Date: Nov. 24, 2021

RENESAS TECHNICAL UPDATE

TOYOSU FORESIA, 3-2-24, Toyosu, Koto-ku, Tokyo 135-0061, Japan
Renesas Electronics Corporation

Product Document *
Category MPU/MCU No. TN-RL*-A0100B/E| Rev. | 2.00
Correction for Incorrect Description Notice RL78/G23 Information
Title Descriptions in the User’s Manual: Hardware Rev. 1.00 Cat Technical Notification
Changed ategory
Lot No.
: RL78/G23 User’s Manual: Hardware
Agp"gabt'e RL78/G23 Group 'Seferenc"{ Rev. 1.00
roduc All lots ocument | R01UHO896EJ0100 (Apr. 2021)

This document describes misstatements found in the RL78/G23 User’s Manual: Hardware Rev. 1.00 (RO1UHO0896EJ0100).

Corrections (1/3)

Applicable ltem Applicable Contents
Page
1.1 Features, Middle-speed on-chip oscillator Page 17 Incorrect descriptions
revised
1.6 Outline of Functions, Capacitive sensing unit Page 18, Incorrect descriptions
Page 19 revised
2.2.2 Description of pin functions, TS00-TS15, TS20-TS35, Page 20 Incorrect descriptions
TSCAP revised
Table 2 - 3 Connections of Unused Pins, P123, P124 Page 21 Caution added
Figure 2 - 25 Pin Block Diagram for Pin Type 8-31-1 Page 22 Incorrect descriptions
revised
Figure 2 - 33 Pin Block Diagram for Pin Type 12-38-3 Page 23 Caution changed
Table 3 - 8 List of Extended Special Function Registers (2nd | Page 24 Incorrect descriptions
SFRs) (2/15), PFCMD register revised
Table 3 - 8 List of Extended Special Function Registers (2nd | Page 25 Incorrect descriptions
SFRs) (7/15), MIOTRM register revised
4.3.7 Port mode control A registers (PMCAXxx) Page 26 Caution added
4.5.4 Examples of register settings for port and alternate Page 27

. Caution added
functions

Table 4 - 7 Examples of Register and Output Latch Settings Page 28
for Alternate Functions (30-Pin to 64-Pin Products with 96-

Incorrect descriptions

Kbyte or 128-Kbyte Flash Memory) (4/17) revised

Table 4 - 8 Examples of Register and Output Latch Settings Page 29

for Alternate Functions (Products with 192-Kbyte to 768- Incorrect descriptions

Kbyte Flash Memory and 80-Pin and 100-Pin Products with revised

128-Kbyte Flash Memory) (1/21)

Table 4 - 8 Examples of Register and Output Latch Settings Page 30

for Alternate Functions (Products with 192-Kbyte to 768- Incorrect descriptions

Kbyte Flash Memory and 80-Pin and 100-Pin Products with revised

128-Kbyte Flash Memory) (4/21)

Figure 6 - 9 Format of Subsystem Clock Supply Mode Page 31 Incorrect descriptions

Control Register (OSMC) revised

9.2.11 Interval timer status register (ITLS0) Page 32 Caution added

Table 12 - 3 A/D Conversion Time Selection (3/8) Page 33 Incorrect descriptions
revised

12.3.6 12-bit/10-bit A/D conversion result register (ADCRn) Page 34 Caution added

Figure 12 - 12 Format of Analog Input Channel Specification | Page 35, Caution added and

Register (ADS) Page 36 incorrect descriptions
revised

12.6.2 Software trigger no-wait mode (select mode, one-shot | Page 37 Incorrect descriptions

conversion mode) revised

© 2021 Renesas Electronics Corporation. All rights reserved. Page 1 of 129

RENESAS




RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E

Date: Nov. 24, 2021

Corrections (2/3)

Applicable ltem Applicable Contents
Page
12.6.4 Software trigger no-wait mode (scan mode, one-shot Page 38 Incorrect descriptions
conversion mode) revised
12.6.6 Software trigger wait mode (select mode, one-shot Page 39 Incorrect descriptions
conversion mode) revised
12.6.8 Software trigger wait mode (scan mode, one-shot Page 40 Incorrect descriptions
conversion mode) revised
12.6.9 Hardware trigger no-wait mode (select mode, Page 41 Incorrect descriptions
sequential conversion mode) revised
12.6.10 Hardware trigger no-wait mode (select mode, one- Page 42 Incorrect descriptions
shot conversion mode) revised
12.6.11 Hardware trigger no-wait mode (scan mode, Page 43 Incorrect descriptions
sequential conversion mode) revised
12.6.12 Hardware trigger no-wait mode (scan mode, one- Page 44 Incorrect descriptions
shot conversion mode) revised
12.6.14 Hardware trigger wait mode (select mode, one-shot Page 45 Caution added and
conversion mode) incorrect descriptions
revised
12.6.16 Hardware trigger wait mode (scan mode, one-shot Page 46 Incorrect descriptions
conversion mode) revised
Figure 15 - 35 Example of Contents of Registers for Master Page 47 Incorrect descriptions
Reception of 3-Wire Serial SPI (CSI00, CSI01, CSI10, revised
CSI11, CSI20, CSI21, CSI30, CSI31)
Table 15 - 3 Baud Rate Setting for UART Reception in Page 48 Description changed
SNOOZE Mode
17.3.2 UART Mode, (5) Continuous transmission Page 49 Description added
Figure 23 - 4 Procedure for Settings to Switch from Page 50 Caution added
Shutdown Mode to Normal Mode
Table 23 - 1 Operating Statuses in HALT Mode (1) (2/2) Page 51 Description added
Table 23 - 2 Operating Statuses in HALT Mode (2) (2/2) Page 52 Description added
Table 23 - 3 Operating Statuses in STOP Mode (2/2) Page 53 Description added
Table 23 - 4 Operating Statuses in SNOOZE Mode (2/2) Page 53 Description added
Figure 26 - 11 Delays from the Time an LVDO or LVD1 Reset | Page 54 Incorrect descriptions
Source Condition is Satisfied until an LVDO or LVD1 Reset :
has been Generated and Deasserted revised
Figure 28 - 3 Procedure for Using the True Random Number | Page 55 Description added
Generator to Generate a Random Number Seed
28.2.2 Setting of flash read protection Page 56 Caution changed
CHAPTER 30 CAPACITIVE SENSING UNIT (CTSU2L), Page 57 Incorrect descriptions
Number of the CTSU2L output channels revised
Table 30 - 1 CTSU Functions, Transmission power switching | Page 58 Incorrect descriptions
of mutual capacitance method revised
Table 30 - 2 External Pins Used in CTSU Page 59 Incorrect descriptions
revised
Figure 30 - 7 Format of CTSU Control Registers AL and AH Page 60, Description changed
(CTSUCRAL, CTSUCRAH) Page 61
Figure 30 - 15 Format of CTSU Calibration Registers L and H | Page 62 Incorrect descriptions
(CTSUDBGRO, CTSUDBGR1) revised
CHAPTER 30 CAPACITIVE SENSING UNIT (CTSU2L), Page 63 .
Cautions when using capacitive sensing unit Description added
g cap 9
31.1 Overview Page 64 Description added
Figure 32 - 5 Format of User Option Byte (000C2H or Page 65 Incorrect descriptions
040C2H) revised
Figure 33 - 8 Flow of Self-Programming (Rewriting Flash Page 66 Description changed
Memory)
S;E:PZL;I Flash address pointer registers H and L (FLAPH, Page 67 Caution changed
33.6.2.2 Flash end address pointer registers H and L Page 68 Caution changed
(FLSEDH, FLSEDL)
33.6.2.3 Flash write buffer registers H and L (FLWH, FLWL) Page 69, Cauti
Page 70 aution changed
33.6.2.6 Flash programming mode control register (FLPMC) Page 71 Caution added
33.6.2.8 Flash memory sequencer initial setting register Page 72, Caution added and
(FSSET) Page 73 description changed
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E

Date: Nov. 24, 2021

Corrections (3/3)

Applicable ltem Applicable Contents
Page
33.6.2.9 Flash memory sequencer control register (FSSQ) Page 74 to Caution added and

Page 76 description changed
33.6.2.10 Flash extra sequencer control register (FSSE) Page 77, Caution added and

Page 78 description changed
33.6.2.11 Flash registers initialization register (FLRST) Page 79 Caution changed
33.6.2.12 Flash memory sequencer status registers Hand L | Page 80 Incorrect descriptions
(FSASTH, FSASTL) revised
33.6.2.13 Flash security flag monitoring register (FLSEC) Page 81 Description added and

incorrect descriptions
revised
33.6.2.14 Flash FSW monitoring register E (FLFSWE) Page 82 Caution changed and
description changed
33.6.2.16 Data flash control register (DFLCTL) Page 83 Description changed
33.6.3 Setting the flash memory control mode Page 84 Description changed
33.6.3.1 Procedure for executing the specific sequence Page 85 Description changed
33.6.6.4 Operations for rewriting the code flash memory area | Page 86, Caution added and

Page 87 description changed
33.6.6.5 Operations for rewriting the data flash memory area | Page 88, Caution added and

Page 89 description changed
33.6.6.7 Operations for rewriting the extra area Page 90, _

Page 91 Description changed
33.6.6.8 Data to be set for the commands for use with the Page 92 to Caution changed and
extra area sequencer Page 96 description changed
33.6.8 Flash shield window function Page 97, Caution changed and

Page 98 description changed
33.6.10.3 Example of executing the commands to rewrite the | Page 99 _

Description changed
extra area
33.6.11 Notes on self-programming Page 100 Caution changed and
caution added
33.7 Security Settings Page 101 to | Caution added and
Page 104 description changed
34.2 Connection between the External Device that Page 105 Caution changed
Incorporates UART and RL78/G23
37.1 Absolute Maximum Ratings Page 106 Incorrect descriptions
revised

37.2.1 Characteristics of the X1 and XT1 oscillators Page 107 Incorrect descriptions
revised

37.3.1 Pin characteristics Page 108 to | Incorrect descriptions

Page 111 revised
37.3.2 Supply current characteristics Page 112 to | Specifications changed

Page 122 and Specifications

added
37.5.2 Serial interface UARTA Page 123 Specifications changed
37.6.1 A/D converter characteristics, (1) Normal modes 1 Page 124 _
and 2 Description changed
37.6.1 A/D converter characteristics, (2) Low-voltage modes Page 125 D -
1and 2 escription changed
37.6.4 Comparator characteristics Page 126 Specifications changed
37.8 Flash Memory Programming Characteristics Page 127 Incorrect descriptions
revised
38.4 40-Pin Products Page 128 Specifications added
38.6 48-Pin Products Page 129 Specifications 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*-A0100B/E
Corrections in the User's Manual: Hardware (1/3)

Date: Nov. 24, 2021

Corrections and Applicable ltems Pages in this
No. . document for
Document No. English R0O1UHO0896EJ0100 corrections
1 Pin Configuration, 44-pin products Page 13 Page 7
2 Outline of Functions, 44-pin products Page 25 Page 8
3 Functions of Port Pins, 44-pin products Page 41 Page 9
4 Functions for each product, 44-pin products Page 62 Page 10
5 | Table 4 - 1 Port Configuration (1/2) Page 169 Page 11
6 Port Configuration, Port5 Page 173 Page 12
7 z:cl:gcl:,u[r)%;f - 12 Format of Output Current Control Enable Register Page 197 Page 13
Table 4 - 7 Examples of Register and Output Latch Settings for Page 14
8 | Alternate Functions (30-Pin to 64-Pin Products with 96- Page 220
Kbyte or 128-Kbyte Flash Memory) (9/17)
Table 4 - 8 Examples of Register and Output Latch Settings for Page 15
9 Alternate Functions (Products with 192-Kbyte to 768- Page 236
Kbyte Flash Memory and 80-Pin and 100-Pin Products with 128-
Kbyte Flash Memory) (9/21)
10 | Figure 32 - 4 Format of User Option Byte (000C1H or 040C1H) (3/3) | Page 1278 Page 16
11 | 1.1 Features, Middle-speed on-chip oscillator Page 1 Page 17
12 l‘lj.nb;tOutIine of Functions, 30- to 48-pin products, Capacitive sensing Page 26 Page 18
13 1.6 Qutline.of Functions, 52- to 128-pin products, Capacitive Page 29 Page 19
sensing unit
14 | 2.2.2 Description of pin functions, TS00-TS15, TS20-TS35, TSCAP Page 68 Page 20
15 | Table 2 - 3 Connections of Unused Pins, P123, P124 Page 70 Page 21
16 | Figure 2 - 25 Pin Block Diagram for Pin Type 8-31-1 Page 96 Page 22
17 | Figure 2 - 33 Pin Block Diagram for Pin Type 12-38-3 Page 107 Page 23
18 Table 3 - 8 List of Extended Special Function Registers (2nd SFRs) Page 139 Page 24
(2/15), PFCMD register
19 Table 3 - 8 List of Extended Special Function Registers (2nd SFRs) Page 144 Page 25
(7/15), MIOTRM register
20 | 4.3.7 Port mode control A registers (PMCAXxx) Page 191 Page 26
21 | 4.5.4 Examples of register settings for port and alternate functions Page 211 Page 27
Table 4 - 7 Examples of Register and Output Latch Settings for Page 28
22 | Alternate Functions (30-Pin to 64-Pin Products with 96- Page 215
Kbyte or 128-Kbyte Flash Memory) (4/17)
Table 4 - 8 Examples of Register and Output Latch Settings for Page 29
23 Alternate Functions (Products with 192-Kbyte to 768- Page 228
Kbyte Flash Memory and 80-Pin and 100-Pin Products with 128-
Kbyte Flash Memory) (1/21)
Table 4 - 8 Examples of Register and Output Latch Settings for Page 30
24 Alternate Functions (Products with 192-Kbyte to 768- Page 231
Kbyte Flash Memory and 80-Pin and 100-Pin Products with 128-
Kbyte Flash Memory) (4/21)
Figure 6 - 9 Format of Subsystem Clock Supply Mode Control Page 31
25 Rggister (OSMC) ! i Page 282 °
26 | 9.2.11 Interval timer status register (ITLS0) Page 483 Page 32
27 | Table 12 - 3 A/D Conversion Time Selection (3/8) Page 527 Page 33
28 | 12.3.6 12-bit/10-bit A/D conversion result register (ADCRn) Page 543 Page 34
Figure 12 - 12 Format of Analog Input Channel Specification Page 35,
29 Rggister (ADS) o i Page 546 Page 36
30 12.6.2 Spftware trigger no-wait mode (select mode, one-shot Page 555 Page 37
conversion mode)
31 12.6.4 Spftware trigger no-wait mode (scan mode, one-shot Page 557 Page 38
conversion mode)
32 12.6.6 Spftware trigger wait mode (select mode, one-shot Page 559 Page 39
conversion mode)
33 :n2£f) Software trigger wait mode (scan mode, one-shot conversion Page 561 Page 40
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E

Corrections in the User’s Manual: Hardware (2/3)

Date: Nov. 24, 2021

Corrections and Applicable ltems Pages in this
No. . document for
Document No. English R0O1UHO0896EJ0100 corrections
34 12.6.9 Hardware trigger no-wait mode (select mode, sequential Page 562 Page 41
conversion mode)
35 12.6.10 .Hardware trigger no-wait mode (select mode, one-shot Page 563 Page 42
conversion mode)
36 12.6.11 .Hardware trigger no-wait mode (scan mode, sequential Page 564 Page 43
conversion mode)
37 12.6.12 .Hardware trigger no-wait mode (scan mode, one-shot Page 566 Page 44
conversion mode)
38 12.6.14 .Hardware trigger wait mode (select mode, one-shot Page 568 Page 45
conversion mode)
39 12.6.16 .Hardware trigger wait mode (scan mode, one-shot Page 570 Page 46
conversion mode)
Figure 15 - 35 Example of Contents of Registers for Master Page 47
40 | Reception of 3-Wire Serial SPI (CSI00, CSI01, CSI10, Page 676
CSl11, CSI20, CSI21, CSI30, CSI31)
41 ;I\'/le:)t:jlz 15 - 3 Baud Rate Setting for UART Reception in SNOOZE Page 752 Page 48
42 | 17.3.2 UART Mode, (5) Continuous transmission Page 911 Page 49
43 Figure 23 - 4 Procedure for Settings to Switch from Shutdown Mode Page 1108 Page 50
to Normal Mode
44 | Table 23 - 1 Operating Statuses in HALT Mode (1) (2/2) Page 1110 Page 51
45 | Table 23 - 2 Operating Statuses in HALT Mode (2) (2/2) Page 1112 Page 52
46 | Table 23 - 3 Operating Statuses in STOP Mode (2/2) Page 1117 Page 53
47 | Table 23 - 4 Operating Statuses in SNOOZE Mode (2/2) Page 1124 Page 53
Figure 26 - 11 Delays from the Time an LVDO or LVD1 Reset Page 54
48 | Source Condition is Satisfied until an LVDO or LVD1 Reset has been | Page 1155
Generated and Deasserted
49 Figure 28 - 3 Procedure for Using the True Random Number Page 1188 Page 55
Generator to Generate a Random Number Seed 9
50 | 28.2.2 Setting of flash read protection Page 1190 Page 56
51 CHAPTER 30 CAPACITIVE SENSING UNIT (CTSU2L), Number of Page 1236 Page 57
the CTSUZ2L output channels 9
52 Table 30 - 1 QTSU Functions, Transmission power switching of Page 1238 Page 58
mutual capacitance method
53 | Table 30 - 2 External Pins Used in CTSU Page 1239 Page 59
54 Figure 30 - 7 Format of CTSU Control Registers AL and AH Page 1245, Page Page 60,
(CTSUCRAL, CTSUCRAH) 1246, Page 1247 Page 61
55 Figure 30 - 15 Format of CTSU Calibration Registers L and H Page 1264, Page 62
(CTSUDBGRO0, CTSUDBGR1) Page 1266
CHAPTER 30 CAPACITIVE SENSING UNIT (CTSU2L), Cautions Page 63
56 - o - - Page 1271
when using capacitive sensing unit
57 | 31.1 Overview Page 1272 Page 64
58 | Figure 32 - 5 Format of User Option Byte (000C2H or 040C2H) Page 1279 Page 65
59 | Figure 33 - 8 Flow of Self-Programming (Rewriting Flash Memory) Page 1297 Page 66
60 | 33.6.2.1 Flash address pointer registers H and L (FLAPH, FLAPL) Page 1300 Page 67
61 l?;i.SGI.EZDi)FIash end address pointer registers H and L (FLSEDH, Page 1301 Page 68
62 33.6.2.3 Flash write buffer registers H and L (FLWH, FLWL) Page 1303 E:g: ?g
63 | 33.6.2.6 Flash programming mode control register (FLPMC) Page 1306 Page 71
64 33.6.2.8 Flash memory sequencer initial setting register (FSSET) Page 1308 E:gz ;g
33.6.2.9 Flash memory sequencer control register (FSSQ) Page 1310, Page 74 to
65
Page 1311 Page 76
66 33.6.2.10 Flash extra sequencer control register (FSSE) Page 1312 E:gz ;g
67 | 33.6.2.11 Flash registers initialization register (FLRST) Page 1313 Page 79
68 33.6.2.12 Flash memory sequencer status registers H and L Page 1314 Page 80
(FSASTH, FSASTL)
69 | 33.6.2.13 Flash security flag monitoring register (FLSEC) Page 1316 Page 81
70 | 33.6.2.14 Flash FSW monitoring register E (FLFSWE) Page 1317 Page 82
71 | 33.6.2.16 Data flash control register (DFLCTL) Page 1319 Page 83
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E
Corrections in the User's Manual: Hardware (3/3)

