSB
Differential linearity errorNote 1 | DLE 12-bit resolution |4.5V = AVREFP=VDD =55V +1.0 LSB
27V = AVREFP=VDDE55V +1.0 LSB
24V s AVREFP=VDDS55V +1.0 LSB
Analog input voltage Vain 0 AVREFP v

Note 1. This value does not include the quantization error (+=1/2 LSB).

Note 2. When pins ANI16 to ANI26 are selected as the target pins for conversion or the TSCAP voltage of the CTSU is
to be A/D converted, the maximum values are as follows.
Overall error: Add =3 LSB to the maximum value.

Zero-scale/full-scale error: Add *0.04%FSR to the maximum value.
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2. Low-voltage modes 1 and 2

(Ta=-40to +105°C, 1.6 VS AVREFP VDD =55V, Vss =0V,
reference voltage (+) = AVREFP (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = AVREFM (ADREFM = 1),
target pins ANI2 to ANI14, internal reference voltageMete 1, and temperature sensor output voltageNote 1)

Itemn Symbol Conditions Min. Typ. Max. Unit
Resolution RES 8 12 Bit
Cenversion clock fap 1 24 MHz
Overall errorNotes 2,3, 4,5 AINL 12-bit resolution | 2.7 V = AVREFF = VDD =55V 9 LsB
24V = AVREFP=\VDD=55V 19 LsSB
1.8V =AVREFP=VDDS 55V +11.5 LSB
16V sAVREFF=VDDS55V +12.0 LSB
Conversion timeNote & tcony | 12-bit resolution | 2.7 V = AVREFP =VDD=55V| 3.33 Hs
24V sAVReEFP=VDDS 55V 5.0 us
1.8V<=AVREFP=VDD=55V| 10.0 us
16V =AVReEFP=VDD=55V| 20.0 Hs
Zero-scale erroriotes 2,3, 4,5,7 |Ezs 12-bit resolution | 2.7 V < AVREFP = VDD £ 5.5V +0.21 %FSR
24V s AVREFP=VDDE55V 10.21 %FSR
1.8V =AVREFP=VDDS 55V 0.27 %FSR
16V =AVREFP=VDD=55V +0.28 %FSR
Full-scale errorNotes 2,3,4,5,7 | EFs 12-bit resolution | 2.7 V < AVREFP = VDD 55V 10.21 %FSR
24V =sAVREFP=VDDS 5.5V 0.21 %FSR
1.8V =AVREFP=VDDE55V 0,27 %FSR
16V <AVREFP = VDD S55V 10.28 %FSR
Analog input voltage Vain 0 AVREFP V'

Note 1. If the internal reference voltage or temperature sensor output voltage is to be A/D converted, VDD must be at
least 1.8 V.

Note 2. This value does not include the quantization error (=1/2 LSB).

Note 3. When pins ANI16 to ANI31 are selected as the target pins for conversion, the maximum values are as follows.
Overall error: Add £3 LSB to the maximum value.

Zero-scale/full-scale error: Add =0.04%FSR to the maximum value.

© 2025 Renesas Electronics Corporation. All rights reserved.
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Date: Oct. 30, 2025

2. Low-voltage modes 1 and 2

(Ta=-40to +105°C, 1.6 VS AVREFP VDD =55V, Vss =0V,
reference voltage (+) = AVREFP (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = AVREFM (ADREFM = 1),
target pins ANI2 to ANI14, internal reference voltageMete 1, and temperature sensor output voltageMote 1)

Itemn Symbol Conditions Min. Typ. Max. Unit
Resolution RES 8 12 Bit
Cenversion clock fap 1 24 MHz
Overall errorNotes 2,3, 4,5 AINL 12-bit resolution | 2.7 V = AVREFF = VDD =55V 9 LsB
24V = AVREFP=\VDD=55V 19 LsSB
1.8V =AVREFP=VDDS 55V +11.5 LSB
16V sAVREFF=VDDS55V +12.0 LSB
Conversion timeNote & tcony | 12-bit resolution | 2.7 V = AVREFP =VDD=5.5V| 3.33 Hs
24V sAVReEFP=VDDS 55V 5.0 us
1.8V <=AVREFP=VDD<55V| 10.0 us
16V=AVrRerP=VDD=55V| 200 Hs
Zero-scale erroriotes 2,3, 4,5,7 |Ezs 12-bit resolution | 2.7 V < AVREFP = VDD £ 5.5V +0.21 %FSR
24V s AVREFP=VDDE55V 10.21 %FSR
1.8V =AVREFP=VDDS 55V 0.27 %FSR
16V =AVREFP=VDD=55V +0.28 %FSR
Full-scale errorNotes 2,3,4,5,7 | EFs 12-bit resolution | 2.7 V < AVREFP = VDD 55V 10.21 %FSR
24V =sAVREFP=VDDS 5.5V 0.21 %FSR
1.8V =AVREFP=VDDE55V 0,27 %FSR
16V <AVREFP = VDD S55V 10.28 %FSR
Analog input voltage Vain 0 AVREFP V'

Note 1. If the internal reference voltage, temperature sensor output voltage, or voltage on the TSCAP pin of the CTSU
is to be A/D converted, VDD must be at least 1.8 V.

Note 2. This value does not include the quantization error (+1/2 LSB).

Note 3. When pins ANI16 to ANI26 are selected as the target pins for conversion or the TSCAP voltage of the CTSU is
to be A/D converted, the maximum values are as follows.
Overall error: Add =3 LSB to the maximum value.

Zero-scale/full-scale error: Add *0.04%FSR to the maximum value.
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19. 23.3 Standby Function Operation (Page 1128, Page 1130, Page

1140, Page 1141)

Incorrect:
(Page 1128)

Table 23 - 1 Operating States in HALT Mode (1) (2/2)

Correct:

Date: Oct. 30, 2025

Table 23 - 1 Operating States in HALT Mode When the Main System Clock Is Used as the CPU Clock (2/2)

HALT Mode Setting

Item

‘When a HALT Instruction is Executed While the CPU is Operating with the Main Systemn Clock

When the CPU is
Operating with the High-
speed On-chip Oscillator

Clock (fiH)

When the CPU is
Operating with the
Middle-speed On-chip
Oscillator Clock (fim)

When the CPU is
Operating with the X1
Clock (fx)

When the CPU is
Operating with the
External Main System
Clock (fex)

HALT Mode Setting

Item

‘When a HALT Instruction is Executed While the CPU is Operating with the Main Systemn Clock

When the CPU is
Operating with the High-
speed On-chip Oscillator

Clock (fiH)

When the CPU is
Operating with the
Middle-speed On-chip
Oscillator Clock (fim)

When the CPU is
Operating with the X1
Clock (fx)

When the CPU is
Operating with the
External Main System
Clock (fex)

Clock output/buzzer output

A/D converter

Operation enabled

Clock output/buzzer output

A/D converter

Operation enabled

Power-on-reset function

Violtage detection function

External interrupt

Key interrupt function

Capacitive sensing unit (CTSUZ2L)

CRC operation function | High-speed CRC

Operation enabled

Power-on-reset function

Violtage detection function

External interrupt

Key interrupt function

Capacitive sensing unit (CTSUz2L) NOt®

General-purpose
CRC

Capable of operation in response to access by the DTC or SMS to obtain data for calculations from the

RAM area

CRC operation function | High-speed CRC

Operation enabled

General-purpose
CRC

Capable of operation in response to access by the DTC or SMS to obtain data for calculations from the

RAM area

llicit memory access detection function

RAM parity error detection function

RAM guard function

SFR guard function

Capable of operation in response to access by the DTC or SMS

llicit memary access detection function

RAM parity ermor detection function

RAM guard function

SFR guard function

Capable of operation in response to access by the DTC or SMS

True random number generator

Operation enabled

True random number generator

Operation enabled

(Omitted)