Date: Nov. 24, 2021

Corrections and Applicable ltems Pages in this
No. . document for
Document No. English R0O1UHO0896EJ0100 corrections
72 | 33.6.3 Setting the flash memory control mode Page 1322 Page 84
73 | 33.6.3.1 Procedure for executing the specific sequence Page 1322 Page 85
74 33.6.6.4 Operations for rewriting the code flash memory area Page 1326 Eage 2673
age
75 33.6.6.5 Operations for rewriting the data flash memory area Page 1327 |IZage gg
age
76 33.6.6.7 Operations for rewriting the extra area Page 1328 Page 90,
Page 91
33.6.6.8 Data to be set for the commands for use with the extra area | Page 1329 to Page 92 to
77
sequencer Page 1331 Page 96
33.6.8 Flash shield window function Page 1335 Page 97,
78
Page 98
79 33.6.10.3 Example of executing the commands to rewrite the extra Page 1340 Page 99
area
80 | 33.6.11 Notes on self-programming Page 1341 Page 100
81 33.7 Security Settings Page 1342, Page 101 to
Page 1343 Page 104
82 34.2 Connection between the External Device that Incorporates Page 1347 Page 105
UART and RL78/G23
83 | 37.1 Absolute Maximum Ratings Page 1375 Page 106
84 | 37.2.1 Characteristics of the X1 and XT1 oscillators Page 1376 Page 107
85 37.3.1 Pin characteristics Page 1378 to Page 108 to
Page 1381 Page 111
86 37.3.2 Supply current characteristics Page 1387 to Page 112 to
Page 1394 Page 122
87 | 37.5.2 Serial interface UARTA Page 1430 Page 123
88 | 37.6.1 A/D converter characteristics, (1) Normal modes 1 and 2 Page 1434 Page 124
89 | 37.6.1 A/D converter characteristics, (2) Low-voltage modes 1 and 2 | Page 1435 Page 125
90 | 37.6.4 Comparator characteristics Page 1438 Page 126
91 | 37.8 Flash Memory Programming Characteristics Page 1444 Page 127
92 | 38.4 40-Pin Products Page 1450 Page 128
93 | 38.6 48-Pin Products Page 1453 Page 129
Incorrect; Bold with underline; Correct: Gray hatched
Revision History
RL78/G23 Correction for incorrect description notice
Document Number Issue Date Description

TN-RL*-A0100A/E Jun. 29, 2021 First edition issued

Corrections No.1 to No.10 revised (this document)

TN-RL*-A0100B/E Nov. 24, 2021 Corrections No.11 to No.93 revised
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E Date: Nov. 24, 2021

1. Pin Configuration, 44-pin products (Page 13)

Incorrect: Correct:
* 44-pin plastic LQFP (10 x 10 mm, 0.80-mm pitch) * 44-pin plastic LQFP (10 x 10 mm, 0.80-mm pitch)

@O P11/EI11/EOQ11/SI00/RxD0/TOOLRxD/SDAQO/TIOE)(TO0E)

B0 P12/EN2/E012/SO00/TxDO/TOOLTXD/(TIOS)(TOOS)
nf+—0 P14N/COUT1/EO14/RxD2/5120/SDA20/(SCLAO)/(TID3)/(TO03)

RO P15EO15/PCLBUZ1/SCK20/SCL20/TI02)/(TO02)
R0 P16/EO16/CCDOO/TIONTO01ANTPE/RXDO)

3 [+—=0 P13IVREF1/EO13/TxD2/S020/(SDAADY(TI04)/(TO04)
@ [—=0 P17EO17/CCDO1/TIO2TO02KTxD0)
B |—=0O PSIEIS1EO51/CCDOAINTPSO11

@ —=0O P10/EI10/EQ10/SCKO0/SCLO0/TIOTIATOOT)

@ [—=0O P147/ANI18AVCMPOEI 147

@le—=Q P146

=0 P11/EI1/EO011/SI100/RxDO/TOOLRxD/SDAOOATIO0E)/(TO0B)

B0 P12/EI12/E012/S000TxDOTOOLTxD/(TIOS)ATOOS)
N[O P14MCOUT1/EO14/RxD2/S120/SDA20/(SCLAD)/(TI03)/(TOO3)

8 [—=0 P15/EO015/PCLBUZ1/SCK20/SCL20/(TI02)/(TO02)

B0 P13VREF1/EOQ13/TxD2/S020/(SDAAD)/(TI04)/(TO04)
R [—C P18/EO16/CCDO0/TION/TO01ANTPS/RxD0)

@ [+—=0O P10/EN0/EO10/SCKOMSCLOOKTIOV)ATOOT)
R [0 P17/EO17/CCDO1/TI02/TO02/(TxD0)
B0 P51EI51/EO51/CCDO2INTP2/S011

B —=0 P147/ANI18AVCMPO/EI 147

@l-—-0 Pids

Pa7IANITITS25E Ore—nl34 22 }e——= O P50/T SOO/EISHIECS0/CCDO3/INT P 1/SIH1/SDAT 1 P27/ANI7TS25H O=—]34 22 |=——=0 P50/ SOO/EISO/EOSQINTP1/SI11/5DA11
POGIANIBTS 4% O35 21 == PROAMCOUTOITSCAPIEIBOINTPR/RTCIHZISCK11/SCL11 P26/ANIGTS24% O=~—35 21 [=——=( P30AMCOUTOTSCAPEIROINTPY/R TCTHZISCKT1/SCLT1
Pas/ANIETS23E O~—"]36 20 f+——=0 PTO/TSO2/RIND/KRO/SCK21/SCL21 P25/ANISTS23% O=—"]38 20 |~——=( PTOITSOZ/RINO/KROISCK21/SCL21
P24/ANI4TS22E O=—r]37 19|+——O P71/T SO3/KR1/SI21/SDA21/RXDAD P24/ANI4/TS22t O3 19f+——=0) PT1ITSO3/KR1/SI21/SDA21/RXDAD
POAANIANOVREFOTS21% [E23 O—n]38 RL78/G23 18 fa——= O PT2TS04/KR2YSO21/TXDAD P23/ANI3/ANO1/IVREFOITS21% /El23 O=—+]38 RL78/G23 18f—=0 zﬂzg&gﬁfsozﬂ XDAQ
; : O—os] . 17 f—0
P22/ANI2ANCO/TS20% /El22 O~—"]39 - 17 fo——=OP7TSO5/KR3 P22/ANI2/ANOO/TS20% /E|122 39
P2A/ANI JAVRETEI1 O=—+a0 (Top View) 16 |+~ P31/TSOI/EI3ITIONTOOMNTP4/PCLBUZO P21/ANM/AVRE/EIZ] Omt—140 (Top View) 16 }u——w) P31TSO1/EI31TIOITOOMN TP4/PCLBUZO
P20/ANI0/AVRes IEI0 O=——]41 15—~ PE3/CCDO7/SDAA1 P20/ANIO/AV e p/EI20 O——+141 16— PEI/CCDO7/SDAAT
PO1/TS27E/EI01/EQO1/TO00/RXD1 Q—n]42 14 |=——= () PE2/CCDO6/SCLA1 PO1/T S27E/EI01/EOQD1/TO00/RXD1 O=—r{42 o 14 fo——=() PE2/CCDOG/SCLA1
POO/TS26E/EI00TIO0TKD1 O=—=43 O 13|+—— PE1/EOE1/CCDOS/SDAAD POOITS262/EIOOMIOOTXDT O=—nl43 13}s— 0y PE1/EOE1/CCDO5/SDAAD
P120/ANI19/VCMP1/TXDAT/EI120 Om—njdd 12 ~() PBO/EOS0/CCDO4/SCLAD
P120/ANI9/IVCMP1/TXDAT/EI120 0‘—»441 2345678 5101112 [+——=(0 PEO0/EOBO/CCDO4/SCLAD x T#12345 678 01011 [
‘ | Llllilllili
l rLo J) cL l l l 0 rJ? l
5SleCRungE s EolaCrEang e
00m4§|—::m>> gLaxEnTm
EoWO s ZzW EOWOszWWy
pEExaE2E sSE D= E
g3 4& 55 ES 8283 g
+ S8%=0m a E o=
= = mxs
g2 X 2 wE
5§ 3 Bok g 3 2g%
€ & ajs £ & °g¢
b “a ~t -0
o o o o
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E

2. Outline of Functions, 44-pin products (Page 25)

Incorrect:

[30-, 32-, 36-, 40-, 44-, and 48-pin products]

Correct:

Date: Nov. 24, 2021

[30-, 32-, 36-, 40-, 44-, and 48-pin products]

port

ltem 30-pin \ \ 44-pin 48-pin
R7F100GAXx \ \ R7F100GFx R7F100GGx
1/0O port Total number of pins 26 ‘ ‘ 40 44
23 33 36
CMOS I/0 (N-ch open (N-ch open (N-ch open
drain 1/0 drain 1/0 [VDD | drain I/O
[VbD withstand [VbD
withstand withstand
voltage]: 12)
voltage]: 10) voltage]: 13)
CMOS input 1 / / 3 3
CMOS output - l l - 1
N-ch open drain 1/0 \ \
(withstand voltage: 6 V) | 2 4 4
Output current control
6 8 8

© 2021 Renesas Electronics Corporation. All rights reserved.
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port

Item 30-pin 44-pin 48-pin
R7F100GAx \ \ R7F100GFx R7F100GGx
1/O port Total number of pins 26 l l 40 44
23 33 36
CMOS I/10 (N-ch open (N-ch open (N-ch open
drain 1/0 drain 1/0O [VDD | drain I/O
[VDD withstand [VDD
withstand withstand
voltage]: 12)
voltage]: 10) voltage]: 13)
CMOS input 1 / / 3 3
CMOS output - l l - 1
N-ch open drain I/O
(withstand voltage: 6 V) | 2 4 4
Output current control
6 7 8
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E Date: Nov. 24, 2021

3. Functions of Port Pins, 44-pin products (Page 41)
Incorrect: Correct:
2.1.5 44-pin products 2.1.5 44-pin products
Function | Pin After Function | Pin After
Name Type /0 | Reset Alternate Function Function Name Type I/0 | Reset Alternate Function Function
Release Release
1 \ — \
R I
T 1 1T T T
_ \\/1 — \J
Port 5. Port 5.
P50 7-39-1 | I/O Input TSO0/EI50/EO50/CCDO3/ | 2-bit I/O port. P50 7-39-1 | 1/O Input TSO00/EI50/EO50/ 2-bit /O port.
Output of P50 can be set to Output of P50 can be set to
port INTP1/SI11/SDA11 N-ch open-drain output port INTP1/SI11/SDA11 N-ch open-drain output
(VDD tolerance). (VDD tolerance).
P51 7-38-1 EI51/EO51/CCDO2/INTP2/ Input or output can be P31 7-38-1 EI51/EO51/CCDO2/INTP2/ Input or output can be
SO11 specified in 1-bit units. SO11 specified in 1-bit units.
Use of an on-chip pull-up Use of an on-chip pull-up
resistor can be specified by resistor can be specified by
a software setting at input a software setting at input
port. port.
P50 and P51 can be set as P51 can be set as output
output current control port current control port pins.
pins.
© 2021 Renesas Electronics Corporation. All rights reserved. Page 9 of 129
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E

4. Functions for each product, 44-pin products (Page 62)

Incorrect:
2.2.1 Functions for each product
Function 128- | 100- | 80- 64- 52- 48- 44- 40- 36- 32- 30-
Name pin pin pin pin pin pin pin pin pin pin pin
B \\\\\ I
_/_—_§\\\\\ I
CCD00 v v v v v v v v v v v
CCcDo1 v v v v v v v v v v v
CCD02 v v v v v v v v v v v
CCDO03 v v v v v v v v v v v

© 2021 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Nov. 24, 2021

Correct:

2.2.1 Functions for each product
Function 128- | 100- | 80- 64- 52- 48- 44- 40- 36- 32- 30-
Name pin pin pin pin pin pin pin pin pin pin pin

\\\\\ |

/_—_§\\\\\ i
CCD00 v v v v v v v v v v v
CCDO01 v v v v v v v v v v
CCD02 v v v v v v v v v v v
CCDO03 v v v v v v = v v v v
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E

5. Table 4 - 1 Port Configuration (1/2) (Page 169)

Incorrect:
Table 4 - 1 Port Configuration (1/2)

ltem Configuration
* 30-pin products
Port Total: 26 (CMOS 1/0: 23 (N-ch open drain 1/O [VDD tolerance]: 10, output current

control port: 6), CMOS
input: 1, N-ch open drain 1/O [6-V tolerance]: 2)

* 32-pin products
Total: 28 (CMOS 1/0: 24 (N-ch open drain I/O [VDD tolerance]: 10, output current
control port: 7), CMOS
input: 1, N-ch open drain 1/O [6-V tolerance]: 3)

* 36-pin products
Total: 32 (CMOS 1/0: 28 (N-ch open drain 1/0 [VDD tolerance]: 12, output current
control port: 7), CMOS
input: 1, N-ch open drain I/O [6-V tolerance]: 3)

* 40-pin products
Total: 36 (CMOS 1/0: 30 (N-ch open drain 1/0 [VDD tolerance]: 12, output current
control port: 7), CMOS
input: 3, N-ch open drain I/O [6-V tolerance]: 3)

* 44-pin products
Total: 40 (CMOS 1/0O: 33 (N-ch open drain I/O [VDD tolerance]: 12, output current
control port: 8), CMOSinput: 3, N-ch open drain 1/O [6-V tolerance]: 4)

,/—_L
,/—_L

© 2021 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Nov. 24, 2021

Correct:

Table 4 - 1 Port Configuration (1/2)

ltem

Configuration

Port

 30-pin products
Total: 26 (CMOS 1/0: 23 (N-ch open drain 1/0 [VDD tolerance]: 10, output current
control port: 6), CMOS
input: 1, N-ch open drain I/O [6-V tolerance]: 2)

* 32-pin products
Total: 28 (CMOS 1/0: 24 (N-ch open drain I/O [VDD tolerance]: 10, output current
control port: 7), CMOS
input: 1, N-ch open drain 1/O [6-V tolerance]: 3)

* 36-pin products
Total: 32 (CMOS 1/0: 28 (N-ch open drain 1/0 [VDD tolerance]: 12, output current
control port: 7), CMOS
input: 1, N-ch open drain I/O [6-V tolerance]: 3)

* 40-pin products
Total: 36 (CMOS 1/0: 30 (N-ch open drain 1/O [VDD tolerance]: 12, output current
control port: 7), CMOS
input: 3, N-ch open drain I/O [6-V tolerance]: 3)

* 44-pin products
Total: 40 (CMOS 1/0: 33 (N-ch open drain I/O [VDD tolerance]: 12, output current
control port: 7), CMOSinput: 3, N-ch open drain /O [6-V tolerance]: 4)

— ]
e
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E

6. Port Confiquration, Port5 (Page 173)

Incorrect:

4.2.6 Port5

Port 5 is an I/O port with an output latch. Port 5 can be set to the input mode or output mode
in 1-bit units by port mode register 5 (PM5). When the P50 to P57 pins are used as an input
port, use of an on-chip pull-up resistor can be specified in 1-bit units by pull-up resistor
option register 5 (PU5).

Input to the P53 to P55 pins can be specified through a normal input buffer or a TTL input
buffer in 1-bit units by port input mode register 5 (PIM5).

Output from the P50 and P52 to P55 pins can be specified as N-ch open-drain output (VDD
tolerance Note 1/EVDD tolerance N°t¢ 2) in 1-bit units by port output mode register 5 (POM5).
Output from the P50 and P51 pins can be specified as output current control port pins in 1-
bit units by the output current control enable register (CCDE).

This port can also be used for external interrupt request input, serial interface data I/O and
clock 1/0, capacitance measurement, and logic and event link controller I/O. Use the
registers shown in 4.3 Registers to Control the Port

Function to specify the states of each of the pins. For the correspondence between register
settings and pin state, see Table 4 - 6.

Port 5 is set to input mode following a reset.

Note 1. For 30- to 52-pin products

Note 2. For 64- to 128-pin products

© 2021 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Nov. 24, 2021

Correct:

4.2.6 Port5

Port 5 is an I/O port with an output latch. Port 5 can be set to the input mode or output mode
in 1-bit units by port mode register 5 (PM5). When the P50 to P57 pins are used as an input
port, use of an on-chip pull-up resistor can be specified in 1-bit units by pull-up resistor
option register 5 (PU5).

Input to the P53 to P55 pins can be specified through a normal input buffer or a TTL input
buffer in 1-bit units by port input mode register 5 (PIM5).

Output from the P50 Nete 3 and P52 to P55 pins can be specified as N-ch open-drain output
(VDD tolerance Nete 1/EVDD tolerance Note 2) in 1-bit units by port output mode register 5
(POMb).

Output from the P50 and P51 pins can be specified as output current control port pins in 1-
bit units by the output current control enable register (CCDE).

This port can also be used for external interrupt request input, serial interface data I/O and
clock 1/0, capacitance measurement, and logic and event link controller /0. Use the
registers shown in 4.3 Registers to Control the Port

Function to specify the states of each of the pins. For the correspondence between register
settings and pin state, see Table 4 - 6.

Port 5 is set to input mode following a reset.

Note 1. For 30- to 52-pin products

Note 2. For 64- to 128-pin products

Note 3. Excluding 44-pin products

Page 12 of 129



RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E

7. Fiqure 4 - 12 Format of Output Current Control Enable Register
(CCDE) (Page 197)

Incorrect:

Figure 4 - 12 Format of Output Current Control Enable Register (CCDE)
CCDEO03 Selection of digital I/O or output current control function for CCD03 (P50) pin
0 Digital I/O (alternate function other than current control function)
1 Current control function

Caution 1. When a port pin is to be used with output current control, make the setting for the
output current control function and then set the corresponding bit in the PMxx
register for output mode.

Caution 2. The state of a pin takes 10 ps to become stable after 1 having been written to the
corresponding bit of the CCDE register.

© 2021 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Nov. 24, 2021

Correct:

Figure 4 - 12 Format of Output Current Control Enable Register (CCDE)
CCDEO03 Selection of digital 1/0 or output current control function for CCD03 (P50N*®) pin
0 Digital I/0 (alternate function other than current control function)
1 Current control function

Caution 1. When a port pin is to be used with output current control, make the setting for the
output current control function and then set the corresponding bit in the PMxx
register for output mode.

Caution 2. The state of a pin takes 10 ps to become stable after 1 having been written to the
corresponding bit of the CCDE register.

Note. Excluding 44-pin products
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E Date: Nov. 24, 2021

8. 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) (9/17) (Page 220)
Incorrect: Correct:
Table 4 - 7 Examples of Register and Output Latch Settings for Alternate Functions (30-Pin to 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) (9/17) 64-Pin Products with 96-Kbyte or 128-Kbyte Flash Memory) (9/17)
Function Used Altemate Function Qutput Function Used Altemate Function Output
Other than
g 2 i e OS‘:E’;:T £ e |2 E | & w % Sﬁ"‘LIR?HAd S 20|30 | 35| 40| 4| 28| 52| 6
5 g | 2|2 |4 w % 5 | 5 | UARTA 30-| 32-| 36-| 40-| 44-| 48-| 52-| 6a- S |5 a & ¥ |z UARTA | 30-|32-| 36-| 40-| 44-| 48- | 52- | 6d-
;é Function Vo {:_:L‘ CE} g g § § g & | (excluding “gsi;l;:g pin | pin | pin | pin | pin | pin | pin | pin E Fhr;t;‘tjgn s} g 2 g % 2 I g a *_EXECILUC‘T(”"Q {including | Pin | pin| pin  pin | pin | pin| pin | pin
T Name i o o clock Jock output o o« clock output
output from E?D G;DU output from from the
the UARTA) un:;:w; the UARTA) - arTa)
P50 |Pso Input — | = 0 |ccoEos=o|cesox=xe| 1 | = x — v vl v] v V] P50 P30 Input — [ * | 0O | 0 |CCDEBS-DjCCsmx=wa| 1 | * * - VIV Yy
Output _ 0 0 0 |ccoeoa=o|ccsox=xx| 0 o1 | SDA1 =1 _ Output — 0 0 0 |CCDEO3=0D(CCSDx=xxx| 0 0/1 | SDA11 =1 —
Nchopen | — | 1 | 0 | 0 |ccoeos-o|ccsoeerxs| 0 | 0n N-chopen | — | 1 | 0 | 0 [ccDE®3=0|ccSba=wmcx| O | 0N
drain oufput drain output
TS00 |10 — x 1 0 |ccoEo3=0|ccsox=x| 1 x x — MR IR IR R R Tsoo o - * 1 0 | CCDE03=0)CCS0x=xxx| 1 * * - VIV Y Y Y
EI50 Input — x 0 0 |ccDEE3=0|cCSDx=xcx| 1 x x — RO IR TRV VIR B AN IR IR ElS0 Input - " 0 0 |CCDE03=0|CCSOx=xxx| 1 * * - MMM MABMAMEAE
EO50  |Output — |on| o | 1 |ccoEos=ofcesox=xx| 0 | x x — IR IR EO50 | Output — [0n | 0 | 1 |coDED3=DjCCSOx=xx| 0 | x * - VIV Y Y Y
CCDO3 |Output — o1 | o | o [ccoEea=1] ccsme= | o | 0 x _ MR EE CCDO3 |Output — {o1| o | o [ccoEos=1| cesox= | 0 | 0 x — VIV [= ]
001 to 011 - 001 to 011
INTP1 Input — x 0 0 |ccoeoz-=o0l|cosom=xe| 1 x x _ ¥ |9 VI IRV IRV IRV I INTP1 Input — x 0 0 |CCDE03=0|CCS0x=ax| 1 x x — N S IR A I I N N
s Input - x 0 0 CCDE03 =0 | coS0x = xxx | 1 x x — N | N N y N N N S Input — x 0 1] CCDEO03 =0 | CCSOx =xxx| 1 ® ® — Rl N N N N A A A
SDAM1 |Ii0 — 1 0 0 |CCDE03=0|CCSOx=xex| O 1 x — RN R SDatt o - 1 0 0 |ccDEO3=DjCCsbx=xax| O 1 * - MR EERE IR
© 2021 Renesas Electronics Corporation. All rights reserved. Page 14 of 129
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E Date: Nov. 24, 2021

9. Table 4 - 8 Examples of Register and Output 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) (9/21) (Page 236)
Incorrect: Correct:
Table 4 - 8 Examples of Register and Output Latch Settings for Alternate Functions (Products Table 4 - 8 Examples of Register and Output Latch Settings for Alternate Functions (Products
with 192-Kbyte to 768-Kbyte Flash Memory and 80-Pin and 100-Pin Products with 128-Kbyte with 192-Kbyte to 768-Kbyte Flash Memory and 80-Pin and 100-Pin Products with 128-Kbyte
Flash Memory) (9/21) Flash Memory) (9/21)
Function Used A\lemgt:}tg&tnctlcn Function Used AILEF”?&;LTE“DH
@ Other than
@ « Other than £ 5| B | X w » SAUand | guiand lelelelelelele|lele|sls
£ e | E|E || w x 5 SAUand | "ouiong | |c|c|e|e|s|e|eles|E]s 5 L | 2|5 8| a @ ¥ | 5 | uarTa and | 212 E|E|E|E|E|E|E|2|
Z = = @ % | UARTA ala|alala|a|la|lzla|R|F = ) Q o o 4] = ’ UARTA | F || 22|53 257]5 S |%
ZE' Function o % e E % 2 bt gl (excluding ”335;': H|8|2|F |23 g_ & £ F:l;crﬂgn o] & g z £ © © a | * cﬁgéﬁ‘g&$3[ (including |8 |8 (2 F|¥|B |2 |8 |22
& | Name clock output 9 clock
from the Out;:ftcftom Einl;.:.:i output from
UARTA) the UARTA) the UARTA)|
P50 |Ps0 Input — |« ] o] o [ccoeoa] cesox [ 1] « « — NI EEEE P50 |PSD Input — | % | @] 0 |GCDED3| CCSOx | 1 | x * - VIV VY Y
=0 = XXX = = XXX
Output _ 0 0 0 |ccoeoz| ceosox 0 o1 | spat11=1 _ Dutput — 0 0 0 |CCDEO3| CCSOx 0 01 | sDA1T =1 —
=0 = XXX Note 1 = =0 Note 1
N-ch open _ 1 0 0 |ccoeoz| ceosox 0 o1 MN-ch open — 1 0 0 |CCDEO3| CCS0x ] o
drain output =0 = XXX drain oufput =0 =X
Tso0 |vo — % [ 1| o |ccomos| cosox | 1 | = ; _ NN NENE TS00 (1O — | = | 1] o |ccoEoa| cosox | 1| = x — VIV V[V
=0 = 0K =0 = KRR
S50 |input — [ = | o o |locoens| cesox | 1 | = . _ NN NEEE EI50  |Input — | = | o | o |ccoEo3| cosox | 1 | x x - VIV V]
=0 = xxx =0 = xx
E0s0  |output — |on| o | 1 |ccoeos| cosox | o | = . _ NN EO50  |Output — |on| o | 1 |ccoeoa| ccsox | o | = x — R IR U R S N NV RO N IR
=0 = xxx =0 = XX
ccoos | output — lon| o | o locoeos| cesox | o | o . _ NN CCDO3 | Qutput — |on| 0| o |ccoeoa| ccsox | o | 0 x — VIV = V]
=1 =00110 - =1 =001to
011 on
INTP1 Input — x i} o0 |ccbEn:| ccsox 1 x x _ RO AN VU I VAN VI VI (RPN VI ) INTP1 Input — x 0 0 |CCDEQ3| CCSOx 1 x x SO R A U O A B B O I
=0 = =0 =X
s Input —_ |« 1o | o |ccoena| cesox | 1 | = . _ vy Ty v v vy v v = s111 Input — | = | o | o |ccoens| ccsox | 1 | = x — S A U U I VI U A (A o
=0 = 0% =0 = XX
SDAT [{e] — 1 1] 0 |CCDE0D3| CCSOx 0 1 x — P IRV VA BNV AN IRV IV IR IRV INRURN . SDAT1 lio — 1 0 0 |CCDEO3| CCSO0x 0 1 = — R A A A I IO VA B A ey
=0 = %% =0 = XXX
© 2021 Renesas Electronics Corporation. All rights reserved. Page 15 of 129
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E Date: Nov. 24, 2021

10. Figure 32 - 4 Format of User Option Byte (000C1H or 040C1H) (3/3)
(Page 1278)
Incorrect: Correct:
+ LVDO off setting (external reset input from the RESET pin is used) + LVDO off setting (external reset input from the RESET pin is used)
Detection Option Byte Setting Detection Option Byte Setting
Voltage Value Voltage Value
Vv i VLvbo Mode settin
Lo LVDOEN Mode setting LVDOV2 LVDOV1 LVDOVO LVDOEN 9 LvDOV2 LVDOV1 LVDOVO
Rising Falling LVDOSEL Rising Falling LVDOSEL
edge edge edge edge
— — 0 X X X X - — 0 X 0 1 0
- Settings other than the above are prohibited. — Settings other than the above are prohibited.
© 2021 Renesas Electronics Corporation. All rights reserved. Page 16 of 129
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E

11. 1.1 Features, Middle-speed on-chip oscillator (Page 1)

Incorrect:
High-speed on-chip oscillator
« Select from 32 MHz, 24 MHz, 16 MHz, 12 MHz, 8 MHz, 6 MHz, 4 MHz, 3 MHz, 2 MHz, or
1 MHz
* High accuracy: £1.0% (VDD = 1.8 t0 5.5V, TA =-20 to +85°C)
Middle-speed on-chip oscillator
« Select from 4 MHz, 3 MHz, 2 MHz, or 1 MHz (with adjustability)
Low-speed on-chip oscillator
» 32.768 kHz (typ.) (with adjustability)

© 2021 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Nov. 24, 2021

Correct:
High-speed on-chip oscillator
« Select from 32 MHz, 24 MHz, 16 MHz, 12 MHz, 8 MHz, 6 MHz, 4 MHz, 3 MHz, 2 MHz, or
1 MHz
* High accuracy: £1.0% (VDD = 1.8 t0 5.5V, TA =-20 to +85°C)
Middle-speed on-chip oscillator
* Select from 4 MHz, 2 MHz, or 1 MHz (with adjustability)
Low-speed on-chip oscillator
+ 32.768 kHz (typ.) (with adjustability)
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E

12. 1.6 Outline of Functions, 30- to 48-pin products, Capacitive

sensing unit (Page 26)

Date: Nov. 24, 2021

Incorrect:
. 30Hpin 32-pin 3G-pin 40-pin 44-pin 43-pin
B
RIF100GAx | RTFI00GEx | R7FID0GCx | RYFIDDGEx | RTF100GFx | RTFI00GGX
Timers 16-bit timer B channels
Watchdog tmer 1 channel
Realtime clock (RTC) | 1 channel
324t interval tmer 1 channel in 32-bit mode,
(THIL3Z) 2 channels in 18-bit mode,
4 channels in 5-bit mode
Timer cutput 4 channels (PVWM ouputs: 2Hote 3, 5 channels
E channels (PYWM outputs: Thobe 3late 4 (P outpas- g¥ote 3),
8 channels
(P cupuis; THiote 3)Note 4
RTC output 1 charinel
Clock outputbuzzer output 2

= 381 kHz, 781 kHz, 15.83 kHz, 2 MHz, 4 MHz, B MHz, 18 MHz
[at the 32-MHz operation with the main system dock (fuaun))

= 258 Hz, 512 Hz. 1.024 kHz, 21048 kHz, 4,095 kH=. 8.182 kHz, 15.234 kHz, 32788 kHz
[at the 32 738-kHz operation with the low-spesd peripheral dock (faxs))

B10-12-bet resplution AT converter | B channels & channels & channels 9 channels 10 channels | 10 channels
DuA conwerter 2 channels 2 channels 2 channels 2 channels 2 channeds 2 channels
Comparator 2 channels 2 channels 2 channels 2 channels 2 channeds 2 channels
Seral interface [30- and 32-pin products]

= 5P1 {C5l) 1 chamnnel'simpified 12C: 1 channel/UART: 1 channel

= 5P1 {C5l) 1 charnel'simpified 2C: 1 channel/UART: 1 channel

= SP1(C5l) 1 channelisimplified I2C: 1 channelUART (UART supporing LIN-bus): 1 channal

[36-, 40, and 44-pin products]

= 5P1 {C5l) 1 charmel'simpified 2C: 1 channel/UART: 1 channel

= 5P {CSl) 1 channel’simpified I2C: 1 channelUART: 1 channel

= SP1 (C5l) 2 channels/simplified 12C: 2 channels\JART (UART supporting LIN-bus): 1 channel

[#E-pin products]

= 3P (C5l) 2 channals/simplified 2C: 2 channedsJART: 1 channel

= 5P {CSl) 1 channel’simpified I2C: 1 channelUART: 1 channel

= SP1 (C5l) 2 channels/simplified 12C: 2 channels\JART (UART supporting LIN-bus): 1 channel

JARTA — 1 channel 1 channel 2 channeds 2 channels
2C bus 1 channel 1 channel 1 channel 1 channel 2 channeds 2 channels

Remote control signal recesver — 1 channel 1 channel 1 channed 1 channed 1 channel
Diata transfer controller (DTC) 30 sounces A0 sources 32 sources 33 sources 35 sources 36 sources
Logic and event ink controller (ELCL)
SMOOZE mode sequencer (SMS) 1
Capacitive sensing uni g T 13 14 16
Vectored Intemal 3 a2 F a5 a0 a0
néemupt
sources Extemal g i1 i1 7 7 10

Correct:
30-pin 32-pin 36-pin 40-pini 44-pin 45-pin
Hem
RIFID0GAX | RTFID0GEX | RTFIDDGCK | RYFIDDGEX | RIFIDIGFX | RYFIDOGGK
Timers 16-bit imier 8 channels
Wab:ﬂdug timer 1 channel
Realtime clock (RTC) |1 channel
32-b4t Intarval Bmer 1 channel In 32-0it mode,
[TML3Z) 2 channels In 15-0lt mode,
4 channeis In B-bit mode
Timer output 4 channeks [PYWM :l_q:l_ts_,}*bﬁh 3:. 5 channsls
8 channels [PYWM ouiputs: THets Sjite 4 (PWWIM DupuUis: SHote 1),
8 channeks
(PWM outputs: Thote Yjkets 4
FTC output 1 channel
Clock outputbuzzer output 2

» 3.91 kHz, 7.61 kHz, 15.63 kHz, 2 MHz, 4 MHZ, B MHZ, 16 MHZ
/at the 32-MHz oparation Wit the maln system clock (Tuam)

» 286 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.056 kHz, 8.152 KHz, 16.384 kHz, 32.76E kHz
/at the 32.765-kHz operation with the low-speed peripheral clock (fee))

© 2021 Renesas Electronics Corporation. All rights reserved.

5-/10-'12-It resoiution AD converter |8 channels § channeis E channeis 5 channels 10 channeis | 10 channels
OvA converier 2 channels 2 channels 2 channeis 2 channels 2 channels 2 chiannels
Comparator 2 ghannels 2 channels 2 channels 2 channgls 2 ghannels 2 chamels
Serlal Interface [30- and 22-pin producis]
» 5P [C5l): 1 channelsimpified 12C: 1 channelUART: 1 channal
» SP1(CS1): 1 channelsimpified 12C: 1 channelUART: 1 channel
« 5P (C51): 1 channalsimpified 12C: 1 chanmelUART (UART supporting LIN-ous): 1 channel
[35-, 40, and 44-pin progucts]
» 5P (CS1): 1 channelsimpified 2C: 1 channelUART: 1 channel
» SP1(CS1): 1 channelsimpified 12C: 1 channelUART: 1 channel
» 5P [C51): 2 channetssimpified 25; 2 charmels/UART (UART supporting LIN-bus): 1 chamel
[43-pin products]
+ SPI [C51): 2 channeksisimgiied FC: 2 channsls/UART. 1 channal
» SPI(CS1): 1 channelsimpified 2C: 1 channelUART: 1 channel
» 5P [CG1): 2 channelssimpified 2C; 2 charmels/UART (UART supporting LIN-bus): 1 chamel
UARTA — 1 channel 1 channel 2 channels 2 chames
22 bus 1 channel 1 channel 1 channel 1 channel 2 channels 2 channes
Femate conbrol sigral receiver - 1 chiannel 1 channel 1 channel 1 channel 1 chiarnel
Data transfer controller (OTC) 30 BOUrCEs 30 sources 32 BOWCES 33 sources 35 BOUNTES 36 sOwnces
Logic and event link condrolier (ELCL) (1
SHOOZE mode sequencer (SMS) 1
Capasive | ROM size 96 to 128KB | 2 3 5 6 6 8
s2nsing wnl - — = — -
ROM size 192 to 768KB |5 7 1 3 14 16
ectorad Intemal Ed | 32 35 35 39 35
remupt — -
SOUTEE Extemal E & & 7 7 10

Page 18 of 129




RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E

13. 1.6 Outline of Functions, 52- to 128-pin products, Capacitive

sensing unit (Page 29)

Date: Nov. 24, 2021

Incorrect:
e 52-pin G4-pin 80-pin 100-pin 12Epin
RFF1D0G R7F100GL: RTF100GHx RIF100GPx RTF100GEx
Timers 16-boit timer & channels 12 channels 18 channels
Wabchdog timer 1 channe|
Reaftime cock (RTC) 1 channel

32-bit mberval timer

1 channel in 32-bit mode,

{TML2Z) 2 channels in 16-bit mode,
4 channels in B-bit mods

Timer output 5 channels 3 channels 12 channels 18 channels
(PMoutputs: | (PWMoutputs: | [PWM outputs: 10Nt 2) (FWM outpuis:
4hecte 3 THots 3 { 4Mots 3
8 channels ' '
[PWWM outputs:
THaie 3jHote 4

RTC output 1 channel

Clock outputbuzzer cutput

2 |2 ‘2 |2 ‘2

Correct:
o E2-pin 54-pin B0-pin 100-pin 126-pin
m
RTF 100G RYF100GL: RTF10DGMx RTF100GPx RTYF10OGSY
Timers 16-oit Imer B channels 12 channels 16 channels
'."E'.Hdtl; Imer 1 ¢hannel
Realime clock [RTC) 1 ghanned

32-Dit Imtenval tmer

1 channgl In 32-bit made,

= 381 kHz, 7.81 kHz, 15.83 kHz, 2 MHz, 4 MHz, & MHz, 16 MHz
(at the 32-MHz operation with the main system clock (faur))

= 253 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4008 kHz, £8.182 kHz, 16.284 kHz, 32758 kHz
(at the 32 T08-kHz operation with the low-spesd peripheral clock (faxr])

[TML32) 2 ghanneis In 16-bit moce,
4 channgls In &0t mode
Timer output 5 channels 4 channels 12 channeis 15 channsis
[PWM putputs: | (PWMOUWDIRE: | (PWM outputs: 1Dbet 5 [PWM putpufs:
L !-] T :I] {4Hetia 3y
B channgis
[PYWM outputs:
Théchs 5ot 4
RTC outpat 1 ghanned
Clock putputbuEzer outpat

2 |2 ‘2 |2 |z

+ 3.9 KHz, 7.51 KHZ. 15.53 KHZ, 2 MHE, 4 MHz, 8 MHE, 16 MHZ
{at the 32-MHz operation wih the main sysiem clock (Tear))

« 256 HE, 512 Hz, 1.024 kHz, 2.048 KHz, £.095 kHz, 5.192 KHz, 15.364 kHz. 32758 kHz
{at the 32 763-kHz operation with the low-spesd peripheral clock (fe))

E410-112-bét resclution AD converter 12 channels 12 charmels 17 channels 20 channels 21 channels
DA conwerter 2 channels 2 channels 2 channels 2 channels 2 channels
Comparator 2 channels 2 channels 2 channels 2 channels 2 channels
Senal interface [62-pin products]
= SP1{CSl): 2 channels'simplified 12C: 2 channels/UART: 1 channel
= SP1 (C3l) 1 channel/simplified 12C: 1 channel/lUART: 1 channel
= 5P1{CSlk 2 channalsisimplified 12C: 2 channels/UART (UART supporting LIN-bus): 1 channel
[B4-pin products]
= 5P {C35l): 2 channels'simplified 2C: 2 channels/UART. 1 channe
= 5P (C5l) 2 channels/simplified 12C: 2 channels/UART: 1 channel
= 5P1{CSlk 2 channalsisimplified 12C: 2 channels/UART (UART supporting LIN-bus): 1 channel
[B0-, 100-, and 128-pin products)
= 5P (CSl) 2 channels/simplified 12C: 2 channels/UART: 1 channel
= 5P1(C5l): 2 channels/simplified 12C: 2 channels/UART: 1 channsl
= 5PI{CSlk 2 channalsisimplified 12C: 2 channels/UART (UART supporting LIN-bus]: 1 channel
= 5P1{CSl) 2 channels'simplified 17C: 2 channels/UART: 1 channel
LUARTA 2 charmels 2 channels 2 channels 2 charmels. 2 channels
12C bus. 2 charmels 2 channels 2 channels 2 charmels 2 channels
Remate control signal receiver 1 channel 1 channel 1 channel 1 channel 1 channel
Diata transfier controller (DTC) 36 sources 37 sources 28 sources
Logic and event ink controflier (ELCL)
SNOOZE mode sequencer (SMS) 1
Capacitve sensing unt 20 2 20 |32 12
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8-/10-'1 240l resoiution A/D converer 12 channsls 12 channels 17 channeis 20 channels 25 channsts
D& convener 2 ghannels 2 ghannals 2 channals 2 channgis 2 channels
Comparator 2 channels 2 channels 2 channels 2 channgls 2 channels
Serlal Intestace [52-pin progucts]
= 5P (CEl): 2 channelsisimpified C: 2 channelsJART: 1 channel
» 5P {C51): 1 channelsimpified 12C: 1 channelUART: 1 channel
+ SPI{CSI) 2 channeis/simpiad FC: 2 channais/\JART (UART Supporing LIN-bus): 1 channal
[6:4-pin progucts)
= 5P (CEl): 2 channelsisimpified C: 2 channelsJART: 1 channel
= 5P {C5): 2 channelsisimpified 12C: 2 channelsJART: 1 channel
+ SPI{CEIL 2 channels/simpified FC: 2 channaisJART (UART supporing LIN-bus): 1 channal
[E0-, 100-, and 125-pin producis]
= 5P {C5): 2 channelsisimpified 12C: 2 channelsJART: 1 channel
» 5P [CEI): 2 channelsisimpified FC: 2 channeisUART: 1 channel
+ SPI{CSIL 2 channels/simpified FC: 2 channaisJART (UART supporing LIN-bus): 1 channal
= 5P {C5): 2 channelsisimpified 12C: 2 channelsJART: 1 channel
UARTA 2 channels 2 channels 2 channels 2 channgls 2 channels
12C bus 2 channels 2 channels 2 channsis 2 channgls 2 channels
Remate cantrol signal recelver 1 channel 1 channel 1 channal 1 channal 1 channel
Data transfer controller (OTC) 35 EourEs 37 sources 38 50UNEE
Logic and event link controlier (ELCL)
SNOCZE mode sequencar [SMS)
Capaciiive | ROM size 96 to 128KB | 10 12 30 32 32
s2nsing unit =
ROM size 192 to 768KB | 20 a2 30 32 32
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14. 2.2.2 Description of pin functions, TS00-TS15, TS20-TS35, TSCAP

(Page 68)

Incorrect:
Function Mame o Function
AMID to AN, ANITE 0 ANIZE | Input | Analog woltage inputs of the A/D converter (see Figure 12 - 32 Connections of Voo,
PA\rerr, and Analog Input Fins)
AMNDO, ANO1 Cutput | DVA converter outputs
NCMPO, IWMCMP1 Input | Analog woltage inputs of the comparator
WREFD, MREF1 Input | Refierence voltage inputs of the comparator
VCOUTD, WCOUT Cutput | Comparator outputs
T500 10 T515, T520 00 T535 | Output | Electrostabic capacitance measurement pins (touch sensor)
TSCAP Dutpuit | Pin fior connecting a power supply stabdization capachor for the towch sensor interface.
Cionnect this pin to VWss via a capacitor (10 nF).
Also, wse a capacitor with good characteristics, since 1 is used to stabilize intemal woltage.
CCD00 to CCDOT Cutput | Output cuerent control port

© 2021 Renesas Electronics Corporation. All rights reserved.
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Date: Nov. 24, 2021

Correct:
Function Mame [lis] Fumction

ANID D ANIE, ANNE 0 ANIZE | Input | Analpg voliage Inputs of e AD converter (6ee Flgura 12 - 52 Connactiona of VoD,
AVREFR, and Analog Input Ping)

ANOD, ANO1 Output | DvA converter oulputs

IVCMPD, IVCMP Input | Analog vokage Inputs of the comparator

IWREFD, WREF1 Input | Reference wiitage Inputs of the comparator

VCOUTD, VECUTA Output | Comparator outputs

TSO0 to TS5, TS2010 TS35 [y | Electrostatic capaciance measurement pins (uch sensor)

TSCAR 1o Pin for connecting a power supply stabllization capacitor for the towch sensor Interface.
Connest this pin b Wiss via a capacttor {10 nF).
Also, use a capachor with good characterstics, since It s used io stablize Intenal voliage.