© 2025 Renesas Electronics Corporation. All rights reserved.
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Note The accuracy of measurement by the capacitive sensing unit (CTSU2L) depends on the accuracy of the

operating clock. When the CTSU2L is to be used, we recommend selecting the high-speed on-chip oscillator

clock (fiH) or high-speed system clock (fux) as the CPU/peripheral hardware clock (fcLk).
(Omitted)
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(Page 1130)

Table 23 - 2 Operating States in HALT Mode (2) (2/2)

HALT Mode Setting

Item

‘When a HALT Instruction is Executed While the CPU is Operating with the Subsystem Clock

Date: Oct. 30, 2025

Table 23 - 2 Operating States in HALT Mode When the Subsystem Clock Is Used as the CPU Clock (2/2)

When the CPU is Operating
with the External Subsystem
Clock (fexs)

‘When the CPU is Operating
with the Low-speed On-chip
Oscillator Clock (fiL)

When the CPU is Operating
with the XT1 Clock {fxT)

SNOOZE mode sequencer

Operates when the RTCLPC bit is 0 {operation is disabled when the | Operation enabled
RTCLPC bit is not 0).

Logic and event link controller (ELCL)

Operation-enabled function blocks can be linked

HALT Mode Setting ‘When a HALT Instruction is Executed While the CPU is Operating with the Subsystem Clock
% : When the CPU is Operating ‘When the CPU is Operating
W:ieﬂr: m‘: §$ :’ g:uoc.‘:e(&';g with the External Subsystem with the Low-speed On-chip
ltem Clock (fexs) Oscillator Clock (fiL)
SNOOZE mode sequencer Operates when the RTCLPC bit is 0 {operation is disabled when the | Operation enabled

RTCLPC bit is not 0).

Power-on-reset function

Voltage detection function

External interrupt

Key interrupt function

Cperation enabled

Logic and event link controller (ELCL)

Operation-enabled function blocks can be linked

Power-on-reset function

Voltage detection function

External interrupt

Capacitive sensing unit (CTSUZL)

- ion is disabl N
WWMMW e Qneration.enabled

Key interrupt function

Cperation enabled

CRC operation function High-speed CRC

Operation disabled

Capacitive sensing unit (CTSUZL)

Operation disabled

General-purpose
CRC

Capable of operation in response to access by the DTC or SMS to obtain data for calculations from the
RAM area

lllicit memeory access detection function

RAM parity error detection function

RAM guard function

SFR guard function

Capable of operation in response to access by the DTC or SMS

CRC operation function High-speed CRC

Operation disabled

General-purpose
CRC

Capable of operation in response to access by the DTC or SMS to obtain data for calculations from the
RAM area

lllicit memeory access detection function

RAM parity error detection function

RAM guard function

True random number generator

Operation enabled

SFR guard function

Capable of operation in response to access by the DTC or SMS

(Omitted)

© 2025 Renesas Electronics Corporation. All rights reserved.
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True random number generator

Operation enabled

(Omitted)
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(Page 1140)

Table 23 - 4 Operating States in SNOOZE Mode (1/2)

STOP Mode Setting | Generation of the Source Conditions Which Lead to Transitions to SNOOZE Mode during STOP Mode
When the CPU is Operating with the High-speed When the CPU is Operating with the Middle-speed
Item On-chip Oscillator Clock (fiH) On-chip Oscillator Clock (fis)
System clock Clock supply to the CPU is stopped
Main system clock | fin Operation started Stopped

fin Stopped Operation started

fx Stopped

fex

Subsystem clock fxT

fexs

Operation enabled

i

Set by bits 0 (WDSTBYON) and 4 (WDTON) of the option byte (J00COH), and the WUTMMCKD bit of the
subsystem clock supply moede control register {OSMC)

WUTMMCKD = 1 or SELLOSC = 1: Oscillates

(Setting of WUTMMCKO = 1 and SELLOSC = 1 is prohibited when the subsystem clocks X (fsx) and XR

(fsxR) are operating.)

WUTMMCKO = 0, SELLOSC =0, and WDTON = 0: St

WUTMMCKO = 0, SELLOSC = 0, WDTON = 1, and WDSTBYON = 1: Oscillates
WUTMMCKD = 0, SELLOSC = 0, WDTON = 1, and WDSTBYON = (: Stopped

Date: Oct. 30, 2025

Table 23 - 4 Operating States in SNOOZE Mode (1/2)

STOP Mode Setting

Item

Generation of the Source Conditions Which Lead to Transitions to SNOOZE Mode during STOP Mode

When the CPU is Operating with the High-speed
On-chip Oscillator Clock (fiH)

When the CPU is Operating with the Middle-speed
On-chip Oscillator Clock (fis)

System clock

Clock supply to the CPU is stopped

Main system clock | fid

Operation started

Stopped

fin Stopped Operation started
fx Stopped
fex

Subsystem clock fxT

fexs

Operation enabled

i

Set by bits 0 (WDSTBYON) and 4 (WDTON) of the option byte (000COH), and the WUTMMCKD bit of the
subsystem clock supply moede control register {OSMC)

WUTMMCKD = 1 or SELLOSC = 1: Oscillates

(Setting of WUTMMCKD = 1 and SELLOSC = 1 is prohibited when the subsystem clocks X (fsx) and XR

(fsxR) are operating.)

WUTMMCKO = 0, SELLOSC =0, and WDTON = 0: St
WUTMMCKO = 0, SELLOSC =0, WDTON = 1, and WDSTBYON = 1: Oscillates
WUTMMCKD = 0, SELLOSC = 0, WDTON = 1, and WDSTBYON = 0: Stopped

Key interrupt function

Capacitive sensing unit (CTSUZL)

Operation enabled

CRC operation function | High-speed CRC

Operation stopped

General-purpose
CRC

Capable of operation in response to access by the DTC or SMS to obtain data for calculations from the

RAM area

(Page 1141)

Table 23 - 4 Operating States in SNOOZE Mode (2/2)

STOP Mode Setting

ltem

Generation of the Source Conditions Which Lead to Transitions to SNOOZE Mode during STOP Mode

‘When the CPU is Operating with the High-speed
On-chip Oscillator Clock (fiH)

‘When the CPU is Operating with the Middle-speed
On-chip Oscillator Clock (fim)

Ilicit memory access detection function

RAM parity error detection function

RAM guard function

SFR guard function

True random number generator

Capable of operation in response to access by the DTC or SMS

(Omitted)

© 2025 Renesas Electronics Corporation. All rights reserved.
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Key interrupt function

Capacitive sensing unit (CTSUzL)Note

Operation enabled

CRC operation function | High-speed CRC

Operation stopped

General-purpose
CRC

Capable of operation in response to access by the DTC or SMS to obtain data for calculations from the

RAM area

Table 23 - 4 Operating States in SNOOZE Mode (2/2)

STOP Mode Setting

ltem

Generation of the Source Conditions Which Lead to Transitions to SNOOZE Mode during STOP Mode

When the CPU is Operating with the High-speed
On-chip Oscillator Clock (fiH)

When the CPU is Operating with the Middle-speed
On-chip Oscillator Clock (fiv)

Ilicit memory access detection function

RAM parity error detection function

RAM guard function

SFR guard function

True random number generator

Capable of operation in response to access by the DTC or SMS

Note The accuracy of measurement by the capacitive sensing unit (CTSU2L) depends on the accuracy of the operating

clock. When the CTSU2L is to be used, we recommend selecting the high-speed on-chip oscillator clock (fi) or

high-speed system clock (fmx) as the CPU/peripheral hardware clock (fcLk).