CCDOd to CCDOT Output | Ouwfput curment controd poat
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15. Table 2 - 3 Connections of Unused Pins, P123, P124 (Page 70)

Incorrect:
Pin Name 18} Recommended Connection of Unused Pins

PO0 to PO7 [ Input:  Independenty connect to EVooo, EVoot or EVisso, EViss1 via a resision.
Cutput: Leawe open.

P10te P17

P20 to P27 Input:  Independenty connect to Voo or Ves via a resishor.

Cutput: Leawe open.

P30 to P37 Input:  Independently connect to EViooo, EVioot or EVissn, EV'ss1 via a resiston.
Cutput: Leawe open.

P40TOOLD Input:  Independenty connect to EVooo, EVoo1 or lease open.

Cutput: Leawe open.
P41 to P47 Input:  Independently connect to EViooa, EVioo1 or EVizso, EVsg1 via a resistor.
- Cutput: Leawe open.

P50 to P57

P80 o PE3 Input:  Independently connect to EViooo, EVioot or EVzsn, EV'ss1 via a resiston.

Cuiput: Set the port's oufput latch to 0 and leave the pins open, or set fhe port's output latch to 1 and
independently conmect the pins to EViooo and EVoot or EVsso and Eves1 wia a resistor.

P4 to PEY Input:  Independentty connect to EViooa, EVioo1 or EVizso, EVsg1 via a resistor.

Qutput: Leawe .

POt PT7 feen

Pa0to PE7

Po0 to PE7

P100 to P106

P110 o P17

P120

P21, P22 Input:  Independentfy connect to Voo or Ves via a resistor.

Cutput: Leawe open.

P23, P124 Input St the EMCLKS bit in the diock operation mode conirol register (CMC) to 0, set the XTSTOP bit in the
dock operation status control register (C5C) 1o 1, and leave the pin open-circuit. Altemnatively, provide
the pin with an ndependent connection to Voo or Vss via a resistor.

P125 ta P127 o Input:  Independently connect to EViooo, EVioot or EVzsn, EV'ss1 via a resiston.

Cutput: Leawe open.
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Date: Nov. 24, 2021

Correct:
Table 2 - 3 Connections of Unused Pins
Pln Hame [Hw] Recommended Conneclion of Unused Pins

PO to POT v Input  Independenty connect o EVooo, EVood or Evissn, EVes via 3 resisior.
Output: Leave open.

PiDto P17

P20 to P27 Input  Independenty connect 10 Voo or Vies via a reslstor.

Output: Leave open.

P30 to P37 Input  Independenty connect o EVooo, EVood or Evissn, EVes via 3 resisior.
Output: Leave open.

P40TOCLD Input  Independenty connect 1o EVooo, EVDOT or lea@ve open.

Output: Leave open.

P to P4T Input  Independenty connect o EVooo, EVDod or Evissn, EVes via 3 resisior.

pra— Output: Leave open.

PED to PE3 Input  Independenty connect io EVooo, EVDod or Evisso, EVesi via 3 resision.

Output: Setthe port's output Iatch io 0 and leave the pins open, o sat the port's output [atch to 1 and
ndependenty cornect the pins to EVooa and EVoos or EVssa and Evas: via a reslstor.

P4 to PET Input  Independenty connect o EVooo, EVood or Evissn, EVes via 3 resisior.

Output: Leave open.

PTD o PTT

PED to PAT

P30 to PAT

P100 o P06

P110 o P17

P120

P21, P122 Input  Independenty connect 1o Voo o Vs via a reslshor.

Output: Leave open.

P23, P124 Input Set the EXCLES bit In the clock operation mods conbrol register (CMC) to 0, sat the XTSTOP bl in the
clock operation stats controd register (CSC) 1o 1, and leave Me pin open-circult Sete Afematively,
provide the pin with an independent connection ta Voo or Vae via a resistor.

P25 o P127 [a] Input  Independeniy conmect fo EViooo, EVoos or EVissa, EVesi via a resisior.

Output: Leave open.

Note When the low-speed on-chip oscillator clock (fiL) is selected for the CPU/peripheral

hardware clock frequency (fcLk), the current may increase approximately by 1 pA.
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16. Figure 2 - 25 Pin Block Diagram for Pin Type 8-31-1 (Page 96)

Incorrect:

Figure 2 - 25 Pin Block Diagram for Pin Type 8-31-1

ARermabe
Tuncion

EVDo

14

W

WRmMCT
P PMCT register
[PMCTmn)
WRre
T Pl reglsier
(PRimn;

WRpronrT
3 EI-\ Cuftput katch
L Fmn
a
£ wRpus
#
- m
WRra
Pl register
Flimn
WRMNCE
= FPMCE negister
=T PMCEmR)
-

Touch

sensor output dat signa

IﬁF‘rrn

FMCTTmn

:FJ

Date: Nov. 24, 2021

Correct:
Figure 2 - 25 Pin Block Diagram for Pin Type 8-31-1

Alternate
funciion

-
1
\I/.

e s

ELOL
frszion
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RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E
17. Figure 2 - 33 Pin Block Diagram for Pin Type 12-38-3 (Page 107)

Incorrect:
Figure 2 - 33 Pin Block Diagram for Pin Type 12-38-3
Alternate
l Suniction
WRrERD
(L FERD
= (HCAJEN)
ROPoRT
b
e | T CoOEDy
WRrar
Chutpest sdchi
= Pmn)
WRruS
ﬁ $ FME regiter [
m
B WRrM
S reglster
R (PMmn)
Armrrats funchon
IE.‘.Jlr_d-l_.J-E'J-I
Armrrats funchon
jother m SAL mad
EE
WRocoe
(L CODE regisi=r PMC-E ::
= CCOEDY _EM _23'37
WRPCE GroE
(I\ FMCE register
= (FMCEmR]

Note 1. This excludes the clock output from UARTA.

Note 2. This includes the clock output from UARTA.

Caution The input buffer is enabled even if the type 12-38-3 pin is operating as an output.
This may lead to a through current flowing through the type 12-38-3 pin when the
voltage level on this pin is intermediate.
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Correct:
Figure 2 - 33 Pin Block Diagram for Pin Type 12-38-3
Altermiate
l Suncion
WHRrERD
,L FERD
= MCAJEN)
ROPonT
~1 FRE
| T CCDEDS
Wero
Dutpt latch
= Fmn)
WRras
] $ PMS register |
-]
b | wrew
S regisier
= (PMmn)
Armrrats funcion
IE.‘.Jlr_dll'_.J-'!'J-l
Armrrats furncion
jother Pmn SAL mad
AT
WR oo
(I\ CCDE register PMCEmR
= CCDEDY i Bl 3 —
WRrRCE GooED
(I\ PHCE ragister
= (FMICEmR]

Note 1. This excludes the clock output from UARTA.
Note 2. This includes the clock output from UARTA.
Caution The input buffer is enabled when using the IICA with the IICAJEN bit in the PERO
register being set to 1. This may lead to a through current flowing through the type
12-38-3 pin when the voltage level on this pin is intermediate.
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18. Table 3 - 8 List of Extended Special Function Registers (2nd SFRs)

(2/15), PFCMD regqister (Page 139)

Incorrect:
Table 3 - 8 List of Extended Special Function Registers (2nd SFRs) (2/15)

. i . Manpulatle Bt Fange
Address Special Function Register (SFR) Name Symbol RW BT TER T After Reset
FOOG3H [Port mode control A register 3 PMCA3 RW o o — |[FFH
FOOGAH |Port mode control A register 10 PMCATD RW o o — |FFH
FOOGBH |Port mode control A regster 11 PMCAT RW o o — |FFH
FOOGCH |Port mode control A register 12 PMCA1Z RW o o — |FFH
FOOGEH |Port mode control A register 14 PMCA14 RW o o — |FFH
FOOGFH |Port mode control A regster 15 PMCA1S RW o o — |FFH
FOOTOH |Moise fiter enable register O MFEMD RW o o — |0OH
FOOTIH |Moise fiter enable register 1 MFEM1 RW o o — |(D0H
FOOT2H |Moise fiter enable register 2 MFEM2 RW o o — |(D0H
FOOT3H (Input seetch conirol register ISC RW . . — |dH
FOOT4H |Timer input select register O TISD RW — o — |(D0H
FOOTSH | Timer input select register 1 TIS RW — o — |(D0H
FOOTTH |Peripheral VO redirection register PIOR RW — o — |o0H
FOOTEH [Invalid memory access detection control LAWCTL RW — o — |DOH
register
FOOTEH |UART loop back select regrster LILBS RW o o — |(D0H
FOOTBH |Port mode select register PMS RW o o — |(D0H
FOOTDH |Global digital input disable register GOIDIS RW o o — |0OH
FOOBIH |Data fiash controd register DFLCTL RW o o — |DOH
FODADH [High-speed on-chip oscillator trimming register |HICTRM RW — o —  |Undefined
Horbs 1
FODABH [High-speed on-chip oscillator frequency select |HOCODIV RW — o —  |Undefined
register ots 2
FOOAAH |Flash operating mode select register FLMODE RW o o —  [40HBIHCOH
Mot 3
FOOABH |Flash operating mode protect register FLMWRP RW o o — |00H
FOOBEDH |Flash security flag monitor register FLSEC R — — o Undefined
FOOB2H |Flash F5W monitor register 5 FLFSWS R — — o Undefined
FOOB4H |Flash F5W monitor register E FLFSWE R — — o Undefined
FOOBESH |[Flash memory sequencer initial setting register|FSSET RW — o — |DOH
FODETH |Flash extra sequencer control register FSSE W 4 4 — |
FOOCOH |Flash protect command register PFCMD RW | — o — =
FOOCAH |Flash status register PFS R o o — |(D0H
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Date: Nov. 24, 2021

Correct:
Table 3 - 6 List of Extended Special Function Registers (2nd SFRs) (2/15)
Manipulanie Bit Ran
Address Special Funclion Regisier (SFR) Name Symbol R T5E P 5T 13&”[ Aftar Reset
FODG3H | Port moda conbrol A reglster 3 PMCAZ R ! — FFH
FODE6AH |Port mode conbrol A register 10 PMCAID R — FFH
FODGBH |Port moda control A register 11 PMCATI R — FFH
FODECH |Port moda confrol A register 12 PMCATLZ R — FFH
FODSEH |Port moda conbrol A register 14 PMCATL R — FFH
FODSFH | Port mada confrol A register 15 PMCAILS R — FFH
FOOTDH |Molse Miaer enabdie registerd NFENQ R — |00H
FOOT1H |Molse Miaer enadie register 1 HFEMN1 R — |00H
FOOT2H |Molse fiter enable register 2 NFEN2 R — |J0H
FOOT3H |Input swich contral register I3 R — |20H
FOOT4H |Timer InpLe ssiect reglster O TIS0 R — — |20H
FOOTSH |Timer Input sediact register 1 TIE R - — |00H
FOOTTH | Perpheral 'O redirection registar PICR AN — — |J0H
FOOTEH |Inwalld memory access detection confrol LAWCTL R — — |J0H
registar
FOOTSH |LART loop back salect ragisier ULB= R — |J0H
FOOTEH |Port moda select reglster PMS R — |20H
FOOTDH |Global dighal input disabie reglsier GDIDIS R — |00H
FODoDH |Data fiash combrod reglstar DFLCTL R — |00H
FODMIH |High-spaed on-chip cscdilator trimeming registes|HIOTRM rw [ — — ﬁe;ﬂr-ec
FODAEH |High-speed on-chip ceclliator fraquency satect [HOCODIV CTTTH —  [unsefinag
ragistar Mots 2
FODAAH |Flash operafing mode selact register FLMODE R —  |40HB0H/COH
Mots 3
FODAEH |Flash operating mode protest register FLMWRF A —  |ooH
FOODEDH |Flash secunty fiag monior regisisr FLSEC R — — Ung=finag
FODEZH |Flash FSW monitor regisier 5 FLF3WS R - - Ung=finag
FODE4H |Flash FSW monitor regisier E FLFZWE R - - Ung=finag
FODESH |Fiash mamary sequencer Inifial seting register FSSET CTTTH —  |ooH
FODETH |Flash extra are seauencer control reqister  |FZSE R — |20H
FOOCODH |Flash protect command register PFCMD W — — Ung=finad
FODC1H |Flash si@tus register PF3 R — |00H
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19. Table 3 - 8 List of Extended Special Function Registers (2nd SFRs)

(7/15), MIOTRM register (Page 144)

Incorrect:
Table 3 - 8 List of Extended Special Function Registers (2nd SFRs) (7/15)

Date: Nov. 24, 2021

) [ Wanpulatie Bf Fange

Address Special Function Register (SFR) Name Symbol RW B A o5 After Reset
FOMEEH |Timer stabus register 13 TSR13L TSR12 R — w o D000H
FMETH — — —
FOMEBH |Timer status register 14 TSR14L TSR14 R — o A 0000H
FOMEEH — — —
FOMEAH |Timer status register 15 TSR15L TSR15 R — o A D000H
FOMEBH — — —
FOMECH |Timer stabus register 16 TSR1aL TSR16 R — o A D000H
FOMEDH — — —
FOMEEH |Timer status register 17 TSRITL TSRIT R — o A D000H
FOMEFH — — —
FOIFOH |Timer channel enable status register 1 TEIL TE1 R 4 4 . (000H
FOMF1H — — —
FOMF2H |Timer channel start regrster 1 TSIL T51 RW o o A D000H
FOMF3H — — —
FOIF4H |Timer channel stop register 1 TTiL TT1 RW o o A D000H
FOFSH — — —
FOFGH |Timer cdock select register 1 TPS1 RW — — A D000H
FOMFFH — —
FOMFBH |Timer cutput register 1 TOIL TO1 RW — o A 0000H
FO1FEH — — —
FOMFAH |Timer output enable regrster 1 TOEIL TOE1 RW o o A D000H
FOMFBH — — —
FOMFCH |Timer output level register 1 TOLIL TCOL1 RW — o o (D000H
FOMFDH — — —
FOMFEH |Timer cutput mode register 1 TOMIL TOM1 RW — o A D000H
FOFFH — — —
FO212H [Middle-spesd on-chip escllator timming MICTRM RW — 4 — B

register
FO213H |Loww-speed on-chip oscillator fimming regester (LIOTRM RW — o — |eH

Correct:
Table 3 - 6 List of Extended Special Function Registers (2nd SFRs) (7/15)
Maripuagie Bt Ran

Address | Spesal Function Register (SFR) Name Symbol Aw L P s 1fm After Resat
FOIESH |Timer status register 13 TSR1EL TSR13 R — 0000H
FOIETH — — —
FOIESH |Timer etatus register 12 TSR14L TSR14 R — 0000H
FOIESH — - -
FOIEAH |Timer status regisser 15 TSR1SL TSRS R — Q0a0H
FOIEEH — — —
FOIECH |Timer status register 15 TSR1EL TSRIE R — 0000H
FO1EDH — — —
FOIEEH |Timer status register 17 TSRITL TSRIT R — 0000H
FOIEFH — — —
FOIFDH |Timer channel enable satus reglsier 1 TEIL TE1 R 0000H
FOIF1H — — —
FOIFZH [Timer channel star ragister 1 TSiL TS A 0D00H
FOIF3H — — —
FOIF4H [Timer channel stoo register 1 TTiL TTi AW 0000H
FOIFSH — — —
FOIFEH |Timer ciock select reglster 1 RS CTTT - — 7 |ooooH
FOIFTH — —
FOIFEH |Timer output regisier 1 Tl T CTT Q000H
FOIFZH — — —
FOIFAH |Timer output enalbie reglster 1 TOEIL E RAN Q000H
FOIFEH — - -
FOIFCH |Timer oufout level register 1 TOLIL ToL CTT Q000H
FOIFDH — — —
FOIFEH |Timer oufput mode register 1 TOM1L TOM1 | RW | — 0000H
FOIFFH — - —
FOZ12H |Mddlespeed on-chip cscllaior mming MICTRM CTTT - .

ragistar
FOZ13H |Low-speed on-chip cscllator tmming register |[LICTRM CTTT - — |ao=
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20. 4.3.7 Port mode control A registers (PMCAXxx) (Page 191)
Incorrect: Correct:
Figure 4 - 7 Format of Port Mode Control A Registers Figure 4 - 7 Format of Port Mode Control A Registers (PMCAxx)
Symbal 7 [ 5 4 3 z 1 ] Address Afier reset W Symbol 7 ] 5 4 3 z 1 ] Address After reset RW
PMCAD( . \ ,  |PMCADFMCADIPMCAD(PMCAD FO0s0H FFH RAY PMCAD( . , , . |PMCADPMCAD|PMCADPMCAD Fooe0H FFH R
3 2 1 a 3 pJ 1 ]
PMCA1 . . . . |[PMCalf | 1 1 FOO&1H FFH W PMCA1 ; S ; . [PMCAT[ | 1 1 FoODETH FFH RW
3 3
PMCAZ [PMCAZPMCAZ[PMCAZPMCAZIPMCAZ[PMCAZIPMCAZIPMCAZ]  Fopsad FFH W PMCAZ [PMCAZ|PMCAZ[PMCAZ[PMCAZPMCAZIPMCAZ[PMCAZIPMCAZ]  Fopsaq FFH RW
7 8 5 4 3 2 1 a 7 L] 5 4 3 2 1 ]
PMCAZ [PMCAZ|IPMCAI(PMCAS 1 1 FOO&3H FFH RAY PMCAZ [PMCAZ[PMCAZIPMCAZ| ; ; 1 1 FooeaH FFH R
7 6 5 7 ] 5
FMCATD . [PMCAT  Foosas FFH RW FMCAID| : : i i i 1 [PMCA1l FDOGAH FFH R
0o 00
PMCATT [PMCAT|PMCATPMCA1 1 1 FO0EEH FFH RV PMCATT [PMCATIPMCATIPMCAT] 1 1 1 1 FO0GBH FFH R
17 16 15 7 16 15
FMCA1Z ; PM_EM FOOBCH FFH RW PMCAIZ( : : i i i 1 F'"!g-‘“ FLOGCH FFH R
PUCAL [PMCAT] . . . . 1 1 FOGEH FFH RW FMCAT4 [PMCATL : i i i 1 1 FOOGEH FFH R
PMCAIS] . [PMCATPMCATFMCATFMCATFMCATFMCATFMCAT]  FOOGSFH FFH W FMCAIS |, [PMCA1(FMCA1(PMCA1PMCATPMCATFMCATFMCAT FD0SFH FFH R
56 | 55 | 4 | 53 | B2 | 51 50 56 | 55 | o | 853 | 82 | &1 50
_ Setection of digial VO or analeg input funciion for Pmn pin _ Selection of digital VO or analog input function for Pmn pin
im=0t3, 10612 4, 15n=0tT) im=0t3, 10tc 12, 14, 15 n=0tc T)
1] Digital VO 1] Digital VO
Analog input function 1 Analog input function
Caution 1. Select input mode by using port mode register 0 to 3, 10 to 12, 14, or 15 (PMO to Caution 1. Select input mode by using port mode register 0 to 3, 10 to 12, 14, or 15 (PMO to
PM3, PM10 to PM12, PM3, PM10 to PM12,
PM14, or PM15) for the port which is set to the analog input function by the PMCAxx PM14, or PM15) for the port which is set to the analog input function by the PMCAxx
register. register.
Caution 2. Do not set the pin that is specified as digital I/O by the PMCAXxx register to the Caution 2. Do not set the pin that is specified as digital /0 by the PMCAXxx register to the
analog function by the analog function by the
analog input channel specification register (ADS). analog input channel specification register (ADS).
Caution 3. Be sure to set bits that are not implemented to their initial values. Caution 3. Be sure to set bits that are not implemented to their initial values.
Caution 4. The PMCA3, PMCA10, PMCA11, and PMCA15 registers in the 30- to 64-pin
package products with 96 or 128 Kbytes of flash memory return 00H when read.
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21. 4.5.4 Examples of reqgister settings for port and alternate functions

(Page 211)

Incorrect:
4.5.4 Examples of register settings for port and alternate functions

Examples of register settings for port and alternate functions are shown in Table 4 - 7 and
Table 4 - 8. The registers used to control the port functions should be set as shown in Table
4 -7 and Table 4 - 8. See the following remark for legends used in Table 4 - 7 and Table 4
- 8.