(Omitted)
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20. Table 30-1 CTSU Functions (Page 1254)

Incorrect:

Table 30 - 1 CTSU Functions

Item

Configuration

CTSU operating voltage condition

Vop=1.8t055V

Operating clock feik, feLk/2, fek/4, or feLk/8
Pins Electrostatic capacitance TSm (m =00 to 15, 20 to 35) up to 32 channels
measurement
Connection pin to capacitor for | TSCAP (10 nF)
measurement secondary power | We recommend connecting a 10-nF capacitor.
Measurement Self-capacitance measurement | Electrostatic capacitance is measured from the charged current that flows toward
mode mode the electrode used in the self-capacitance method.

Mutual capacitance
measurement mode

Electrostatic capacitance is measured from the charged current that flows toward
the capacitance generated between the transmit and receive electrodes used in
the mutual capacitance method.

Current measurement mode

Current from a measurement pin is measured.

Calibration mode

Characteristic correction of the current control oscillator for measurement

Noise prevention

se prevention. hiah - -

Majority decision by multi-frequency measurement

Adjustment for each pin

Offset current adjustment function
Sensor drive pulse frequency specification
Measurement time specification

Measurement start conditions

Software trigger
External trigger (ELCL.)

Low-power function

SNOOZE mode supported

Interrupt.
requests

DTC activation source/
DIC interrupt source

Request to write to a configuration register of an individual CTSU channel
Request to transfer data measured by the CTSU

Interrupt source

Transmission power switching of mutual
capacitance method

© 2025 Renesas Electronics Corporation. All rights reserved.
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Correct:

Table 30 - 1 CTSU Functions

Date: Oct. 30, 2025

Item

Configuration

Module type name

CTsuzL

Operating voltage

Vob=18to55V

Operating clockNete

fcuk (at least 1 MHz), fcuw/2, foLk/4, or foLk/s

Pins Electrostatic capacitance TSm (m = 00 to 15, 20 to 35) up to 32 channels

measurement

Connection pin to capacitor for | TSCAP (10 nF)

measurement secondary power | We recommend connecting a 10-nF capacitor.
Measurement Self-capacitance measurement | Electrostatic capacitance is measured from the charged current that flows toward
mode mode the electrode used in the self-capacitance method.

Mutual capacitance
measurement mode

Electrostatic capacitance is measured from the charged current that flows toward
the capacitance generated between the transmit and receive electrodes used in
the mutual capacitance method.

Current measurement mode

Current on a measurement pin is measured.

Calibration mode

Characteristic correction of the current control oscillator for measurement

Noise prevention

+ Spread spectrum for sensor drive pulses
+ Random phase-shifting for sensor drive pulses
+ Majority decision from multi-frequency measurement

Adjustment for each pin

+ Offset current adjustment
« Sensor drive pulse frequency specification
* Measurement time specification

Measurement start conditions

« Software trigger
« External trigger (event input from the ELCL)

Low-power function

SNOOZE mode supported

Request outputs

DTC activation sources

« Request to write to a configuration register of an individual CTSU channel
» Request to transfer data measured by the CTSU

Interrupt source

» Write request interrupt for a configuration register of an individual CTSU channel
(INTCTSUWR)

* Request to fer data d by the CTSU (INTCTSURD)

* CTSU measurement end (INTCTSUFN)

Transmission power switching of the mutual
capacitance method

The source of power to the pins can be switched at the time of transmission.

Note The accuracy of measurement by the capacitive sensing unit (CTSU2L) depends on the accuracy of the

operating clock. When the CTSU2L is to be used, we recommend selecting the high-speed on-chip oscillator

clock (fiH) or high-speed system clock (fux) as the CPU/peripheral hardware clock (fcLk). Do not select the

subsystem clock (fsus) as the CPU/peripheral hardware clock (fcLk).

Page 50 of 75




RENESAS TECHNICAL UPDATE TN-RL*-A0151A/E

21. Figure 30-4 Sensor Drive Pulse Output Clock Configuration (Page

1255)

Incorrect:

CTSUCRBL PRMODE[1:0)

Sensor drive pulse
{random pulsa)

o SENSOr drive pulse

CTSUCRBH.SSCNT[1:0)
CTSUCREH S5MO0[2:0]

CTSUTRIMI SUADUD(T 0]

P\ M R
CTSUCRAH FCMODE | /l\
CTSUMCHH MCAx

CTSUCRAL.CLK10) CTSUSO1.SOPATTY) | | CTSUCRBLPRRATION | | eTsusorsson CTSUCRBL.SOFF
[ I
| |
w7 [
| I
feLk I Bonaor drve Jitter sensor ) L
feuk/2—- pooaiic ol e | puise basic | Phase | Edge drive pulse 4
fou/ 22— = timing shift diffusion
block Base
foun/ 2 —a generation | Z%
Sensor drive pulse (random pulse mode with = -
CTSU compalicie) generator Base sensor drive pulse
SUCLK
cTSU (sansor unit clogk)
i
STCLK ;‘:::;:’-wom (high resciution pulse moda}
(state
:{") Frequency | cleck) _ State | Frequency
I ™ division control division
7=
L
CTSUCRAH.STCLKIS0] | CTSUSC1.SDPATD]

{high resciution pulse)

© 2025 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Oct. 30, 2025

Correct:
Complete revision

I CTSUCREL PRMODE[1:0] I

| emsucraLcikitol | | cTsusot sorapray ] [ cTsucreL PRRATIONO) | [cTsusorssoiviaal| [ cTsucreL sorF | [cTsucran sopsEL
el 4] i il
fou2 —w Eloc Serace tiive
fevu/q —] f‘g Baseciock | Base cock B Spread puise
foun/8 = gEnerabon spectrum {synchronized with
™ SUCLK) Sensar
dnve pulse
Sensor drive putse
sucLk | svewk it Tem) :
generator s
Sensor drive pulse generator

Slato tlock
(STCLK)

divisicn

i
CTSUCRAH.STCLK[S:0] / CTSUCRBH SSMOD[2:0]

oG CTSUCRBH SSCNT[1:0]
CTSUTRIM1.SUADJD(T 0]

—_ CTSUSUCLK: SUADIT0) |i
CTSUSUCLEx: SUMULTIT-0] i|

[crsucransorseL] | crsumchHmcax | x=0t3

Randsm pulse mode

} High-resclution pulse mode
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22. 30.1.2 Measurement Status (new)

Incorrect: Correct:
Not applicable 30.1.2 Measurement states

The CTSU has a state controller. The measurement states are common to both modes of
measurement. The measurement status counter indicates the current state of measurement, and its
value can be read from the CTSUSRL.STC[2:0] bits. Figure 30 - 5 shows the transitions between the
measurement states.

Figure 30 - 5 Transitions between the Measurement States

<1> Conditions for transition to state 1

State 0
o : « CTSUCRAL.CAP =0, CTSUCRAL.STRT =1
|. ,
[ Stopped/itlaiting ianen eismal ifjgger « CTSUCRAL.CAP = 1, CTSUCRAL STRT = 1, and the rising edge of an
<= s 1 external trigger is detected (after 80 cycles of the set base clock when

CTSUCRAL.SNZ = 1).
State 1
Determine if measurement channel <2> Conditions for transition to state 0
4=

update and measurement are finished * No channel to be measured next is present and CTSUSRLDTSR =0,
(An INTCTSUFN interrupt is generated and measurement is completed.)

<3>
<3> Conditions for transition to state 2

+ Measurement channel update is completed and CTSUSRLDTSR =0,

<4> Conditions for fransition to state 3
= In the mutual capacitance method (CTSUCRAL.MD1 = 1), CTSUSRL.PS =1

[ State 2
Waiting for sensor drive pulse setti
d s o (second measurement) and CTSUSRL.DTSR = Qhote

<5= 1

a5 <5> Condition for transition to state 3
State 3 + Writing to the CTSUSO1 register
Wait time for sensor to stabilize after

sensor drive pulse output starts <6> Candition for transition to state 4
5 1 = The sensor stabilization time elapsed since start of sensor drive pulse oulput.
<G>

State 4
Measurement time since the start of
measurement

<7> Condition for transition to state 5
« The measurement time elapsed after measurement started.

<& Condition for transition to state 1
= Two clock cycles of the operating clock elapsed.

7= 1

State 5
Measurement completed

Note When CTSUSRL.DTSR = 1, waiting until the reading of the previous measurement result is
required.
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The status counter makes the transition to state 0 when measurement has been completed on all of the
specified measurement channels. The CTSUCRAL.STRT bit is set to 0 by hardware when the software
trigger is to be used. When an external trigger is to be used, the STRT bit retains the value 1, and the
CTSU waits for the next trigger. When operation is forcibly stopped (by writing O to the STRT bit and 1
to the CTSUCRAL.INIT bit at the same time) during measurement or is in the state of waiting for a
trigger, the state makes the transition to state 0 and measurement is stopped. If no channels for
measurement are set in the CTSUMCHL, CTSUMCHH, CTSUCHACAL, CTSUCHACAH,
CTSUCHACBL, CTSUCHTRCAL, CTSUCHTRCAH, and CTSUCHTRCBL registers, a measurement
end interrupt (INTCTSUFN) is generated immediately after the transition to state 1, and the state then
makes the transition to state 0.

The following are the cases when there are no channels for measurement.

- No target measurement channels are specified in the CTSUCHACAL, CTSUCHACAH, and
CTSUCHACBL registers.

- In single scan mode, no channels specified in the CTSUMCHL and CTSUMCHH registers are set as
targets for measurement in the CTSUCHACAL, CTSUCHACAH, and CTSUCHACBL registers.

- In the self-capacitance method, there is no reception channel for measurement in the following
combinations of registers: CTSUCHACAL/CTSUCHACAH/CTSUCHACBL and
CTSUCHTRCAL/CTSUCHTRCAH/CTSUCHTRCBL.

- In the mutual capacitance method, there is no transmission channel or reception channel for
measurement in the following combinations of registers:
CTSUCHACAL/CTSUCHACAH/CTSUCHACBL and
CTSUCHTRCAL/CTSUCHTRCAH/CTSUCHTRCBL.
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23. 30.2.3 CTSU Control Reqgisters AL and AH (CTSUCRAL,

CTSUCRAH) (Page 1262 to Page 1265)

Incorrect:
(p.1262)

Date: Oct. 30, 2025

ATUNE2

Analog Adjustment 2

Correct:
ATUNE2 Current Range Switching 2
0 When the ATUNEL bit is 0: 80 pA
When the ATUNEL bit is 1: 40 pA
1 When the ATUNEL bit is 0: 20 pA

When the ATUNEL bitis 1: 160 pA

supply.

Setting this bit in combination with the ATUNEL1 bit specifies the maximum supply current
(measurement range) by changing the amount of the resistive load on the measurement power

CTSUCRAH.ATUNE2 CTSUCRAL.ATUNE1 Measurement range

80 pA

0
0 40 pA

=

20 pA

0
1
0
1

160 pA

MD1

Measurement Mode Select 1

MD1 Measurement Mode Select 1
0 Self-capacitance method (single measurement)
X issi h h |
TSm.pinfor.measurement.
i j r m i n
1

Mutual capacitance method (douhle-measurement)
. o | ;

Self-capacitance method

Set the pin to be used for reception in measurement (CTSUCHTRCAL.CHTRCm =0,
CTSUCHTRCAH.CHTRCm = 0). Set the pin to be used as an active shield for
transmission (by setting CHTRCm to 1). If a pin set for transmission is present, the
transmission pin outputs a pulse in the same phase as that for the channel being
measured. When all TSm pins are set for reception, the measurement of reception pins
only proceeds.
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Mutual capacitance method

'The measurement proceeds with the TSm pin set for transmission (CHTRCm = 1) and the
ITSm pin set for reception (CHTRCm = 0). When all CHTRCm bits are set to 0, no
measurement proceeds.

The MDL1 bit selects the self-capacitance method or the mutual capacity method.
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(p.1262)
(Omitted) (Omitted)
ATUNE1 Analog Adjusiment 1 ATUNE1 Current Range Switching 1
0 80.uA.(1/4) 0 When the ATUNEZ bit is 0: 80 pA
When the ATUNEZ2 bit is 1: 40 pA

1 When the ATUNE2 bit is 0: 20 pA
When the ATUNE2 bitis 1: 160 pA

Setting this bit in combination with the ATUNEZ2 bit specifies the maximum supply current

ATUNEO Analog Adjusiment.0 (measurement range) by changing the amount of the resistive load on the measurement power supply.
0 Measurement power-supply voltage = 1.5V For details, see the description for the ATUNEZ2 bit.
. . .
1 Measurement power-supply voltage = 1.2 V
ATUNEO Power Supply Voltage Setting
0 Measurement power supply voltage = 1.5V
1 Measurement power supply voltage = 1.2 VNote 1

This bit is used to control the power supply voltage of the CTSU. Set this bit to 1 when Vbb < 2.4 V. Thig|
bit can be set to either 0 or 1 when 2.4 V < Vpp.
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Date: Oct. 30, 2025

(p.1263)
(Omitted)
PON Measurement Power On
0 Power off
1 Power on
The PON bit turn
measurement. 1,2-9 -V power.

set this bit to 1 when the setting of CSW is 0.

(Omitted)
PON Measurement Power On
0 Power off
1 Power on

The PON bit controls the supply of the power (1.5 V) for measurement. Before setting this bitto 1,
set the PUMPON bit as required and set the CSW bit to 1. Do not set this bit to 1 while the CSW
bit is set to O.

TXVSEL | TXVSEL2 Transmission Rower. Supply.Select
0 0 Not recommended
0 1
1 0
1 1
(Omitted)
INIT Control Block Initialization
0 J—
1 Initializes the internal control registers.

To forcibly terminate operation, be sure to set the STRT bit to 0 and the INIT bit to 1 simultaneously. In_.
his.case,.operation stops. and.the internal control regisiers. are initialized

Do not set the STRT bitto 1 (

The TXVSEL2 bit is read as 0.

TXVSEL TXVSEL2 Power for the Transmission Pin Select
0 0 Not recommended
1 0 Power for the internal logic circuits
Use this setting when the active shield is to be used.
0 1 Dedicated power for the CTSU
1 1 Use this setting when the mutual capacitance method is to be used.
(Omitted)
INIT Initialization of the Control Block
0 —
1 Initializes the internal control registers.

© 2025 Renesas Electronics Corporation. All rights reserved.

RENESAS

Setting this bit to 1 initializes the following registers.

» CTSUSC, CTSUUC

* CTSUMCHL, CTSUMCHH

« All bits in CTSUSRL except bits ICOMPO and ICOMP1

To forcibly stop operation, be sure to set the STRT bit to 0 and the INIT bit to 1 at the same time.
Doing so stops the measurement and initializes the internal control registers. Do not set the STRT bit
to 1 (starting measurement by the CTSU) and the INIT bit to 1 at the same time. This bit is read as 0.
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Date: Oct. 30, 2025

(p.1264)
SNz SNOOZE Enable SNz SNOOZE Enable
0 Disables the SNOOZE mode. 0 Disables the SNOOZE mode.
1 Enables the SNOOZE mode. 1 Enables the SNOOZE mode.