Remark —: Not supported

x: Don’t care
PIOR: Peripheral I/O redirection register
POMxx: Port output mode registers
PMCAXxx: Port mode control A registers
PMCTxx: Port mode control T registers
PMCEXx: Port mode control E registers
CCDE: Output current control enable register
CCSx: Output current select registers
PMxx: Port mode registers
Pxx: Port output latch

Functions in parentheses can be assigned via settings in the peripheral 1/0 redirection

register (PIOR).
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Correct:
4.5.4 Examples of register settings for port and alternate functions

Examples of register settings for port and alternate functions are shown in Table 4 - 7 and
Table 4 - 8. The registers used to control the port functions should be set as shown in Table
4 -7 and Table 4 - 8. See the following remark for legends used in Table 4 - 7 and Table 4
- 8.

Remark —: Not supported

x: Don’t care
PIOR: Peripheral 1/O redirection register
POMxx: Port output mode registers
PMCAXxx: Port mode control A registers
PMCTxx: Port mode control T registers
PMCEXx: Port mode control E registers
CCDE: Output current control enable register
CCSx: Output current select registers
PMxx: Port mode registers
Pxx: Port output latch

Functions in parentheses can be assigned via settings in the peripheral 1/O redirection

register (PIOR).

Caution In examples of register settings, the port digital input disable register (PDIDISxx) is
set for input to the input buffer being enabled.
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22. 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) (4/17) (Page 215)
Incorrect: Correct:
Table 4 - 7 Examples of Register and Output Latch Settings for Alternate Functions (30-Pin to 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) (4/17) 64-Pin Products with 96-Kbyte or 128-Kbyte Flash Memory) (4/17)
Fursction Used ARsmate Funcion Cutput Function Used ARemafe: Function Ciput
f . AL amd -
£ & 22l d|w |z " i | cther than zau SN (U DR O P ) : & ElEld|w ez (I Rt VS N PR P N RS SN N
Dlemee| o | B |30 R F || o | e R Dl e | EO|E R |F|E |8 |F| T | o, | o o0 en| 20 on) oo oo o
£ ame a - -:o"-cnl_l:ﬁm DU Trom the [ o e :h-lDlJ:l"u‘_ﬂr
UARTA) UARTA) UART
P13 [P13 Inpet - e lo o] —]—1|1 H] X X BRI EIE Fz (P12 npie - x i{—1— X x . A I B I I
Cutput — ool =]=1a[on Teom TO04) = 0 Cupix - M L Bl Ml ML T (o0} - 0
W open — [ [ e || =] —=]a o] 50" | =t h-ch open — [t a2 |=|—]c¢g =] 0" | Fove-n
T drain s
EC3 Cutput - wm|lo |1 | —=]—]08]|zx X X IR ECiE |Cumn — o1 | —]—]@Bfc*x X x IR
o oRien o1 | O 1= : " S NN EE TeDz | Cuput pomi=nl mi [0 [0 [ =] =18 ] ] IR EE
TeD2 Cutput FIOR1 =0| O o a a E"I":‘;'E:J .I:|: oA =T
o P . " — = ; " —— T T T 200 |oupus poRi=0 w0 |0 [—|[—=] 0] % B EEEEEE
2020 Astput FIOR1 =0| O o a a 51;1::] -I:I: SO O
e FAORz = 1 ol ==zt " — r 1 SDAAD) [vo pofzedl 1 |0 |0 |—|—]of® i (TO0L] =1 i i
(TID4) Ingut pord=1 ®x | o | o | —|—1]1 b X X I A A (o npwe FPosm=9 & |0 |0 ] —f—|°1 X L - v b
ToDd) | outut pomnetl 0 [0 |0 [ =[=]a]0® " [EDAAD) = 0 3 HE TOnd) | O Poeg-f 0 fofa)—]—fe]e « S0AAD -0 M N
I'VRESD |Amaicg mow _ " 1 a — — 1 ¥ " ¥ r S W NREF1 Anaiog Input - X 1 a — —_ K H 1 L 3
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23. Table 4 - 8 Examples of Register and Output 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) (1/21) (Page 228)
Incorrect: Correct:
Table 4 - 8 Examples of Register and Output Latch Settings for Alternate Functions (Products Table 4 - 8 Examples of Register and Output Latch Settings for Alternate Functions (Products
with 192-Kbyte to 768-Kbyte Flash Memory and 80-Pin and 100-Pin Products with 128-Kbyte with 192-Kbyte to 768-Kbyte Flash Memory and 80-Pin and 100-Pin Products with 128-Kbyte
Flash Memory) (1/21) Flash Memory) (1/21)
Function Used Alemate Funclion Oulput
Funciion Used Attemate Function Cuipat e tan
1 SAUang | e ihan i & s 2B d )z 3 vy smd | le s s lslalalalals)s
§ e | EE R a5 | s | wam | T |alele|s|e|s]a]ala]E]® o e POlE e 8|5 |E el Eepalaly o e g B e Bl B Bl B P P
£ |Function o B p|l s |82 |2 il [ ey Py g (g g o) ) P P o ) o | Mame i [ S00e SR o e ;
E | mare L T 3 [ cocmouput| Lo cnmgu Al I il Rl Bl el el el Rl WJ-\.'—':."&: o the
— - =a0 |Foo put —_ % |omewd| D - —_ KR
FOO |FOD Input — % |puewmt] D — X L - A I L L L L B B B B Cupt _ 0 |mmesi| o — ] 01 | TDimd -
Ottt - a Oicta [ - o o Tl =1 - Note T
Fcts T N-Ch opEn _ 1 s 4 o - o o
N-Ch Dpen - 1 DOiicta [ _ o o draini oufput
drain ouput AMIT | Ansiog input _ X 1 o - _ A== =|=]=]=]=|—|—
AMHT  |Anaiog mput — L 0| — f f — —={==1=]-l-|—-]- == o — ¥ | g — — 11
TEXE [8=] - X Oifica £ 1 - X E - * bl * T — T T T — —
Eno Input - X Oicta [ —_ X £ —_ 5 ]9 EY oue e
) —_— LR} —_— _ 5 5 L}
TIO  |input - 1 |geews| 0 | — I I — 4 T 3 'DC- Irpar % | phe o
TeD  |Cupet — [wt o] e [ =] 2] ¥ - [ —=T-1-]- R e - (mjeerjel—jelt — I et
PO |FO1 g — [ PP o 1 ) - P I D I Sl L ot — il Ll : - . NN
et - — | omeier| o o o | o - Tooa=0 Cuimt — — |eer] o E G L - ToeD-o
AMIHE  |Anaicg nput - - 0| o ] - P === =-]-[-]-]-]- Ad1E | Anaiog red — - 1 L — . Bl S S e el et el S
TEY |0 - — [ omer| 4 0 [ - [ ] K W R - i Ll - - . B
— - — P : p — " 4 T3 4 G — — |owewi| o a - £ HEE
EC01  |Output —_ — |gmowr| @ 1 o F — Fy I I o EQO | Cufpat — — |m=sd| O | o — 1 Al A A
TOOD | Dt - — [t @ o o a - P I i+ I TOOD s - — |omenf O 1 - a — . MM
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POz |FO2 Input - ] ] o — ] ] - — == =|=]=]+ + Pz PO [g=T4 - L o 1} - —_ —J=1=1=1=]—=
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- — | =01 Hhch open — e e[ =1 [o] Ta
::;:Et 1 [ [ o | o peieei i
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TD1  (Outpat PICRE =0| O o o - o 1 E - —|=[=]=|==] ||| Teld | Cums PHEHS-:I o = o — o 1 — e el el B et R
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24. Table 4 - 8 Examples of Register and Output 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) (4/21) (Page 231)
Incorrect: Correct:
Table 4 - 8 Examples of Register and Output Latch Settings for Alternate Functions Table 4 - 8 Examples of Register and Output Latch Settings for Alternate Functions
(Products with 192-Kbyte to 768-Kbyte Flash Memory and 80-Pin and 100-Pin Products with (Products with 192-Kbyte to 768-Kbyte Flash Memory and 80-Pin and 100-Pin Products with
128-Kbyte Flash Memory) (4/21) 128-Kbyte Flash Memory) (4/21)
Funciion Us=d Atermate Funcion Cutms Fumczon Uzed ARemate Funcion Cutput
5 Ofer fan . sauang | CTETEEN
; S AEAE AR Unen | s (el | le la s e e |e 8 |s ' s |E|E |8 5 el Il AR EA A EA EA R EA R R
2| e | @ R ElE|E]0 2|8 || 2SS slz|2|alz|2|2 |8 = folElElElE|E|F|f Jormuann | mowang |56 [ (% |3 |5 |6 |2 | |2 |2
[ ams - cock Dt |tk ot omte | SO0k DR
usETAy | ETEE WA | e
F13 |Pi3 Input - s |lo o] —]—|1]c= X i A A A A A A A ] F3 Pz Inprt - slojel—=[— A vl b
Outpat - afle|ao|—|—]| o |an| Teom [TO04] =0 Cript - glojo|=[=|0Ofon| T (T = 0
p— — — T —| S020e1 | (SDAADI =D - — T T T =T o] 550" | =osa-a
:;rwnht 1 o a o |an mm
o1z |oum _ ol il =1=1¢z]= . " NN EO3 | Oulpat - vi|lo|la]|—=|—=]0o] =« X X Al I I I I I I I I
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5020 |Cuput sostmn|ot [ 0|0 | — =] 0] X .,:;_:?p.:':;::-.-.]c- STl T+ T ECCD  |Cutpet port=0fo]| oo | —]—] o[ X ;;::."c:..-:] SR EIEE R EEE
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mos) |input mosoed| 1 |0 | o] —]— ] 5 5 [ Moy  |input FioRD =1 ajoe)l—|= X M h
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25. Figure 6 -

9 Format of Subsystem Clock Supply Mode Control

Register (OSMC) (Page 282)

Incorrect:

Figure 6 - 9 Format of Subsystem Clock Supply Mode Control Register (OSMC)

Address: FOOF3H
After reset: Undefined

e R/\Whote 1
Syrribol i i 5 <4z 3 2 1 <=
OSMC | preipe 0 o |WUTHMERE x 0 HIPREC
RTCLPC
soote 4 Setting in STOF made or in HALT mode while the CPU s operating with the subsystem clock
1] Enables supply of the subsystem dock to peripheral funciions
(See Table 23 - 1 to Table 23 - 4 fior peripheral funchions whose operations are enabled.)
Stops supply of the subsystem dock to peripheral functions other than the realtime clock
MC Selection of the operating dock for the realtime clock, 32-bit interval Gmer,
0 senal interfaces UARTAD and LIBRTAT, remote control signal recemer,
and clock outputibuzzer cutput controller
1] Subsystem dock X
Lewi-spesed on-chip oscllator clockMotes 2, 3
HIPREC Sizte of the high-speed on-chip oscllator clockMotec 6, 8
1] The high-speed on-chip oscillator cdock is being started at high speed and waiting for the
precision of s oscillabion to become siable is in progress, Hoete 7
The high-speed on-chip oscillator dock is operating with high precision

© 2021 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Nov. 24, 2021

Correct:

Figure 6 - 9 Format of Subsystem Clock Supply Mode Control Register (OSMC)

Addrass:
After reset:
F:

Symbol

QEMC

FOOF3H
Undefined
H_I'.HNI]- 1
=T= 5] 5 =4 3 2 1 e
RTCLRC 0 o |WUTRMERL x D HIPREC
RTCLPC
bt Setting In STCOP mode or In HALT mode while the CPU Is operating with the subsystem clock X
a Enabies supply ofthe subsystem clock X %o peripheral functions
{See Table 23 - 1 to Table 23 - 4 for penipheral funcions whose Operations are enabled.)
i Siops sUpply of the subsystiem clock to peripheral funcions other than ihe realime cock.
Selection of the operating chock for the reaiime clock, 32-bit Interval imer,
WUTMMC
sarial Interfaces UARTAD and UARTAT, remote control slignal recelver,
KD
and ciock oufputibuzzer output controller
a Subsystem clock X
1 Loww-spaed on-chip oscliator clockMetes 2,3
HIPREC State of the high-speed on-chip osclllabor clockMebes 58

a

The nigh-speed on-chip oscliator ciock |5 Deing started at high spesd and walting for the
pracision of Its asclllation fo become siaole 15 In progress Mow 7

The nigh-speed on-chig cecliator cock 1S ap2rating with nigh prectsion.
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26. 9.2.11 Interval timer status register (ITLS0) (Page 483)

Incorrect:
Figure 9 - 12 Format of Interval Timer Status Register (ITLSO)

Address: FO3&EH
After reset 00H

RV Re/\\hots
Syrnibol 7 i 5 4 ! 2 1 0
ITLS0 0 | 0 | 0 TFOC E] TFOZ TFI ITFOD
TFOC Capture detection flag

1] Completion of caphuring has not been detected.
Completion of caphuring has been detected.

ITFI3 Compare match detection fiag for channel 3

1] A cormpanre match signal has not been detected in channe] 3.

A compare match signal has been detected in channed 3.

ITRD2 Compare match detection fiag for channel 2

1] A cormpanre match signal has not been detected in channe] 2.

A cormpare match signal has been detected in channel 2.

ITHD1 Compare match detection flag for charnel 1
[1] A cormpare match signal has not been detected in channe] 1.

A cormpare match signal has been detected in channel 1.

ITRDD Compare match detection fiag for channel 0

1] A compare match signal has not been detected in channel 0.

A compare match signal has been detected in channed 0.

Note Writing 1 to each bit is ignored. To clear the ITFOC or ITFOi bit, write 0 to the desired bit

and 1 to the other bits by using an 8-bit memory manipulation instruction.

Caution If the value of the ITLSO register is other than 00H, the interrupt request flag (ITLIF
bit) is not set even when a compare match for the channel currently having that event
or completion of capture is detected. That is, an interrupt is not generated in such
cases. For this reason, when clearing the detection flags, check all channels that are
in use and set the ITLSO register to 00H.
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Correct:
Figure 9 - 12 Format of Interval Timer Status Register (ITLS0)
Address: FO36BH

Afterreset OOH
RIW. RiVyote
Syrnized 7 8 5 4 3 2 1 0
ITLSD o ] o [ ® TFIC ITFO3 Foz TR ITFO0
TFOC Capture detection flag

1] Completion of capturing has not been detected.
Completion of capturing has been detected.

ITHE2 Compare match detection fiag for channel 3

[} A compare match signal has not been detected in channel 3.

A compare match signal has been detected in channed 3.

ITAD2 Compare match detection fiag for channel 2

i} A compare match signal has not been detected in channal 2.

A compare match signal has been detected in channed 2.

TR0 Compare match detection flag for channel 1

i} A compare match signal has not been detected in channel 1.

A compare match signal has been detected in channed 1.

ITHID Compare match detection fiag for channel 0

i} A compare match signal has not been detected in channel 0.

A compare match signal has been detectsd in channed 0.

Note Writing 1 to each bit is ignored. To clear the ITFOC or ITFQi bit (i= 0, 1, 2, 3), write 0 to
the desired bit and 1 to the other bits by using an 8-bit memory manipulation
instruction.

Caution 1. If clearing any of the ITFOC, ITFO3, ITF02, ITFO1, ITFOO flag bits to 0 does not

lead to the value of the ITLSO register becoming 00H, an interrupt request (INTITL)
is generated and the interrupt request flag (ITLIF) is set to 1.

Caution 2. To clear a flag bit in the ITLSO register to 0, only write 0 to a bit that has the setting
1. This is because writing 0 to a bit that has the setting 0 may make detecting a
compare match signal or capture detection signal generated at the same time as
the writing of 0 impossible. For example, when the ITF01 flag bit is set to 1, write
00011101B to the ITLSO register to clear the ITFO1 flag bit.
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27. Table 12 - 3 A/D Conversion Time Selection (3/8) (Page 527)
Incorrect: Correct:
Table 12 - 3 A/D Conversion Time Selection (3/8) Table 12 - 3 A/D Conversion Time Selection (3/8)
(3) When there is A/D power supply stabilization wait time (3) When there is A/D power supply stabilization wait time
Normal mode 1 and 2 (for software trigger wait select mode and hardware trigger wait Normal mode 1 and 2 (for software trigger wait select mode and hardware trigger wait
select modeM°e ") select modeNote 1)
AD Correerter Mode Register O Mumbsr of Mk of A Conversion Time (4D Fower Supply Stablizabon 'Walt Time + AT Converer Mods Segisher 0 — T AD Corsersion Time (A0 Power Suppdy Esabilbrtion Wat Time +
AT Correerter Mode Register 1 Clock Clonc Comiersion Time + Ink=mupt Cufput Detay Time) AT Comverier Mode Regisher 1 Elack ek Conversion Time + iniemrupt Sulpul Deiay Time)
TAD ) Comersion | Troes for | IR cycien .  ew AT — e T . =y
Wi} LADRAD) kode ook {z) A-'E“:}.w;: 5;""""""'" |I_-!:L-':: 24V < MmEre sVoD S S5V ]} LA Aefimucie Cleck ) .t..: e .:__,__m,a_ r::i-:;}: 24V & AYREFF S WDO 5 55V
ADL N - amsization |~ Deay k= | foke | fome | fome | Toe- [T R - 1. shton SR ey Tikw | fTiem | fiee | foke | Tk
gp |FRE|FR[FRO LT | L Wl ped Thez | 4mz | osmez | tewez | mae gp | 0| T RO W 1 Yk o 1 | anez | smee | temmr | e
o =] o o o 0 |Nomal| fcwa32 L [0k e 4fan 2EfcLE Eatting Eatting Eatting Eaiing T2us o =) a o =] 0 homal| fouwEs 4%n BT A 2304Towe | Eetting Eeting Eeting Sefling T2
1 profibibed | prohibited | profibibed | profibbed 1 profiblied | prohibfed | prohibded | prohibi
o o o 1 o6 LD |- e 410 MS2MoLk Setting Setting Setting T2 us 35 us o o a 1 oS 4o Bl fan Lfan HES Tk Eantting Eeting Eefing T2us 3G
prosibited | prohibited | prosinted pronicied | prohibeed | pronibted
o =] 1 o =1 & fan [-% 1.1 4 fas ==l I Eattirg Eattimg T4 us 37 ps 18.5 ps 1] o 1 1] Foafl 6fan B fan Lfun SH2ME LK Easttimg Esting T4z T 1B.E5ps
prosibited | pronibitsd pronicisd | prohibeed
o o 1 1 frued 10 #an -2 i dfan ke et Estting Batting 3\ ps 185 ps 875 s 1] o 1 i Frawis 0T B fan Lfan 2w Eastting Emting PEus 195 ATE s
profibibed | prohibibed proniblied | prohibfed
o|l1]efe tz | 18mn | s2mo | atao | 172fowe | setteg | seteg | 215ws | t07Ses | s3mSs O I - fuw2 | 1Ete | Bifa | 4fac [ 172%w | Gettng | Settng | MSus | MTSes | S3TEus
profibited | prohibited pronibiied | prohibied
I EERERE fous an | B2Bo | 4fao | 103w | Setteg | Setrg | 127Ses | s3vses [zemTos 3 I I LT Mt | Bifan | 2fac [ M02%ux | Seting | Seftng | 1275w | 637Sps | 2187Sus
profibited | prohibibed profiblied | prohib®ed
1| s 1 foLwid 4fap B4 fany 4fan | 238Mcue | 28E s T2 Ssfing | Seting | Seing CO L 1 fouei 40 =] ific | 288%ux | Seifing 2= Befing | Sefing | Eelfing
profibibed | profibited | profdbibed prontied prohibded | prohibited | profibiied
1 1|o|a@ foLwiZ 4D =8 ] At | 4o | dps ELE Ssfing | Seting | Seing 1 il1o]e@o k2 480 ] Afan | st | Beffrg 3= Eeting | Sedng | Esitrg
profhibited | profibited | probibied pronibiied prohibded | prohibiied | pronbied
11 e foLx & faAD B4 1o 400 TcLe Tdus 18.5us | Seiting | Seting | Seting LN L N ik B o Bafun Ao | TSk | Tam iBSus | Eemmg | Semng | Seftrg
prosibibed | profibted | prosibibed prohibbed | prohibied | protkied
Other than the above Seffing profibad Other thian the aboe: Seding prohipbed
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28. 12.3.6 12-bit/10-bit A/D conversion result reqgister (ADCRn) (Page
543)

Incorrect:
Figure 12 - 10 Format of 12-bit/10-bit A/D Conversion Result Register (ADCRn)

Address: FFF1FH, FFF1EH (ADCR)Mets_ FOD21H, FOO20H (ADCRONGt, FO023H, FOO022H (ADCR1),
FOO025H, FDO24H (ADCRZ), FOOZTH, FOO26H (ADCR3)

After reset:  0DDDH
RAN: R

When AT conversion with 12-bit resolution is selected

FFF1FH (for ADCR) FFF1EH {for ADCR)

Symbol 15 14 13 12 0N 0w 9 8 7 8 5 4 3 2 1 0
ADCRn

even oo fel L]

When AT conversion with 10-bit resolution is selected

FFF1FH [for ADCR) FFF1EH (for ADCR)

Fal - BTl T T
Symbol 15 14 13 12 10 10 9 3 7 8 5 4 3 2 1 0
ADCAn
el | L L L[ e e fefefe]e]

Note The contents of the ADCR register are stored in the ADCRO register.