< >
PON SNZ CAP | STRT Trigger State of the CTSU
0 0 0 0 —_ Stopped
1 0 0 0 — State until measurement starts (VRC = QN)
1 0 0 1 — Measurement in the normal mode (VDC = ON)
! ! . 0 - trigger (VDC = OEF) R
1 1 1 1 Not present | Suspended (waiting for a_trigger) (VDC = QFF)
1 1 1 1 Present Measurement in the SNOOZE mode (VDC = QN)Note
1 1 0 0 — Software suspended (VDC = OFF)
Other than above Setting prohibited

Setting this bit to 1 places the CTSU in a suspended state, which reduces power consumption while on

standby from measurement. The SNZ bit enables measurement in SNOOZE mode when an external

trigger is selected (CAP = 1) as the condition for starting measurement.

« When an external trigger is selected as the condition for starting the measurement (CAP = 1)
When the SNOOZE mode is to be used, set this bit to 1, then set STRT to 1 (starting measurement by the
CTSU) to place the CPU in the STOP mode. If an external trigger is detected while in STOP mode, the
CTSU is placed in the SNOOZE mode and starts measurement. After a measurement end interrupt, use
software to clear this bit to 0.

« When a software trigger is selected as the condition for starting the measurement (CAP = 0)
The CTSU is placed in the suspended state (low-power mode) under the conditions listed in the table
below. An interrupt is used to cause the CPU to resume from the STOP mode while the CTSU is in the
suspended state (low-power mode). To start measurement following resumption by the CPU, set this bit
to 0 and then set the STRT bit to 1 to start measurement by the CTSU.

PON SNZ CAP | STRT | External trigger State of the CTSU hardware
0 0 0 0 — Stopped
1 0 0 0 — State of waiting for the start of measurement
1 0 0 1 — Measurement is proceeding in the normal mode
1 1 1 0 — Preparing for an external trigger to start measurement
1 1 1 1 N&a‘?ﬁﬁsg‘im Suspended (waiting for an external trigger)
1 1 1 1 (oporaing) | Measurement in the SNOOZE mode
1 1 0 0 —_ Suspended (low-power mode)
Other than above Setting prohibited

When using the SNOOZE mode function with the high-resolution pulse mode selected for the sensor drive
pulses (SDPSEL = 1), the clock of the voltage boosting circuit cannot be selected for the sensor drive
pulses (PCSEL = 0).

(Omitted)
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(Omitted)
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Date: Oct. 30, 2025

(p.1265)
STRT Measurement Operation Start STRT Measurement Start
0 Measurement stopped 0 Stops measurement
L Measurement operating 1 Starts measurement (measurement in progress or waiting for an external trigger)

The STRT bit specifies whether to start or stop CTSU operation.

hen CAP

s.Q,.writing. 1

RI.J

The STRT bit specifies whether to start or stop CTSU measurement.

* When a software trigger is selected as the condition for starting the measurement (CAP = 0)
Writing 1 to the STRT bit starts measurement. At the end of measurement, this bit is cleared to 0 by
hardware.

« When an external trigger is selected as the condition for starting the measurement (CAP = 1)
Writing 1 to this bit drives the CTSU into the state of waiting for an external trigger. Measurement starts on
detection of an external trigger. After the measurement is completed, the CTSU waits for the next external

<CT tate> trigger. To release the CTSU from the state of waiting for an external trigger, set this bit to 0 and the INIT bit
to 1 at the same time.
STRT CAP CTSU state .
The following table shows the CTSU states.
0 0 Stopped
0 1 Stopped STRT CAP CTSU state
1 0 Measurement in progress 0 0 Stopped
1 1 Measurement in progress or waiting for an external trigger ot 0 1 Stopped
1 0 Measurement in progress
1 1 Measurement in progress or waiting for an external trigger Note 2

If 1 is written to the STRT bit by software when the STRT bit is already set to 1, the writing is ignored and
operation continues. To have software forcibly stop operation while the STRT bit is set to 1, be sure to set
the STRT bit to 0 and the INIT bit to 1 at the same time.
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Note 1. The active shield cannot be used when ATUNEO = 1.

Note 2. The state in terms of the two alternatives can be read from the CTSUSRL.STC[2:0] bits.
—CTSUSRL.STC[2:0] # 000B: Measurement in progress
—CTSUSRL.STC[2:0] = 000B: Waiting for an external trigger

Caution Set the bits of this register other than the STRT and INIT bits while STRT = 0 (measurement
stopped).

Remark 1. x=0to 3

Remark 2. m = 00 to 15, 20 to 35
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24. 30.2.4 CTSU Control Reqgisters BL and BH (CTSUCRBL,

CTSUCRBH) (Page 1266 to Page 1268)

Incorrect:
(Page 1266)
(Omitted)

Correct:

Date: Oct. 30, 2025

(Omitted)

SSCNT[L.0] SUCLK Diffusion Control

SSCNT[L:0]

SUCLK Spread Spectrum Control

0 SSARLAQ

0

0

CTSUCRAH.SDPSEL = 0: CTSUTRIMx.SUADJD[7:0] + 00H

CTSUCRAH.SDPSEL = 1: CTSUSUCLKx.SUADJXx[7:0] + O0H

CTSUCRAH.SDPSEL = 0: CTSUTRIMx.SUADJD[7:0] + 10H

CTSUCRAH.SDPSEL = 1: CTSUSUCLKx.SUADJx[7:0] + 20H

(Omitted)
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CTSUCRAH.SDPSEL = 0: CTSUTRIMx.SUADJD[7:0] + 20H

CTSUCRAH.SDPSEL = 1: CTSUSUCLKx.SUADJX[7:0] + 40H

CTSUCRAH.SDPSEL = 0: CTSUTRIMx.SUADJD[7:0] + 30H

CTSUCRAH.SDPSEL = 1: CTSUSUCLKx.SUADJx[7:0] + 60H

These bits adjust the frequency of SUCLK.

(Omitted)
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Date: Oct. 30, 2025

SST[7:0] Sensor Stabilization Wait Time Control

SST[7:0] Sensor Stabilization Wait Time Control

The SST[7:0] bits set the period from the start of sensor drive pulse supply until the TSCAP pin voltage

becomes stable.

0 0 0 0 0 0 0 0 2 cycles
0 0 0 0 0 0 0 1 4 cycles
0 0 0 0 0 0 1 0 6 cycles
0 0 0 0 0 0 1 1 8 cycles
1 1 1 1 1 1 1 0 510 cycles
1 1 1 1 1 1 1 1 512 cycles
< =1>
T I ili |
0 0 0 0 0 0 0 0 1 cycle
0 0 0 0 0 0 0 1 2 cycles
0 0 0 0 0 0 1 0 3 cycles
0 0 0 0 0 0 1 1 4 cycles
1 1 1 1 1 1 1 0 255 cycles
1 1 1 1 1 1 1 1 256 cycles

The TSCAP pin voltage is stabilized by supplying sensor drive pulses. The SST[7:0] value.is related ta

Number of cycles = 2 x (value of these bits + 1)
Set the stabilization wait time within the following range.
Number of cycles set by CTSUCRBL.SST[7:0] 2 (CTSUCRBL.PRRATIO[3:0] + 1)

Number of cycles = 1 x (value of these bits + 1)

The SST[7:0] bits set the period from the start of sensor drive pulse supply until the TSCAP pin voltage
becomes stable. The TSCAP pin voltage is stabilized by supplying sensor driving pulses. The following
shows the correspondence between the setting of the SST[7:0] bits and the number of cycles.
« In random pulse mode (CTSUCRAH.SDPSEL = 0)

The stabilization wait time is specified in units of the number of cycles of the sensor driving pulse.