Caution 1. When 8-bit resolution A/D conversion is selected (when the ADTYP1 and ADTYPO
bits of A/D converter mode register 2 (ADM2) are respectively set to 01) and the
ADCRN register is read, 0 is read from the bits other than the higher 8 bits.

Caution 2. When the ADCRn register is accessed in 16-bit units, and A/D conversion with 10-
bit resolution is selected, the higher 10 bits of the conversion result are read in order
starting at bit 15 of the ADCRn register. When A/D conversion with 12-bit resolution
is selected, the higher 12 bits of the conversion result are read in order starting at
bit 11 of the ADCRn register.
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Correct:
Figure 12 - 10 Format of 12-bit/10-bit A/D Conversion Result Register (ADCRn)

Address: FFF1FH, FFF1EH {ADCR)Ne®, FO02 1H, FOO20H (ADCRONet, FO023H, FOQ22H (ADCR1),
FOO25H, FOO24H (ADCRZ), FO0ZTH, FO026H (ADCR3)

Afterreset 00DOH
RW: R

When AD comversion with 12-bit resolution is selected

FFF1FH (for ADCR) FFF1EH (for ADCR)

Symbol 15 14 12 12 N 10 g 3 7 8 5 4 3 2 1 0
ADCRn

woen ool L]

When AD corversion with 10-bit resolution is selected

FFF1FH (for ADCR) FFF1EH (for ADCR)

Fam - R e T
Symbol 15 14 13 12 M 0w 0 3 7 8 5 4 3 2 1 i
ADCRn
sl | L L L L e fefefefe]

Note The contents of the ADCR register are stored in the ADCRO register.

Caution 1. When 8-bit resolution A/D conversion is selected (when the ADTYP1 and ADTYPO
bits of A/D converter mode register 2 (ADM2) are respectively set to 01) and the
ADCRn register is read, 0 is read from the bits other than the higher 8 bits.

Caution 2. When the ADCRn register is accessed in 16-bit units, and A/D conversion with 10-
bit resolution is selected, the higher 10 bits of the conversion result are read in order
starting at bit 15 of the ADCRn register. When A/D conversion with 12-bit resolution
is selected, the higher 12 bits of the conversion result are read in order starting at
bit 11 of the ADCRn register.

Caution 3. When writing to any of the following registers, the contents of the ADCRnH register
may become undefined:
A/D converter mode register 0 (ADMO), analog input channel specification register
(ADS), port mode control A registers 0, 2, 3, 10, 11, 12, 14, and 15 (PMCAQO,
PMCA2, PMCA3, PMCA10, PMCA11, PMCA12, PMCA14, and PMCA15), port
mode control T registers 0, 2, and 15 (PMCTO0, PMCT2, and PMCT15), and port
mode control E register 0 (PMCEOQ)
Read the conversion result following conversion completion before writing to the
ADMO, ADS, PMCAxx, PMCTxx, or PMCEXx register. Using timing other than the
above may cause an incorrect conversion result to be read.

Page 34 of 129



RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E

29. Figure 12 - 12 Format of Analoq Input Channel Specification
Register (ADS) (Page 546)

Incorrect:
Figure 12 - 12 Format of Analog Input Channel Specification Register (ADS)
<Select mode (ADMD = 0)> (2/2)

Analog input
ADISS | ADS4 | ADS3 | ADSZ | ADST | ADSD Imiprut sourcs
channed
4] 1 1 ] i 1 Setting prohibited
o} a ] [1] o — Temperature sensor output
woitsge
0 0 o 0 1 — Intemal reference voltagetets 3
Cither than the above Setting prohibited

Caution 1. Be sure to clear bits 6 and 5 to 0.

Caution 2. Set the channel that is specified as the analog input by a PMCAxx, PMCTxx, or
PMCEX register to the input mode by using port mode registers 0, 2, 3, 10 to 12,
14, or 15 (PMO, PM2, PM3, PM10 to PM12, PM14, PM15).

Caution 3. When specifying an input channel by the ADS register, do not select the pin that
is specified as digital /0O by port mode control A register 0, 2, 3, 10, 11, 12, 14, or
15 (PMCAO, PMCA2, PMCA3, PMCA10, PMCA11, PMCA12, PMCA14, or
PMCA15), port mode control T register 0, 2, or 15 (PMCTO, PMCTZ2, or PMCT15),
or port mode control E register 0 (PMCEDOQ).

Caution 4. Rewrite the value of the ADISS bit while conversion is stopped (ADCS = 0,
ADCE = 0).

Caution 5. If using AVREFP as the + side reference voltage of the A/D converter, do not
select ANIO as an A/D conversion channel.

Caution 6. If using AVREFM as the — side reference voltage of the A/D converter, do not
select ANI1 as an A/D conversion channel.

Caution 7. If the ADISS bit is set to 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 CHAPTER 37 ELECTRICAL
CHARACTERISTICS TA = -40 to +105°C.
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Correct:
Figure 12 - 12 Format of Analog Input Channel Specification Register (ADS)
<Select mode (ADMD = 0)> (2/2)

Analog Input
ADISS | ADS4 | ADS3 | ADS2 | ADS1 | ADSD Input source
channel
o 1 1 ] 1 1 Seting pronhiloihed
Voltage on the TSCAP pin
0 1 1 1 1 0 =
of the CTSU
0 1 1 1 1 1 Setting prohibited
a 0 ] o o — Temperatre Sensor output
woltsge
a 0 o I 1 -

Intemal reference yoitage ot 3

Other fan the above ‘Seting pronibted

Caution 1. Be sure to clear bits 6 and 5 to 0.

Caution 2. Set the channel that is specified as the analog input by a PMCAxx, PMCTxx, or
PMCEXx register to the input mode by using port mode registers 0, 2, 3, 10 to 12,
14, or 15 (PMO, PM2, PM3, PM10 to PM12, PM14, PM15).

Caution 3. When specifying an input channel by the ADS register, do not select the pin that
is specified as digital /0 by port mode control A register 0, 2, 3, 10, 11, 12, 14, or
15 (PMCAQ, PMCA2, PMCAS3, PMCA10, PMCA11, PMCA12, PMCA14, or
PMCA15), port mode control T register 0, 2, or 15 (PMCTO0, PMCT2, or PMCT15),
or port mode control E register 0 (PMCEO).

Caution 4. Rewrite the value of the ADISS bit while conversion is stopped (ADCS = 0,
ADCE =0).

Caution 5. If using AVREFP as the + side reference voltage of the A/D converter, do not
select ANIO as an A/D conversion channel.

Caution 6. If using AVREFM as the — side reference voltage of the A/D converter, do not
select ANI1 as an A/D conversion channel.

Caution 7. If the ADISS bit is set to 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 CHAPTER 37 ELECTRICAL
CHARACTERISTICS TA =-40 to +105°C.
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Caution 8. 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.
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Caution 8. 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.

Caution9. When the setting of the ADISS bit is 1, the hardware trigger wait mode and one-
shot conversion mode cannot be used.
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30. 12.6.2 Software trigger no-wait mode (select mode, one-shot
conversion mode) (Page 555)

Incorrect:

Figure 12 - 19 Example of Software Select No-Wait Mode (Select Mode, One-Shot Conversion
Mode) Operation Timing
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Caution When <4>, <5>, or <6> is detected while conversion is in progress, conversion is
automatically restarted from the rising edge of the next cycle of the 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).)
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Correct:

Figure 12 - 19 Example of Software Select No-Wait Mode (Select Mode, One-Shot Conversion
Mode) Operation Timing
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Caution When <5>, or <6> is detected while conversion is in progress, conversion is
automatically restarted from the rising edge of the next cycle of the 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).)
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31. 12.6.4 Software trigger no-wait mode (scan mode, one-shot
conversion mode) (Page 557)

Incorrect: Correct:
Figure 12 - 21 Example of Software Trigger No-Wait Mode (Scan Mode, One-Shot Conversion Figure 12 - 21 Example of Software Trigger No-Wait Mode (Scan Mode, One-Shot Conversion
Mode) Operation Timing Mode) Operation Timing
~ir ADCE i 1 BOCE i cuared i 0L <B ‘l" b 1 AR eind 1o ).t
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/ — e = / —
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Caution When <4>, <5>, or <6> is detected while conversion is in progress, conversion is Caution When <5>, or <6> is detected while conversion is in progress, conversion is
automatically restarted from the rising edge of the next cycle of the conversion clock automatically restarted from the rising edge of the next cycle of the conversion clock
(fAD). The conversion time at the first conversion operation restarted is the same as (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 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 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).) Selection (3/8) and Table 12 - 3 A/D Conversion Time Selection (4/8).)
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32. 12.6.6 Software trigger wait mode (select mode, one-shot
conversion mode) (Page 559)

Incorrect:
Figure 12 - 23 Example of Software Trigger Wait Mode (Select Mode, One-Shot Conversion Correct:
Mode) Operation Timing Figure 12 - 23 Example of Software Trigger Wait Mode (Select Mode, One-Shot Conversion
Mode) Operation Timing
— [ V=R |ome, Ry | EIINNL | pemeET T e
- 5 | i - S / Teeeey
- R Ems e 5 P m 2 1 - __
moemen o | PR | seweee [BRG) BRS el N7 =) et 11 T " _ '\u#a.”*" _ /f':: o _ _ e _ i
— 1 I 1 joom ] s |
— 1 1 1
Caution When <4>, <6>, or <6> is detected during conversion operation, conversion is
restarted automatically after the stabilization wait time has passed since the rising Caution When <5>, or <6> is detected during conversion operation, conversion is
edge of the next conversion clock (fAD). The conversion time at the first conversion restarted automatically after the stabilization wait time has passed since the rising
operation restarted is the same as that when there is A/D power supply stabilization edge of the next conversion clock (fAD). The conversion time at the first conversion
wait time in software trigger wait mode or hardware trigger wait mode. (See Table 12 operation restarted is the same as that when there is A/D power supply stabilization
- 3 A/D Conversion Time Selection (3/8) and Table 12 - 3 A/D Conversion Time wait time in software trigger wait mode or hardware trigger wait mode. (See Table 12
Selection (4/8).) - 3 A/D Conversion Time Selection (3/8) and Table 12 - 3 A/D Conversion Time

Selection (4/8).)
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33. 12.6.8 Software trigger wait mode (scan mode, one-shot

conversion mode) (Page 561)

Incorrect:
Figure 12 - 25 Example of Software Trigger Wait Mode (Scan Mode, One-Shot Conversion
Mode) Operation Timing
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Caution When <4>, <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).)
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Correct:

Figure 12 - 25 Example of Software Trigger Wait Mode (Scan Mode, One-Shot Conversion

Mode) Operation Timing
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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).)
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34. 12.6.9 Hardware trigger no-wait mode (select mode, sequential
conversion mode) (Page 562)

Incorrect: Correct:
Figure 12 - 26 Example of Hardware Trigger No-Wait Mode (Select Mode, Sequential Figure 12 - 26 Example of Hardware Trigger No-Wait Mode (Select Mode, Sequential
Conversion Mode) Operation Timing Conversion Mode) Operation Timing
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Caution When <4>, <5>, or <6> is detected while conversion is in progress, conversion is Caution When <5>, <6>, or <7> is detected while conversion is in progress, conversion is
automatically restarted from the rising edge of the next cycle of the conversion clock automatically restarted from the rising edge of the next cycle of the conversion clock
(fAD). The conversion time at the first conversion operation restarted is the same as (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 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) 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).) and Table 12 - 3 A/D Conversion Time Selection (4/8).)
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35. 12.6.10 Hardware trigger no-wait mode (select mode, one-shot
conversion mode) (Page 563)

Incorrect:
Figure 12 - 27 Example of Hardware Trigger No-Wait Mode (Select Mode, One-Shot

Conversion Mode) Operation Timing
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Caution When <4>, <5>, or <6> is detected while conversion is in progress, conversion is
automatically restarted from the rising edge of the next cycle of the 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).)
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Correct:
Figure 12 - 27 Example of Hardware Trigger No-Wait Mode (Select Mode, One-Shot

Conversion Mode) Operation Timing
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Caution When <6>, <7>, or <8> is detected while conversion is in progress, conversion is
automatically restarted from the rising edge of the next cycle of the 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).)
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36. 12.6.11 Hardware trigger no-wait mode (scan mode, sequential
conversion mode) (Page 564)

Incorrect:
Figure 12 - 28 Example of Hardware Trigger No-Wait Mode (Scan Mode, Sequential
Conversion Mode) Operation Timing
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Caution When <4>, <5> or <6> is detected while conversion is in progress, conversion is
automatically restarted from the rising edge of the next cycle of the 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).)
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Correct:
Figure 12 - 28 Example of Hardware Trigger No-Wait Mode (Scan Mode, Sequential
Conversion Mode) Operation Timing
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Caution When <5>, <6>, or <7> is detected while conversion is in progress, conversion is
automatically restarted from the rising edge of the next cycle of the 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).)
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37. 12.6.12 Hardware trigger no-wait mode (scan mode, one-shot
conversion mode) (Page 566)

Incorrect: Correct:
Figure 12 - 29 Example of Hardware Trigger No-Wait Mode (Scan Mode, One-Shot Figure 12 - 29 Example of Hardware Trigger No-Wait Mode (Scan Mode, One-Shot
Conversion Mode) Operation Timing Conversion Mode) Operation Timing
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Caution When <4>, <5>, or <6> is detected while conversion is in progress, conversion is Caution When <6>, <7>, or <8> is detected while conversion is in progress, conversion is

automatically restarted from the rising edge of the next cycle of the conversion clock
(fAD). The conversion time at the first conversion operation restarted is the same as

automatically restarted from the rising edge of the next cycle of the 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).)

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).)
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38. 12.6.14 Hardware trigger wait mode (select mode, one-shot
conversion mode) (Page 568)

Incorrect:
Figure 12 - 31 Example of Hardware Trigger Wait Mode (Select Mode, One-Shot Conversion

Mode) Operation Timing
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Caution When <4>, <6>, 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).)

© 2021 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Nov. 24, 2021

Correct:
Figure 12 - 31 Example of Hardware Trigger Wait Mode (Select Mode, One-Shot Conversion

Mode) Operation Timing
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Caution1. When <5>, <6>, or <7> 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).)

Caction2. The setting of ADISS being 1 (the input source is temperature sensor output voltage
and internal reference voltage) cannot be used in the hardware trigger wait mode
(select mode and one-shot conversion mode).
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39. 12.6.16 Hardware trigger wait mode (scan mode, one-shot
conversion mode) (Page 570)

Incorrect:
Figure 12 - 33 Example of Hardware Trigger Wait Mode (Scan Mode, One-Shot Conversion

Mode) Operation Timing
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Caution When <4>, <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).)
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Correct:
Figure 12 - 33 Example of Hardware Trigger Wait Mode (Scan Mode, One-Shot Conversion

Mode) Operation Timing
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Caution When <5>, <6>, or <7> 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).)
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40. Figure 15 - 35 Example of Contents of Registers for Master
Reception of 3-Wire Serial SPI (CSI00, CSi01, CSI10,CSI11, CSI20,
CSI21, CSI30, CSI31) (Page 676)

Incorrect:
Figure 15 - 35 Example of Contents of Registers for Master Reception of 3-Wire Serial SPI
(Csloo, cslo1, CslI10, CSI11, CSI20, CSI21, CSI30, CSI31)

(a) Serial mode register mn (SMRmn)
15 14 13 12 1 i0

3 2 1 0
CHEmn [
L] ] ] ] L] L] 1 ] o 0
I

Operation ciock (fwc) of channel n
[: Frescaler puiput clock CEmD set by Se SPEm reglsier
1: Prescaler oufput clock TKEm1 set by the EPEm register

'S}
(]
-1
L=
on

I

SMRmn

Intermupt source of channel n
0 Transfer end Intenmups
1: Buffer empty Intermupt

(b} Serial communication operation setting register mn (SCRmN)

15 4 i3 iz 1 3 2 1 0

L el DL Emind
o 1 1 bk 0

Setting of data lengih
0: 7-bk data lengih
1: 80k data lengi

Sejection of data transfer seguence
0: Impuisfoutputs data with MEB frst
1: Inpuisioutputs. data with L33 first

Selection of e data and clock phase
(For detallz about the setling, see 162
Regisiars fo Control the Serial Amay
Uik,
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Correct:
Figure 15 - 35 Example of Contents of Registers for Master Reception of 3-Wire Serial SPI
(Csloo, cslo1, CsI10, CSI11, CSI20, CSI21, CSI30, CSI31)

-

(a) Senal mode register min (SMRmMN)
15 14 13 12 1 10 g B T ] 3 4 3 2 1 a

=JRmn (=30 [E=mm TS R ren e |
= on 0 o o a o o 0 ] a 1 o o =] o an

Cperabion chock (ecx) of channel n
Ot Prescaler output clock CEml s=f by the EF3m regisier
1: Prescaler outpt clock CRe s2f by the EFSm negisier

riemupt source of channe
0: Transter &nd Ink=mapt
1: Buffer emply Ink=mapt

(o) Senal communication operation setting register mn (SCRmn)

15 14 13 12 1 10 9 B T & 3 4 s ] 2 1 a
scamnf I e ose | s O mn T Cmn [ TGmndl Diftrn it oo [l o FE e
o 1 o =y a a 0 0 oM a a 0 ] 1 qhicta an

I
Selection of dats ransfer sequence
O: Inputssoutputs data with MEE first
1: Inputsioutputs data with L3E first

I
Eaifing of dafa lengihi
O: 7-bi dafa l=ng®
1: B-bR dafa lengih

Sedection of the data and ciock phass
=or detals about the sading, see 16.3
Fegleiere fo Control the Jerial Srray
Unit
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41. Table 15 - 3 Baud Rate Setting for UART Reception in SNOOZE
Mode (Page 752)
Incorrect: Correct:
Table 15 - 3 Baud Rate Setting for UART Reception in SNOOZE Mode Table 15 - 3 Baud Rate Setting for UART Reception in SNOOZE Mode when Starting of the
S8 Fioe or UAFT Fieoefion mSNOGZET High-Speed On-Chip Oscillator is at Normal Speed (FWKUP = 0)
High-speed On-chip Baud Rate of 2200 bos High-Spesd On-Chip | Operating Clock - . Maximum Minimum
Oscillator - - - - - Baud Rtz Cscillator (M) (TacK) SDRmA [15:5] Permissibie Valug | Pemissible Value
(fe) Operation Clock SDRmn Maximum Pemmissible Minimum Permissible
{ficx) [15:8] Vil Value P 32 MHZ 2 15:Now fwzs 106 1.45% A67%
32 MHz21.0%Mete foawi25 105 237% -1.53% - 24 MHZ + 1%t oS 79 1.7T% -137%
24 MHz+1 05pMcde foam/25 Ta 1.680% -2.13% 32 MHE + 1% Mo focns 106 1.45% -16T%
9500 bps
18 MHz+1.0%Melte el (g 105 23T% -1.53% 24 MHz + 1%Mot fouzs 79 1.77% -137%
12 MHz1.0%Note foaw/Dt 70 1.60% -219%
B MHz+1 0 Noke fawi23 105 237% -1.53% < < n n
Table 15 - 4 Baud Rate Setting for UART Reception in SNOOZE Mode when Starting of the
£ MHz+1 0P Nots fioani23 7B 1.60% -2.18% . : : : 0
High-Speed On-Chip Oscillator is at High Speed (FWKUP = 1)
4 MHz+1 0P Nobs fraw/22 106 227% -1.53%
3 Mz 1 et feans2? 70 1.60% 210% saarae | | e | SORMIDSE | o e | memissiie vaiue
2 Mzt 1. 0Nt foLk2 105 237% -1.54% 4800 bps fouwis 106 1.45% 15T
1 MHz+1 075 Note fow 105 257% -1.57% 9600 bps feakme 106 1.45% -167%
15200 bps frakmd 106 1.45% -167%
31250 bpe 32 MHEZ & 15cNote frakmd 85 1.05% -2.06%
3B400 bpe feakml 106 1.45% -167%
TEE00 bps foLsi2 106 1.45% -167%
115204 bps foLki2 70 1.93% -121%
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42. 17.3.2 UART Mode, (5) Continuous transmission (Page 911)

Incorrect:
(5) Continuous transmission

UARTAnN has two separate registers for continuous transmission: the transmit buffer
register

(TXBAN) and the transmit shift register.