0 0 0 0 0 0 0 0 2 cycles
0 0 0 0 0 0 0 1 4 cycles
0 0 0 0 0 0 1 0 6 cycles
0 0 0 0 0 0 1 1 8 cycles
1 1 1 1 1 1 1 0 510 cycles
1 1 1 1 1 1 1 1 512 cycles
Number of cycles = 2 x (value of these bits + 1)
Set the stabilization wait time so that the following relation is satisfied.
Number of cycles set by CTSUCRBL.SST[7:0] = (PRRATIO[3:0] + 1)
« In high-resolution pulse mode (CTSUCRAH.SDPSEL = 1)
The stabilization wait time is specified in units of the number of the STCLK cycles.
0 0 0 0 0 0 0 0 Setting prohibited Note 1
0 0 0 0 0 0 0 1 2 cycles
0 0 0 0 0 0 1 0 3 cycles
0 0 0 0 0 0 1 1 4 cycles
1 1 1 1 1 1 1 0 255 cycles
1 1 1 1 1 1 1 1 256 cycles

Number of cycles = 1 x (value of these bits + 1)
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(Page 1267)
PROFF Pseudo-Random Number Disable Control PROFF Pseudo-Random Number Disable Control
0 Pseudo-random number control is enabled. 0 Pseudo-random number control is enabled.
1 Pseudo-random number control is disabled. 1 Pseudo-random number control is disabled.
The PROFF bit disables the pseudo-random number control. The PROFF bit disables the pseudo-random number control.
Ayalueof lorQisoutput per.cycleto generate A pseudo-random number is generated per cycle to output a value of 1 or 0 (1-bit random number
generation).
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(Page 1268)

Date: Oct. 30, 2025

The SOFF bit sets whether 10 apply jitter to the sensor drive pulse to prevent synchronous noise.

e.sensordrive pulse

Ne.DAaSE Qr.ar R QLINE ered

SOFF Jitter Disable Control SOFFNote 2 Spread Spectrum Disable Control
0 ios iitter 0 Enables the spread spectrum.
1 Does not apply.jitter. 1 Disables the spread spectrum.
The SOFF bit enables or disables the spread spectrum to prevent synchronous noise. Set this bit to 1

when sensor drive pulses (synchronized with fcLk) are to be used. This bit is valid when

PRRATIO[3:0] | Phase Shift Frequency

CTSUCRAH.SDPSEL = 0 (random pulse mode).
PRMODE[1:0] Pseudo-Random Number Generation Cycle PRMODE[1:0]Nete 2 Pseudo-random Number Generation Cycle
0 255 cycles (When PROFEE = 1. 256 cycles) 0 0 255 cycles
1 63 cycles (When PROEF = 1. 64 cycles) 0 1 63 cycles
1 0 31 cycles (When PROEE = 1:.32 cycles) 1 0 31 cycles
1 1 3 cycles (When PROFFE = 1. 4 cycles) 1 1 3 cycles
The PRMODE([1:0] bits set the number of cycles for updating the pseudo-random number generation.
The number of basic pulses is twice the number of cycles selected by these bits. These bits are valid
when CTSUCRAH.SDPSEL = 0 (random pulse mode).
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PRRATIO[3:0]Note 2 Phase Shift Frequency

The PRRATIO[3:0] bits set the phase shift cycle for pseudo-random number generation. The number of
measurement pulses and measurement time are specified as follows depending on the setting of these
bits.
Number of measurement pulses = number of basic pulses (set by the PRMODE[1:0] bits) x (value of
the PRRATIOI[3:0] bits + 1)
Measurement time = (number of measurement pulses) + (number of basic pulses — 2) x 0.25) x base
clock cycle

These bits are valid when CTSUCRAH.SDPSEL = 0 (random pulse mode).

Note 1. Do not set the SST[7:0] bits to 00H when CTSUCRAH.SDPSEL = 1.

Note 2. The SOFF, PRMODE[1:0], and PRRATIO[3:0] bits are only valid when the
CTSUCRAH.SDPSEL bit is 0 (random pulse mode).

Caution Set the CTSUCRBL and CTSUCRBH registers when the CTSUCRAL.STRT bit is 0.

Remark x =0to 3
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25. 30.2.5 CTSU measurement channel reqisters L and H (CTSUMCHL,

CTSUMCHH) (Page 1270)

Incorrect:

Date: Oct. 30, 2025

Correct:

MCH1[5:0] Measurement Channel 1

MCH1[5:0] Measurement Channel 1

« In single scan mode (CTSUCRAL.MDO = 0), the MCH1[5:0] bits set the transmit channel to be
measured. Do not set channels that are not to he measured using the CTSUCHACAH,
CTSUCHACAL, CTSUCHACBH, or CTSUCHACBL register. If such channels are set, measurement
is.completed immediately after it starts.

¢ In multi-scan mode (CTSUCRAL.MDO = 1), the MCHO[5:0] bits indicate the value of the transmit
channel that is being measured, and writing to these bits has no effect (cleared at the beginning of .
measurement).

0 0 0 0 0 0 TS0

0 0 0 0 1 IS1

0 0 0 0 1 0 1s2

0 0 0 0 1 1 IS3

1 1 1 1 1 0 1S62

1 1 1 1 1 1 TS63
l r m =
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« In single scan mode (CTSUCRAL.MDO = 0)
The MCH1[5:0] bits set the transmit channel to be measured. Do not set the channels for which the
measurement is disabled by the CTSUCHACAH, CTSUCHACAL, or CTSUCHACBL register. If such
channels are set, measurement ends immediately after it starts.

* In multi-scan mode (CTSUCRAL.MDO = 1)
The MCHO[5:0] bits indicate the value of the transmit channel that is being measured, and writing to
these bits has no effect.

0 0 0 0 0 0 TS00
0 0 0 0 0 1 TS01
0 0 0 0 1 0 TS02
0 0 0 0 1 1 TS03
0 0 0 1 1 1 TS15
0 1 0 0 0
Setting prohibited
0 1 0 1 1
1 0 0 TS20
1 0 0 0 1 0 TS34
1 0 0 0 1 1 TS35
1 1 0 0
Setting prohibited
1 1 1 1 1 1
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MCHO[5:0] Measurement Channel O MCHO[5:0] Measurement Channel 0
« In single scan mode (CTSUCRAL.MDO = 0), the MCHO[5:0] bits set the receive channel to be * In single scan mode (CTSUCRAL.MDO = 0)
measured. Do not set channels that are not to he measured using the CTSUCHACAH, The MCHO[5:0] bits set the reception channel to be measured. Do not set the channels for which
CTSUCHACAL, CTSUCHACBH, or CTSUCHACBL register. If such channels are set, measurement is.. the measurement is disabled by the CTSUCHACAH, CTSUCHACAL, or CTSUCHACBL register.
completed immediately after it starts. If such channels are set, measurement ends immediately after it starts.
* In multi-scan mode (CTSUCRAL.MDO = 1), the MCH1[5:0] bits indicate the value of the receive channel ¢ In multi-scan mode (CTSUCRAL.MDO = 1)
that is being measured, and writing to these bits has no effect (cleared at the beginning.of . The MCH1[5:0] bits indicate the value of the reception channel that is being measured, and writing
measurement). to these bits has no effect.
0 0 0 0 0 0 TS0 0 0 0 0 0 0 TS00
0 0 0 0 0 1 TS1 0 0 0 0 0 1 TS01
0 0 0 0 1 0 TS2 0 0 0 0 1 0 TS02
0 0 0 0 1 1 TS3 0 0 0 0 1 1 TS03
1 1 1 1 1 0 TS62 0 0 0 1 1 1 TS15
1 1 1 1 1 TS63 g 2 2 2
Setting prohibited
1 0 1 1
1 0 0 TS20
1 0 0 0 1 0 TS34
1 0 0 0 1 1 TS35
1 1 0 0
Setting prohibited
1 1 1 1 1 1

Caution Do not modify the CH1[5:0] and MCHO[5:0] bits during measurement (CTSUCRAL.STRT = 1).
Otherwise, operation is not guaranteed. The value of the CH1[5:0] and MCHO[5:0] bits is
111111B when the measurement is stopped.