At the moment the transmit shift register starts a shift operation, the next transmit data can
be written to the transmit buffer register (TXBAn). This operation enables continuous
transmission, thereby improving communication rate.

Note that continuous transmission is not achieved when writing to the TXBAn register is
not completed within the maximum number of clock cycles defined below from generation
of the transmit buffer register (TXBAn) empty interrupt.

Maximum number of clock cycles = Data transfer length x 2k - (2k + 3)
k: the value set with the BRGCAn bits (k =2, 3, 4, 5, 6, ..., 255)

An example of calculating the maximum number of clock cycles is described below.
When the BRGCAn register = 02H (k = 2),

start bit = 1 bit, character length = 8 bits, parity used, and stop bit = 1 bit:

The maximum number of clock cycles = Transfer length x 2k - (2k + 3) =11 x2x 2 - (2 x
2 + 3) = 37 (Writing must be completed within 37 clock cycles.)

Continuous transmission is achieved by the following two methods.

© 2021 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Nov. 24, 2021

Correct:
(5) Continuous transmission

UARTAnN has two separate registers for continuous transmission: the transmit buffer
register

(TXBAn) and the transmit shift register.

At the moment the transmit shift register starts a shift operation, the next transmit data can
be written to the transmit buffer register (TXBAn). This operation enables continuous
transmission, thereby improving communication rate.

Note that continuous transmission is not achieved when writing to the TXBAn register is
not completed within the maximum number of clock cycles defined below from generation
of the buffer empty interrupt.

Maximum number of clock cycles = Data transfer length x 2k - (2k + 3)
k: the value set with the BRGCAn bits (k= 2, 3, 4, 5, 6, ..., 255)

An example of calculating the maximum number of clock cycles is described below.
When the BRGCAn register = 02H (k = 2),

start bit = 1 bit, character length = 8 bits, parity used, and stop bit = 1 bit:

The maximum number of clock cycles = Transfer length x 2k - (2k + 3) =11 x 2 x 2 - (2 x
2 + 3) = 37 (Writing must be completed within 37 clock cycles of the UARTAnN operating
clock (fUTAN).)

Continuous transmission is achieved by the following two methods.
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43. Figure 23 - 4 Procedure for Settings to Switch from Shutdown
Mode to Normal Mode (Page 1108)
Incorrect: Correct:
Figure 23 - 4 Procedure for Settings to Switch from hutdown Mode to Normal Mode Figure 23 - 4 Procedure for Settings to Switch from Shutdown Mode to Normal Mode
“ r )
(_ Shutdowm mode ) ( Sh..tdmim ode
I
| RAMSOS=0 | | RAMSDS =10 |
[ [
C Smdtrl,rmcde ) ¢ SLandtrl,rmcde )
| Waiting (1.2 ps) | | Waiting (1.2 ps) |
I I
| RAMSOMD =0 | | RAMSOMD =1 |
| _ | .
( Normalmode ) ( Nermal mode )
Caution When the RAM returns to normal mode from shutdown mode, the contents of the
RAM other than in the range from FFOOOH to FFEFFH are undefined. Initialize the
RAM area to be used.
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44, Table 23 - 1 Operating Statuses in HALT Mode (1) (2/2) (Page 1110)

Incorrect:

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

Senal Imentace lICA

Senal Imentace UARTA

Remote contmi sigral recelver

Dala fransfer contmoler (DTC)

SHOCOEE mode sequencer

HALT iode S=ting Whn HALT Insiruicion 5 Ex=cied While CPU s Oparaing an Main System Ciock
T Vhen CPU is Cperating | Whan CRU Is Operating When CPU I Operiing
— on High-spesd Or-chip | on Middespesd On- | Emﬁcwci-;pera-m on Extemal Main System
. — Cecilator Ciock (3] | ahip Oscliator Cock (fu) ) Clock fex)
‘Ciock outpLEbAEzer utput Cperation enatied
Comparator
Sarial amay unit

Logle and event link confroder (ELCL)

Operation-enabled function Hiocks can be linkad

Power-on-reset funcion

Voitage detechon function

Extaral Imtermupt

Ky Int=mupt function

Capacttive sensing unit {CTSU)

CRC operation funcfon | High-speed CRC

Operation enciies

Generahpurpose
CRC

Capapie of oparations In response o access by the OTC or SMS o aotain data for calculatons fom the

RN area

Nega-memony acoess detection function

FUAM partty mor detection function

FeAM guard function

=FR guand function

Capapie of oparations In response o access by the OTC or SMS
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Correct:

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

T HALT Mo Seting

Eem

Ween HALT Insfruction is Execited While CRU |s Operating on Main System Clock

Wren CFU s Opemating
on High-speed On-chip
Cesdliator Clock (fH]

When CPU Is Operating
on Middie-speed On-
chip Dscliator Ciock (fa)

When CFU s Operadng
on X1 Clock ()

When CFU Is Operaing
on Extermail kiain System
Chock (s}

Clock outputfuzzer output

AD conmverier

DA converier

Comparator

Serial aray unit

Serial imterface ICA

Seral Interface UARTA

Famnote oot Signal receher

Dt trarsfer controlier (DTC)

SNDCZE miode sequUancEr

Ciperabon enabied

Logic and mvent link controler (ELCL)

perabon-enabled function biocks can be inked

Fower-on-reset funcion

Woitage detecion function

External Imemapt

Ky Interrupt furction

Capacive sensing unk (CT3U)

CR.C operation function | High-speed CRC

perabion enabled

Generatpurpase
CRC

Capabie of operations In FEsponse o access by the OTC or SME o cblain dat for cakculations from the

RAM ansa

llegai-memory access detection funciion

FUAM partty error defection function

FAM guand function

BFFR guard funciion

Capabie of operations In Fesponse o access by the OTC or SM2

True random number generator

Operation enabled
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45. Table 23 - 2 Operating Statuses in HALT Mode (2) (2/2) (Page 1112)

Incorrect:

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

Date: Nov. 24, 2021

Correct:

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

HALT Mode Sefing

When HALT Instruion b Execited Whie CPU ks Operating on SUDeystem Clod

When CPU Is Operaing When CPU Is Operaing

Wwhen CPU Is Oparating

HALT Mode Zafing

=m e

When HALT Insfruciion s Execuled ‘Whike CFU k= Opembing on Subsysiem Clock

'When CRU 1s Dpemating Wren CFU Iz Operating
on Extermal Subsystem Clock on Low-speed on-chip oscllator
TExE) clock (ML)

‘Wihen CPU Is Operating
on XT1 Clock (fxT)

SNCCZE mode SEquencer

Cperates when the RTGLRGC bit ks 0 (operafion s disabied when B | Operation enabied
RTCLFC bit ks not 0L

Logic and event link controler (ELCL

Cperation-enabied funcion biocks can be linked

on XT1 Clock (1) an Eﬂﬂ"ﬂ|€nltﬁ.,5tﬂ"l Clock on Low-speed M|F-$ﬂ|m
: () clock (fu)
Rem
SHOOZE mode sequencer Operates when the RTCLPC bit s D (operation is disabied when e | Opesation enabled
RTCLPG bitls nat 0).
Logic and event link conirolier (ELCL) Operation-anabled funcion Diocks can be lInked
Power-on-reset Tunciion Operation enabied
‘oltage detection function
Extamal Intermupt

Ky Int=mupt function

Fower-on-reset funcion

Woitage detection function

External Imtemupt

By Imberrupt funcion

Operation enabied

Capaditive sansing unkt {CTSU)

Dperates when the RTCLPC bit ks 0 {operation ks dsabied when e | Opesation enabled
RTCLAC bit ks not ).

Capacive sensing unk (CTSU)

Oparates wihan the RTCLPC bit ks 0 [operation ks disabied when B | Operation anabied
RTCLFC bit ks not 0L

CRCoperafionfncfion | High-speed CRC

Operation disabéed

GEnera-pupoes
CRC

Capabie of oparations In response 1o access Dy Me DTC or SMS 10 obiain a3 for calculations from the
FAM anaa

CRC operation Sunction Highrspeed CRT

Operation disabled

Generai-purpose

CRG

Capabile of operadons In nesponse 1o access by the OT'C or EA82 (o obiain dat for caiculations from e
RAs area

Nega-memony acoess detection function

FUAM partty smor detection function

FRAM guard function

SFR guand function

Capabia of oparations In response (D acoess by the OTC or SMS

lisga-memory access detection function

FAM parity srmor defection funclion

RAM guard function

EFR guard funciion

Capabile of operafions In response o access by the OTC or M3
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True random number generator

Operation enabled
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46. Table 23 - 3 Operating Statuses in STOP Mode (2/2) (Page 1117)

Incorrect:

Table 23 - 3 Operating Statuses in STOP Mode (2/2)

Date: Nov. 24, 2021

Correct:

Table 23 - 3 Operating Statuses in STOP Mode (2/2)

=

ETOP Mode S2ming

‘Whan STOF Insfruction ks Executed Wille SPU = Oparating on Main System Clock

Whezni CFU b= Opemting
on High-speed On-chip
Csoliator Ciock i)

When CPU ks Operating
on Middie-speed Onrchip
Crscliator Clock (fs)

When CFU |s Operating
on X1 Chock (fx)

When CPU s Operafing
on External Main System
Clok [Tz}

CRC operation

Highrspeed CRC

function

Genersi-purpose

Operation stopped

STOP Mode Setting When STOP Instruction |s Executed While CPU E Cperating on Maln Sysiam Cock
When CPU |5 Cperaing | When CPU s Operating When CPU |5 Cperaing
on High-spe=d On-chip | on Mode-speed On-chip “ﬁf"&iﬂ?‘.’mﬂ on Extermal Main System
Hem | sdliator ciock if) Cscilator Chock (Tu) o Chock {Tex)
CRCoperation | High-speed CRC | Operation stopped
unctian
Ganerd-pumpose
CRC
Nega-memony acoess detection
unctian
FAM parity emor detection funchion
FUAM guard function
SFR guard function
47. Table 23 - 4 Operating Statuses in SNOOZE Mode (2/2) (Page 1124)
Incorrect:

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

STOP Mode Seiting

Ganeraton of source conditions which lead to transitions to SNOCEE mode during STOP mode

ltem

VWhen CPU is Oparat
on High-spaed Mposmut;-gmm i)

Wihen CPU s
on Middie-speed mm-m Clock )

NEga-MEMOny 3Coess etection TUncton

FUAM partty emor detection function
RAM guand function
SFR guard funcion

Capanie Of opralons In reEponse D 3ceess by the DTC o SMS
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CRC

llega-memory access detection
function

FUAM partty error dasection function

FAM guand function

EFR guard function

True random number generator

Correct:

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

STOP Micde Setting

Generation of source condions which kead o trRrsSons to 2NOCZE mode during STOF mode

em

“fihen CPU s Operating
on Highrspeed On-chip Cscillator Clock (fe)

Wren CFU Is Operating
on Middie-speed On-chip Oscllator Clock (fs)

ll=gai-memory access detection funciion

FUAM partty error defection function

FAM guard functicn

SFF guard function

True random number generator

Capabie of operations In FEsponse B0 access by the OTC or SM3

Page 53 of 129




RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E Date: Nov. 24, 2021

48. Figure 26 - 11 Delays from the Time an LVDO or LVD1 Reset Source
Condition is Satisfied until an LVDO or LVD1 Reset has been
Generated and Deasserted (Page 1155)

Incorrect:

Figure 26 - 11 Delays from the Time an LVDO or LVD1 Reset Source Condition is Satisfied
until an LVDO or LVD1 Reset has been Generated and Deasserted

Correct:

Figure 26 - 11 Delays from the Time an LVDO or LVD1 Reset Source Condition is Satisfied
until an LVDO or LVD1 Reset has been Generated and Deasserted

Supply volage (Vi) = Supply volage Vool = =

Wowto or Wivo

who oF Wivo

=1

L% reset signa I|' L\VD reset signa

<1>: Delay for detection (300 ys (max.)) <1>: Delay for detection (500 ps (max.))

© 2021 Renesas Electronics Corporation. All rights reserved.
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49. Figure 28 - 3 Procedure for Using the True Random Number
Generator to Generate a Random Number Seed (Page 1188)

Incorrect:
Figure 28 - 3 Procedure for Using the True Random Number Generator to Generate a Random

Number Seed

THarl of generation of
3 EAndom number seed
S2t the TRMGEN bit of the TRNGSCRD regiser to 1 to enable the true random

Set the TRNGSCRD register. number generator.
St the TRMGST bit %o 1 % slart generaton of a @ndom number seed.

o TRMGRDY = 17 Walt unil the valug of the TRNGRD'Y bit of the TRNGSCRA register becomes 1.

Read from TRNGSDR Read the first 3-0it unit of the Andom numider seed that will curmently be stord In the
{the first round) TRMEEDR register.
I
Read from TRMGSDR Read the second S-bit unilt of the random numbsr seed Mat will cumenty be stored In
{the sacond nound) the TRNGSDR register.
I
Read from TRMGSOR Read the third S-bit unlt of the random number seed Mat will curenty be stoared In the
{the third roured) TRNGSDR ragister.
I
Read from TRNGSDR Read the Tourth B-bit unit of e random number sesd that will cumently be stored In
{the fourth round) the TRMGSOR regisiar.

Set the TRNGSCRD register.

End of generaton of
3 ENdom numoer seed

St the TRNGEM bit of the TRNGSCRD regisiar to 0 v disable the s random rumbar
generstor.

Date: Nov. 24, 2021

Correct:

Figure 28 - 3 Procedure for Using the True Random Number Generator to Generate a Random

Number Seed

THarl of generation of
3 r@Andom numider 5eed

Set the TRNGSCRD register.

TRMGRDY = 17

Ho

Read from TRMGSDR
Ineﬂrst round)

HEB:ITF:!"IHNG“D?
|II\ESE{::1'!:II'GLI'!:||

thet Nl'dl'ﬂl.l'!:h

Fead from HNG"‘EH
[the fourih round)

Set the TRNGSCRE register.

End of generaton of
3 random number seed

| HEB:ITrmﬁNGuDi |

© 2021 Renesas Electronics Corporation. All rights reserved.
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St the TRMGEN bit of the TRNGSCRD regisiar 1o 1 to enable the tue random
MRImbSr Qensraton.
St the TRMGST bit % 1 %0 start generation of 3 random number seed.

Wall unl the value of the TRNGRDY bit of the TRNGSCRI register becomes 1.
Generating a random number seed takes approximately 3.2 to 320 ps.

Fead the first 5-0i unit of the Andom 1m5&ejmwlmemybes::fec nihe
TRNGSDR ragisier.

Fead the second E-bit unit of the random number sead Mat wil CUTENTY oe shored In
the TRNGSDR ragister.

FEad the i S-0it Uit of the Fangoem NUMbSr sa2d Mat will CUTENTY be stored I e
TRNGSDR ragisier.

Read the fourth B-bit unkit of e random number sead that will cumently be stored In
the TRNGSDR regisiar.

Sat the TRMGEN bit of the TRNGSCRO register to 0 to disable the rue random rumbar
generator.
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50. 28.2.2 Setting of flash read protection (Page 1190)

Incorrect:
Table 28 - 2 Method of Setting Flash Read Protection
Item to Be Set Method of Setting Method of Changing
Block whers flash read LUsing aflash memary programmer | Using a fiash memory programmer or seff-programming. Mote
protection starts or self-prograrmming. that the block where protection starts is not adjustable whie
fuing of the flash read protection seftings is enabled
Block wheres flash read Using a flash memory prograrmmer | Lsing a fiash memony programmer or self-programming. Mote
protection ends or self-prograrmming. that the block where protection ends is not adustable while

fixing of the flash read protection seftings is enabled

Fiing the flash read protection | Using a flash memory prograrmmer | Fixing of the flash read protection seftings can be released by
settings or s=f-programming. using a flash memory programmern Mo |f oy do so, the values
for the start and end blocks are initialized.

Note Release from the fixed setting is only possible when erasure of blocks is not prohibited,
rewriting of boot cluster 0 is not prohibited, and the code and data flash memory areas
are blank.

Caution 1. The settings for flash read protection in the extra area are not readable. To confirm
that the settings for flash read protection are in place, read from the read-access
disabled area and confirm that FFH is returned.

Caution 2. To specify the read-access disabled area for flash read protection, be sure to
specify the numbers of both the block where protection starts and the block where
it ends.

Caution 3. Reading from the read-access disabled area by using an on-chip debugger is also
impossible. This means that program code allocated to the read access-disabled
area cannot be debugged by using the on-chip debugger. Therefore, only make the
settings for flash read protection after having debugged the program code in the
protected areas.

Caution 4. When a part of boot cluster 0 or boot cluster 1 is to be set as a part of the read-
access disabled area, boot swapping may cause data in the read-access disabled
area to be swapped with data in the read access-enabled area. To prevent this,
when setting a part of boot cluster 0 or boot cluster 1 as part of the read-access
disabled area, make the setting for prohibiting the rewriting of boot cluster 0 so as
to prohibit boot swapping itself.

© 2021 Renesas Electronics Corporation. All rights reserved.
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Date: Nov. 24, 2021

Correct:
Table 28 - 2 Method of Setting Flash Read Protection
tem to Be Set Method of Setting Meathod of Changing
Block where flash read Using aflash memary programmer | Lising a fiash memony programmer or self-programming. Mote

protection starts or seff-programming. that the block where protection starts is not adjustable whie
fudng of the flash read protection seftings is enabled

Block where flash read Using aflash memory prograrmmer | Uising a flash memorny programmer or self-programming. Mote

protection ends or self-programming. that the block where protection ends is not adusiable while

fudng of the flash read protection settings is enabled

Fixing the fiash read protection | Using aflash memery programmer | Fixing of the fiash read protection settings can be released by
settings or seif-prograrmming. using a flash memary programmes. Note |f you do so. the values
for the start and end blocks are inifialized.

Note Release from the fixed setting is only possible when erasure of blocks is not prohibited,
rewriting of boot area is not prohibited, and the code and data flash memory areas are
blank.

Caution 1. The settings for flash read protection in the extra area are not readable. To confirm
that the settings for flash read protection are in place, read from the read-access
disabled area and confirm that FFH is returned.

Caution 2. To specify the read-access disabled area for flash read protection, be sure to
specify the numbers of both the block where protection starts and the block where
it ends.

Caution 3. Reading from the read-access disabled area by using an on-chip debugger is also
impossible. This means that program code allocated to the read access-disabled
area cannot be debugged by using the on-chip debugger. Therefore, only make the
settings for flash read protection after having debugged the program code in the
protected areas.