Remark x =0to 3
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26. 30.2.6 CTSU Channel Enable Control Registers AL, AH, BL, and BH

(CTSUCHACAL, CTSUCHACAH, CTSUCHACBL, CTSUCHACBH)

Date: Oct. 30, 2025

(Page 1272)
Incorrect:
(Omitted)
CHACx Channel Enable Control
0 Do not measure pins.
1 Measure pins.

Correct:
(Omitted)
CHACm Channel Enable Control
0 Do not measure pins.
1 Measure pins.

Caution 3. Set the CTSUCHACAH, CTSUCHACAL, CTSUCHACBH, and CTSUCHACBL registers
when CTSUCRAL.STRT is 0.
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The CHACm bit enables or disables the measurement of the TSm pin. Setting the CHACm bit to 1

enables the capacitance measurement of the TSm pin (both transmission and reception).

Caution 1. Make sure that the bits to which no measurement pins have been assigned are set to 0.

Caution 2. Set the CTSUCHTRCAH, CTSUCHTRCAL, CTSUCHTRCBH, and CTSUCHTRCBL registers
when CTSUCRAL.STRT is 0.

Remark m = 00 to 15, 20 to 35
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27. 30.2.7 CTSU Channel Transmit/Receive Control Reqisters AL, AH,
BL, and BH (CTSUCHTRCAL, CTSUCHTRCAH, CTSUCHTRCBL,
CTSUCHTRCBH) (Page 1274)

Date: Oct. 30, 2025

Incorrect:
(Omitted)
CHTRCx Channel Transmit/Receive Control
0 Reception
1 Transmission

Correct:
(Omitted)
CHTRCm Channel Transmit/Receive Control
0 Reception
1 Transmission

Caution 4. Set the CTSUCHTRCAH, CTSUCHTRCAL, CTSUCHTRCBH, and CTSUCHTRCBL registers
when CTSUCRAL.STRT is 0.
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The CHTRCm bit assigns the TSm pin for use in transmission or reception. When the self-capacitance
method is in use (CTSUCRAL.MD1 = 0), setting this bit to 1 (transmission) allows the corresponding pin to

be used as an active shield signal output.\°®

Note When the active shield output is to be used, do not set multiple bits to 1 at the same time.

Caution 1. Make sure that the bits to which no measurement pins have been assigned are set to 0.

Caution 2. Set the CTSUCHTRCAH, CTSUCHTRCAL, CTSUCHTRCBH, and CTSUCHTRCBL registers
when CTSUCRAL.STRT is 0.

Remark m =00 to 15, 20 to 35
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28. 30.2.8 CTSU Status Register L (CTSUSRL) (Page 1276)

Incorrect: Correct:
(Omitted) (Omitted)
MFCI[1:0] Multi-clock Counter MFCJ[1:0] Multi-clock Counter
0 0 Multi-clock 0 0 0 MCAO (SUCLKO)
0 1 Multizclock 1 0 1 MCA1 (SUCLK1)
Multi-clock 2
L 0 1 0 MCA2 (SUCLK2)
1 1 Multi-clock 3
_ — : , 1 1 MCA3 (SUCLK3)
The MFCJ1:0] bits indicate the clock that is heing measured during multi-clock measurement
(CTSUCRAH.ECMQODE = 1). The MFCJ[1:0] bits indicate the clock being used for the multi-clock measurement, i.e., when
CTSUCRAH.SDPSEL =1, CTSUCRAH.PCSEL = 1, and two or more of the CTSUMCH.MCAn bits (n
=0to 3) are set to 1. Only writing 00B is allowed.

Note 1. This bit is read-only.

Note 2. To clear the SUCKOVF and SENSOVF bits while CTSUCRAL.INIT is set to 1, do so when the
setting of the CTSUCRAL.STRT bit is 0.

Caution Only write to the CTSUSRL register while the setting the CTSUCRAL.STRT bit is 0.
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29. 30.2.9 CTSU Sensor Offset Reqgisters 0 and 1 (CTSUSQO,

CTSUSO1) (Page 1277, Page 1278)

Incorrect:
(Page 1277)

30.2.9 CTSU sensor offset registers 0 and 1 (CTSUSOO0, CTSUSO1)

(Omitted)
Symboal 15 14 13 12 1" 10
CTsUsOo | SNUMI5:0] S0[9:8) |
7 6 5 4 3 2
| SO[7:0]
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Date: Oct. 30, 2025

Correct:

30.2.9 CTSU sensor offset registers 0 and 1 (CTSUSOOQ, CTSUSO1)

(Omitted)
Symboal 15 14 13 12 1" 10 9 8
CTsUsOo | SNUMI5:0] S0[9:8) |
7 6 5 4 3 2 1 0
| SO[7:0] |

Write to the CTSUSOO and CTSUSOL registers after an INTCTSUWR interrupt is generated. Writing to
the CTSUSOL1 register causes a transition to state 3. Be sure to write to the CTSUSOO register before
writing to the CTSUSOL1 register.

Also, set all 16 bits of the CTSUSO1 register at once.
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Date: Oct. 30, 2025

SDPA[7:0] Sensor.Rriving Pulse Divisor. Setting

* When CTSUCRAH.SRRSEL.=.0
The operating clock is divided to generate a base clock to be the source of sensor drive pulse.
These bits are also available for setting the voltage stabilization time of the CTSU.

Base Clock (Sensor Drive Pulse Frequency

SDPA[7:0
[7:0] Divisor) Setting

0 0 0 0 0 0 0 0 Operating clock divided by 2N
0 0 0 0 0 0 0 1 Operating clock divided by 4
0 0 0 0 0 0 1 0 Operating clock divided by 6
0 0 0 0 0 0 1 1 Operating clock divided by 8
1 1 1 1 1 1 1 0 Operating clock divided by 510
1 1 1 1 1 1 1 1 Operating clock divided by 512

The SUCLK clock is divided to generate a sensor drive pulse.

0 0 0 0 0 0 0 0 SUCLK divided by 1
0 0 0 0 0 0 0 1 | SUCLK divided by 2
0 0 0 0 0 0 1 0 SUCLK divided by 3
0 0 0 0 0 0 1 1 | SUCLK divided by 4
1 1 1 1 1 1 1 0 | SUCLK divided by 255
1 1 1 1 1 1 1 1 SUCLK divided by 256

© 2025 Renesas Electronics Corporation. All rights reserved.
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« In random pulse mode (CTSUCRAH.SDPSEL = 0)
The operating clock is divided to generate a base clock to be the source of sensor drive pulse. These bits
are also available for setting the voltage stabilization time of the CTSU. When the setting of these bits is
n, the base clock is obtained by frequency-dividing the operating clock by 2 (n+1).

0 0 0 0 0 0 0 0 Operating clock divided by 2
Note 1

0 0 0 0 0 0 0 1 Operating clock divided by 4

0 0 0 0 0 0 1 0 Operating clock divided by 6

0 0 0 0 0 0 1 1 Operating clock divided by 8

1 1 1 1 1 1 1 Operating clock divided by 510

1 1 1 1 1 1 1 1 Operating clock divided by 512

« In high-resolution pulse mode (CTSUCRAH.SDPSEL = 1)
The SUCLK clock is divided to generate a sensor drive pulse. The frequency of SUCLK is determined by
the following equation.
SUCLK = STCLK x SUCLK multiplication rate setting made by the CTSUSUCLKx.SUMULTIx[7:0] bits
When the setting of these bits is n, the sensor drive pulses are obtained by frequency-dividing the
SUCLK clock by 2 (n+1).

0 0 0 0 0 0 0 0 SUCLK divided by 2
0 0 0 0 0 0 0 1 SUCLK divided by 4
0 0 0 0 0 0 1 0 SUCLK divided by 6
0 0 0 0 0 0 1 1 SUCLK divided by 8
1 1 1 1 1 1 1 0 SUCLK divided by 510
1 1 1 1 1 SUCLK divided by 512
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SSDIV[3:0] Spectrum Diffusion Sampling Cycle Control SSDIV[3:0]Note 2 Spectrum Diffusion Sampling Cycle Control
| h P 0 0 0 Divided by 1
0 0 1 Divided by 2
0 0 Divided by 1
0 0 Divided by 2 1 1 1 0 Divided by 15
1 1 1 1 Divided by 16
1 1 1 0 Divided by 15
_ The SSDIV[3:0] bits set the sampling cycle of the spread spectrum. Set the clock division ratio for
1 1 1 1 Divided by 16 resampling the sensor drive pulse (synchronized with fcLk) with SUCLK. Set these bits so that the

The SSDIV[3:0] bits set the sampling cycle of the jitter application function. Set the sampling cycle to
less than 1/4 of the sensor drive pulse cycle.

sampling cycle is less than 1/4 of the sensor drive pulse cycle. Set these bits for the pin to be
measured next after an INTCTSUWR interrupt is generated.

© 2025 Renesas Electronics Corporation. All rights reserved.
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(Omitted)
Note 1. When the mutual capacitance method is selected (CTSUCRAL.MD1 = 1) or the spread spectrum
is disabled (CTSUCRBL.SOFF = 1), setting SDPA[7:0] = 00000000B is prohibited.
Note 2. The SSDIV[3:0] bits are only valid when the CTSUCRAH.SDPSEL bit is 0 (random pulse mode).
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30. 30.2.10 CTSU Sensor Counter Reqisters L and H (CTSUSC,

CTSUUC) (Page 1279)

Incorrect:
30.2.10 CTSU sensor counter registers L_and H (CTSUSC, CTSUUC)

(Omitted)

Date: Oct. 30, 2025

Correct:
30.2.10 CTSU sensor counter registers (CTSUSC, CTSUUC)

(Omitted)

SC[15:0] Sensor Counter

SC[15:0] Sensor Counter

This register shows the measurement result of the sensor counter.

When an overflow occurs, this counter shows FFFH.

This register shows the measurement result of the sensor counter.
When an overflow occurs, this counter indicates FFFH.

© 2025 Renesas Electronics Corporation. All rights reserved.
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Read these registers when an INTCTSURD interrupt is generated. Reading these registers the number
of times specified by the CTSUDBGRO.CNTRDSEL bit causes measurement to transition to state 0 or
2. The register value is cleared immediately before transition to state 4 (CTSUSRL.STC[2:0] = 100B) in
the next measurement. This register is also cleared by writing 1 to the CTSUCRAL.INIT bit.
* When CTSUDBGRO.CNTRDSEL =0
Reading the CTSUSC register or CTSUUC register once causes measurement to transition to the
next state and both registers are cleared before transition to state 4. If the user require the
measurement result, be sure to read the CTSUSC register.
* When CTSUDBGRO.CNTRDSEL =1
Reading the CTSUSC or CTSUUC register twice causes measurement to transition to the next
state. Use this setting if the user require the results of both the CTSUSC and CTSUUC registers by
16-bit access.
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31. 30.2.13 CTSU Trimming Registers AL and AH (CTSUTRIMO,
CTSUTRIMI) (Page 1285, Page 1286)
Correct:
Incorrect:
(Page 1285)
(Omitted) (Omitted)
Address: FOB00H, FO601H (CTSUTRIMO), FO602H, FO603H (CTSUTRIM1) Address: FO600H, FO601H (CTSUTRIMO), FO602H, FO603H (CTSUTRIM1)
After reset: 0000H, 0000H After reset: Note
R/W: RIW R/W: RIW
(Omitted) (Omitted)
DACTRIM[7:0] Qffset Current RAC Upper/lLower Matching Variation Adjustment DACTRIM[7:0] Offset Current Adjustment
- j ° i ariali ici The DACTRIM[7:0] bits are used to adjust the DAC coefficient for offset current. These bits hold the
ggmmi@mm These blts hold the |n|t|al value set at the factory. Do not mod|fy initial value set as shipped. Do not modify this value.
this value.

0 o] 0 0 Q 0 0 Q %00

0 1 1 0 Q 0 0 [ %.0.875

1 Q 0 0 0 Q Q 0 %10

1 Q Q 1 Q 0 Q Q %1125

1 0 1 0 Q 0 1 1 x 1273

rth roh
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(Page 1286)

RTRIM[7:0] Reference Resistance Adjustment
T 7 n |
These bits hold the initial value set at the factory. Do not modify this value.
Resistance value
Q 0 Q Q Q Low
1 1 1 1 1 High

© 2025 Renesas Electronics Corporation. All rights reserved.
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Date: Oct. 30, 2025

RTRIM[7:0]

Reference Resistance Adjustment

|initia| value set as shipped. Do not modify this value.

The RTRIM[7:0] bits are used to adjust the value of the internal reference resistor. These bits hold the

Note The value following a reset is the value adjusted as shipped.
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32. 30.2.14 CTSU Trimming Registers BL and BH (CTSUTRIM2,

CTSUTRIMS3) (Page 1287)

Incorrect:

Figure 30 - 18 Format of CTSU Trimming Registers BL and BH (CTSUTRIM2, CTSUTRIM3)

Address: F0604H, FO605H (CTSUTRIM2), FO606H, FO607H (CTSUTRIM3)
After reset: 0000H, 0000H
R/W: R/W

(Omitted)
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Date: Oct. 30, 2025

Correct:

Figure 30 - 18 Format of CTSU Trimming Registers BL and BH (CTSUTRIM2, CTSUTRIM3)

Address: F0604H, FO605H (CTSUTRIM2), FO606H, FO607H (CTSUTRIM3)
After reset:  Note
R/W: R/W

(Omitted)

Note The value following a reset is the value adjusted as shipped.
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33. Added Description of TSCAP pin (new)

Incorrect:

Not applicable

© 2025 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Oct. 30, 2025

Correct:

30.4.2 TSCAP pin

A capacitor must be connected to the TSCAP pin to stabilize the internal voltage of the CTSU. Make
sure the wiring between the TSCAP pin and the capacitor, and between the capacitor and GND, is as
thick and as short as possible.

Table 30 - 3 states the condition for the capacitor to be connected to the TSCAP pin.

Table 30 - 3 Condition for the Capacitor to be Connected to the TSCAP Pin

Item Symbol Condition

Capacitance of the smoothing capacitorto | CTSCAP 10 nF +10%Note
be externally connected to the TSCAP pin

Note Use a multilayer ceramic capacitor with a stated capacitance of 10 nF and a capacitance
tolerance no greater than =10%. Select from among those with a capacitance change limited to
+15% in accord with the usage environment, such as X7R as specified by the EIA standard.

Before setting the CTSUCRAL.CSW bit to 1 (the external capacitance connection switch turned on), the

capacitor connected to the TSCAP pin must output a low level from the port to which the TSCAP
function is assigned and be fully discharged.
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