Caution 4. When a part of boot clust 0 or boot cluster 1 is to be set as a part of the read-
access disabled area, boot swapping may cause data in the read-access disabled
area to be swapped with data in the read access-enabled area. To prevent this,
when setting a part of boot cluster 0 or boot cluster 1 as part of the read-access
disabled area, make the setting for prohibiting the rewriting of boot area so as to
prohibit boot swapping itself.
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51. CHAPTER 30 CAPACITIVE SENSING UNIT (CTSU2L), Number of
the CTSU2L output channels (Page 1236)
Incorrect: Correct:
ROM size 96 to 128 Kb 128 Kbyt
ROM 52z B4 to 128 Koytes ° yies yes
= B count 30 32 Em 4D, 44 5 52 £ a0 100
Pin count E ] R 40, 44 a8 5 Tl Ei] 100
- - , . Mumber of the 2 3 5 g F] 10 12 30 =
Mumber of the 2 2 5 g a a 12 2 = CTSUZ outpt | (TS00, | (TSO0Mo | (TSOOW | (TS00to | (TSO0to | (TSO0% | (TSCOto | (TSoOW | (TSOOWm
CTSUZL putput | (T200. | (TS00t0 | (TS00t0 | (TS00te | (T200to | (TS0t | (TS00 (TSO00tc | (TSDOto channels TS0} | TS0 TS04) TS05) TSOT) TS0 TS} | 7515, TS20 | T515 7320
channels TSNy | TeOZ) | TS0 TS05) TS07) TS09) TS} | TS15.TS20 | TS15 7320 ! ! ! ! " mTeam | rese:
wTELY | toTS35) : !
ROM
T T sz |192to 256 Kbytes 192 to 768 Kbytes 25 I?bytes
Fin count = = = # 4 48 = B4 B0 | 100,128 Pin count T 7 * 4D a4 T =2 B4 Bl | 100, 128
Nurmiber of the 8 7 1 13 T 18 20 72 a0 a2 - -
ﬁ ) . Humbar of tha & 7 1 13 14 18 2 P 3 3z
CTSUZL cutput | (TS00. | (TS00to | (TSDOto | (TS00to | (TS00to | (TS00to | (TS00to | (TSD0to | (T200to | (TS00to CTSUZL cutpit | (TSOO. | (TSODto | (T2004t | (TS00fo | (TS00t | (TSO0to | (TSO0to | (TSC0te | (TSCOte | (TS00to
channels TS0 Tsoz, | Tso4, | Tsos, | tsos | vsov | Tmoe, | msm, | Tsis | TS - ey - . - - - - . -
z h - = ,_, channeis Tsoq, | Tsoz, | TSO4, | Tsos, | Tsos | Tsor, | Tsee, | Tsm, | Teis | Tmis
T, | TEE | TSt | TSdto | TS20to | T320to | TS201o | TS20M0 | T520% | TS20to Ts20, | Tsen, | Ts20w | TS20to | TS20to | Ts2aw | TEW | TE2o® | TE20MW | TSE0to
= T=3 TSEB- T3 TEIT) | TEIT) | TSI | TEZ) | TSR | TE3S) TE21. | Tsed, | TS23, | TS24, | Tsam | Tsem | Tsoey | Tmoey | Team | Tmag
E?; ﬁ' E‘,;_?,; .-I_rssé?ﬁ TS26, | TS26 | Ts26, | TsS, ' ' ) '
! ) . ' Tsz7) | Tsew) | TsEm | Tsam)
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52. Table 30 - 1 CTSU Functions, Transmission power switching of

mutual capacitance method (Page 1238)

Incorrect:
Table 30 - 1 CTSU Functions
lem Configuration
CTSUZL operating voltape condition Voo=1Bto 55V
Operating clock fioaw, foow'2, foud, or fouwd
Pins Electrostatic capacitance TSm (m = 0010 15, 20 to 35) up to 32 channels
rreasurement
Connection pin to capacitor for | TSCAP (10 nF)
measurement secondary power | We recommend connecting a 10-nF capacitor.
Measuremment Self-capactance measurement | Electrostabic capacitance is measured from the charged curment that fiows toward
made made the glectrode used in the sel-capacitance method.
Mutual capacitance Electrostatic capacitance is measured from the charged cumrent that fiows toward
measurement mode the capaciance generated batwesn the transmit and receive dectrodes vsad in
e mutual capacitance method
DT current measurement mode | Current from a measurement pin is measured.
Calibration mode Characteristic comection of the curment control escllator for measurement

Moise prevention

Synchronous noise prevention, high-pass noise prevention
Majority decision by multi-frequency measurement

Adjustment for each pin

Offset cument adjusiment function
Sensor drive pulse frequency specification
Measurement time specification

Measurement start conditions

Software migger
External trigger (ELCL)

Low-power function

SMOCEZE function supported

Requests

Ciata transfer request

Channsl measurement setiing write request
Measurement result read request

nitesTupt request

Measurement end intemupt request

Transmission power swetching of mutual
capacitance method

The: power fior fransmission in the mutual capacitance method can be switched
among Voo (WCL), Ve (170 port), and Voo (dedicated).

© 2021 Renesas Electronics Corporation. All rights reserved.
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Date: Nov. 24, 2021

Correct:

Table 30 - 1 CTSU Functions

Item

Configuration

CTSU operating voltage condition

Voo =1.81055V

Operating clock

foLk, fouks2, fouk/4, or fouk/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.

Moise prevention

Synchronous noise prevention, high-pass noise prevention
Maijority 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 function supported

Interrupt
requests

DTC activation source/
DTC interrupt source

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

Interrupt source

Measurement end interrupt

Transmission power switching of mutual
capacitance method

The power for transmission in the mutual capacitance method is switchable.
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53. Table 30 - 2 External Pins Used in CTSU (Page 1239)

Incorrect:
Table 30 - 2 External Pins Used in CTSU

Pin name niplUtioutput

Function

TSm (m=00to 15, 2010 35) | Output

Blectrostatic capacitance measurernent pin, transmit pin in the mutual
capacitance method, active shield controd pin, or curment measurement pin

TSCAP -

Connection pin to capacitor for measurement secondary power

© 2021 Renesas Electronics Corporation. All rights reserved.
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Date: Nov. 24, 2021

Correct:
Table 30 - 2 External Pins Used in CTSU
Pin name Inputioutpat Function
TSmm=0010 15, 2010 35) | Inputioutput Electrostatic capacitance measurement pin, transmit pin In the mutual
capacitance method, aciive shigdd conbrol pin, of curment measwrement pin
TSCAP Inputioutput Connection pin %0 capacitor for measurement secondary power
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54. Figure 30 - 7 Format of CTSU Control Registers AL and AH
(CTSUCRAL, CTSUCRAH) (Page 1245, Page 1246, Page 1247)

Incorrect: Correct:
Figure 30 - 7 Format of CTSU Control Registers AL and AH (CTSUCRAL, CTSUCRAH) Figure 30 - 7 Format of CTSU Control Registers AL and AH (CTSUCRAL, CTSUCRAH)
MD1 Measurement Mode Select 1 MD1 Keaswremeni Mode Select 1
0 Self-capacitance method (single measurement) a Zelt-capacitance method (single measwrement)
When CHTRCx is st fo 1 (transmission), the transmit pin outputs the first (same phase) pulse When CHTRCK Is 521 10 1 (transmilssion), e same phase pulse |5 putput from the T:Sm pin for
When multiple bits are sef to 1, scan is performed. measurement.
When CHTRCx is set to all 0. measurement is performed without transmission. When multipis CHTRCx bits are s211o 1, measwemant |s scanned.
Mutual capacitance methed (double-measurement requiring CHTRCx satting) 1 Mutual capacitance methad [doubie-measurement)
When CHTRCx is set to all 0. soan fils without measurerment. Set the CHTRCK bitto 1 firansmission) to handie MEasWrEmMant.
The: MD1 bit sebects single measurement (assuming sef-capacitance methad) or double-measursment The same phase pulse I outoul from the TSm gin in the first measwrement.
{assuming rmutual capacitance method). The reverse phase pulse |s output from the TSm pin In e second measursment.
Set the MDA bit tp select sef-capacitance memod. Set the MDA bl to selact mutual-capaciiance method

THWSEL Transmission Power Supply Select
o Ve (1O port) THWSEL | TXWSELZ Transmission Powes Supply Select
Voo (UCL) 2 T | Notresmmencen
THVEELD Trancmission Power Supgly Seled 2 a i This seiting |5 recommiended when Tansmission power of mutual capaciance
D |Folows the TXVSEL setiing. R
oc [dedicaed) 1 o Use tNis Setting when the actve shisid fnction IS In Use.
1 1 Tris Eeﬂlng |5 recommiended when Tansmission [T of martual E‘-BPJMEE
method transmission ks usad Mo
Note The same transmission power supply is selected when the setting of TXVSEL2 is 1.
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0 Disables the SNOOZE function. 0 Disables the SNOOZE function.
- 1 Enables the SNOOZE function.
i Enables the SNOOZE functicn.
The SNZ bit enables or disables the SNOOZE function when an external trigger is selected (CAP = 1).

The SMZ bit enables or disables the SMOCZE funciion when an external tigger is selected (CAP = 1),
Setting this bit to 1 drives the CTSL! hardware macro inte the suspended state to enable low-power
operation in the standby state.

Setting this bit to 1 drives the CTSU hardware macro into the suspended state to enable low-power

operation in the standby state.

<CTSU hardware state control>
<CTSL handware macn state coninol>

PON SNZ CAP | STRT Trigger State of the CTSU
PO EMZ CAR STRT Exiemal rigger | Hardware macro (VD) state 0 0 0 0 — Stopped
i] a D 0 — Stopped 1 0 ] 0 — State until measurement starts (VDC = ON)
1 a —_ —_ _ Ooerating 1 0 0 1 — Measurement in the normal mode (VDC = ON)
1 1 1 0 _ Prepared for measurement start by an external trigger
i i 1 0 —_ Suspended (VDC = OFF)
1 1 1 1 Hane (walting) | Suspended 1 1 1 1 Mot present | Suspended (waiting for a rigger) (VDC = OFF)
" ] . - Provided (acive )| DDeraing 1 1 1 1 Present Measurement in the SNOOZE mode (VDC = ONJ™™®
; ] z z : - p—— oes 1 1 o 0 _ Software suspended (VDC = OFF)
— . EE -
Other than abi Setti rchibited
Diher than above Setting profhbked [an oo =g o
Note When a trigger is generated in the STOP mode, measurement is handled in the SNOOZE
The SMZ bit enables SNOOZE operation. In the external trigger waiting state enabled by setfing the ST mode.
bit to 1, the CPU can enter STOP mode. ¥YWhen a falling edge of the external trigger is detected during STOP
n":dE, the CTSU sends 3 dock rE'qJ'EEJ: to the cock m,‘a block and enters the SHOOZE state to start The SNZ bit enables SNOQZE DpErE!TiCIﬂ. In the external Irigger Wﬂiuﬂg state enabled tl)f set[ing the STRT

measurement. After the measurement end imterupt, clear this bit to 0 by software. bit to 1, the CPU can enter STOP mode. When a falling edge of the external trigger is detected during STOP

The software suspended state in this table is used when the software of a system without SNOCZE function
suspends the CTSU hardware macro to enable low-pover opeation. In this case, set the SMZ bit to 0 after
the CPLI returres to the previows state by an extemal intermupt, and then sef the STRT bit to 1 bo start
mEasurement upon a softwane: trigger

made, the CTSU sends a clock request to the clock generating block and enters the SNOOZE state to start
measurement. After the measurement end interrupt, clear this bit to O by software.
The software suspended state in this table is used when the software of a system without SNOOZE function

suspends the CTSU hardware macro to enable low-power operation. In this case, set the SNZ bit to O after

the CPU returns to the previous state by an external interrupt, and then set the STRT bit to 1 to start

measurement upon a software trigger.
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55. Figure 30 - 15 Format of CTSU Calibration Registers L and H
(CTSUDBGRO0, CTSUDBGR1) (Page 1264, Page 1266)

Incorrect:
Figure 30 - 15 Format of CTSU Calibration Registers L and H (CTSUDBGRO, CTSUDBGR1)
Address:  FDSZBH, FOS2AH

After reset:  00D0H, D000H
RW: RW

Syrmiool 15 14 13 12 11 10 g B
GTS..II:EGH1| TXREV |CECH:J'|LIE| CCOCLE | DACCLE |SLH3AHRY| SUMSEL |DACCARHV| DACMSEL|

7 B 5 4 3 2 1 D
L e [ o [ o [ o [ o [ o [ 8 [ 0o |
Symbol 15 14 3 2 10 8 B
CTsuDeERl | 0 | 1 | 0 | ] | DooRF | 1 | 19C  [CNTRDSEL|
7 i 5 4 3 2 1 0
[ TsoC [SUCKEN] CLKSELOMO] | DRV [ TSOD | TESTIA0] |
TEST[1:0] Test Made
0 Mormal operation rmode
1 Setting prohibited
0 Setting prohibited. Burm-in mode 1 (STRESS)
1 Setting prohibited

The TEST]1:0] bits control operating mode of the CTSL hardware macro.

= Bum-in mode 1 (STRESS)
This miode is wsed to increase the reference voltage to stress the Voo system

© 2021 Renesas Electronics Corporation. All rights reserved.
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Correct:
Figure 30 - 15 Format of CTSU Calibration Registers L and H (CTSUDBGRO0, CTSUDBGR1)

Address: FOE2EH, FOS2AH
Aferreset  0D0O0H, D0OD0H
R W

Syming 15 i I 13 12 11 10 g g
CTSUDEER1| THREV | CCOCALS | CCOCLK | DACCLK | SUCARRY | SUMSEL |DACCARRY| DACMSEL |

7 & g 4 3 2 1 0
| @ [ @ ] o [ & [ & [ @ ]

Symibol 15 14 13 12 1 10 9 B
cTsuDeGR| 1] | ] | 0 | 1] | SooeF ] 0 | wc  |cNTRDSEL|

7 3 £ 4 3 2 1 0
[ TS0C | SUCLFEN | CLEGELD1 ] [ DRV | TsC0 | o | o |
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56. CHAPTER 30 CAPACITIVE SENSING UNIT (CTSU2L), Cautions
when using capacitive sensing unit (Page 1271)

Correct:

30.3 Usage Notes of the Capacitive Sensing Unit

1. Evaluation of detection by the capacitive sensing unit (CTSU)
In the final stage of development, the user must judge whether or not detection by the
touch sensor is reliable in the systems for customers. To do so, the user must run the
systems in nearly completed products and use the QE for Capacitive Touch tool
(development assistance tool for capacitive touch sensors) to thoroughly evaluate
operation by monitoring the measurement of electrostatic capacitance.
If obtaining the desired results of detection is not possible, adjust the CapTouch
parameters (mainly the touch threshold) through QE for Capacitive Touch and re-evaluate
the system. Note that, if the CTSU is to be used with the mutual-capacitance method, the
measured values for electrostatic capacitance (counted values) might fluctuate according
to the state of the port output of the microcomputer due to fluctuations of the output voltage
on the transmission pin. If such a phenomenon is observed, use QE for Capacitive Touch
to set the touch threshold in consideration of the fluctuations in the counted values. Such
fluctuations will not be seen with the self-capacitance method.

© 2021 Renesas Electronics Corporation. All rights reserved.
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57. 31.1 Overview (Page 1272)

Incorrect:

31.1 Overview

The RL78/G23 incorporates a circuit for constant voltage operation. To stabilize the output
voltage from the regulator, connect the REGC pin to Vss via a capacitor (0.47 to 1 yF). Use
a capacitor with good characteristics, since it is for stabilizing the internal voltage.

© 2021 Renesas Electronics Corporation. All rights reserved.
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Date: Nov. 24, 2021

Correct:

31.1 Overview

The RL78/G23 incorporates a circuit for constant voltage operation. To stabilize the output
voltage from the regulator, connect the REGC pin to Vss via a capacitor (0.47 to 1 yF). Use
a capacitor with good characteristics, since it is for stabilizing the internal voltage.

The REGC pin can be used as a reference voltage for an external circuit. An external circuit
for connection to the REGC pin for this purpose must have an input impedance of at least 1.5
MQ. The voltage on the REGC pin is in the range from 1.38 to 1.60 V, and the typical value is
1.5V.
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58. Figure 32 - 5 Format of User Option Byte (000C2H or 040C2H)
(Page 1279)

Incorrect:
Figure 32 - 5 Format of User Option Byte (000C2H or 040C2H)

Address: 000CZH or (40C2HNtE
Symical T 8 5 4 3 2 1 o
| CMODET | CMODED | 1 | 0 | FROSEL3 | FROSEL2 | FROSEL1 | FROSELD |
\alue of the Oiplion Byte )
(D00C2H) Flash Operation Mode Dpemg;_::q“e”w Operating otage Range
CMODE1 | CMODED
] 1 LP {low-power main) 1 MHz to 2 MHz 16Vi5E5V
rmade
1 0 LS (low-speed main) 1 MHz to 2 MHz 16Vie55V
mode 1 MHz to 4 MHz
(Rewsiting of flash
memory is not possibie. )
1 MHE to 24 MHz 18Vto 55V
1 1 H3 (high-speed main) 1 MHz to 2 MHz 16Vto 55V
mode 1 MHz 1o 4 MHz
(Rewriting of flash
memory is not possibie. |
1 MHz to 32 MH=z 18Vt EEV
Other than abowve Setting prohibited

© 2021 Renesas Electronics Corporation. All rights reserved.
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Correct:
Figure 32 - 5 Format of User Option Byte (000C2H or 040C2H)

DOOC2H or 40CIHMNoe

Symibol 7 g

3 2

1 o

CMODE1 | CMODED |

| FROSELS | FRGSEL? | FRESELT | FROGSELD |

VaiuE of e Optian Byte
(0aCH) FI3sh Operation Mode Dp&m;ir:?mm Dperating Wofiage Range
CMODE! | cMooen
D L (low-power maln) 1 MHz 0 2 MHz 16VIDESV
mioda [Rewriting of fiash
memory & nod FﬂﬁEIUEl
0 |LS jow-spesaman) 1 MHZ 10 2 MFz 16VIDESY
moge 1 MHz 1o 4 MHz
[Rewriting of flash
miemory s not possible.)
1 MHz 1D 24 MHz 18VID5SY
R (nigh-spesd main) 1 MHZ 10 2 MHz 16VID55Y
mads 1 MHZ 10 & Mrz
(Rewriting of lash
MEMOTY 5 N0t possinie.)
1 MHz 1o 32 MHz 18ViD55V
Ctherthan above | Setting prohibit=d
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59. Figure 33 - 8 Flow of Self-Programming (Rewriting Flash Memory)

(Page 1297)

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

( Code flash mermony control start :\

¥

| | nitialize fiash envircnment | |

!

| | Flash shiekd window setting | |

!

| | Erasure | |
!

il e ||| «Probibt acoess to the fash memory
' » Prohibi transitions to STOP mode.

| | \erfication | | » Prohibit stopping of the clock.

!

l Getflash information. |
!

| | St flash information. | |
!

| | Close flash environment. | |

!

Enc )

o

Date: Nov. 24, 2021

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

|'ﬁ h

Start of self-programming __).

- Check startup of the high-speed on-chip oscillator
Set self-programming environment. - When rewriting the code flash area or manipulating the
extra area, write the execution cod e to the RAM, and
| then execute self-programming in the RAM.

-~

Set flash memory control mode. | -[
|

Execute blank checking. - When rewriting the code flash area or manipulating
Execute block erasure. the extra area, prohibit access to the flash memory

Execute writing. from the DTC.
Manipulate extra area. - Prohibit transitions to STOP mode.

- 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. I

I"-\. End of self-programming

~
-
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60. 33.6.2.1 Flash address pointer registers H and L (FLAPH, FLAPL)
(Page 1300)

Incorrect:
Figure 33 - 9 Format of Flash Address Pointer Registers H and L (FLAPH, FLAPL)

Agaress: FO2C4H

After resst  00H

R RW
Symiaol T B 5 4 3 2 1 ]
FLAPH 0 0 0 0 FLAR1E FLAP13 FLAPIT FLAP16

Agaress: FO2C2H
Afterreset  0000H

RAW: RW
Symbol 15 1 12 12 1 10 ] B
FLAPL[ FLAPIS | FLAFI& | FLAFI3 | FLAFIZ | FLAPTI | FLAPIO | FLAFS | FLAFE |
7 8 5 4 3 2 1 0
[ FLAPT | FLAPE | FLAPS | FLAPE | FLAP3 | FLAPZ | FLAP1 | FLAFD |

Caution 1. Values read during the execution of a command for the extra area sequencer are
undefined.

Caution 2. The settings of the FLAP1 and FLAPO bits are meaningless during programming
of the code flash memory.

Caution 3. New values cannot be written to these registers while the flash memory sequencer
is operating.

© 2021 Renesas Electronics Corporation. All rights reserved.
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Correct:
Figure 33 - 9 Format of Flash Address Pointer Registers H and L (FLAPH, FLAPL)

Adaress FI2C4H

After reset  00H

R: RW
Symbaol 7 B 5 4 3 2 i 0
FLAPH 0 0 1] 0 FLAP1G FLAP13 FLAPIT FLAP16

Agoress FI2C2H
Afterreset 0000

RW: RW
Symbol 15 4 12 12 11 10 8 H
FLAPL[ FLAPIS | FLAPI® | FLAFI3 | FLAPIZ | FLAPTI | FLAPWO | FLAFS | FLAPE |
7 8 5 4 3 2 - 0

|FLAF?|FL|’.P€-|FLAF5|FLAP¢|FL|’.P3|FLM|FLAP1|FLAPCI|

Caution 1. The FLAPH and FLAPL registers can be rewritten under either of the following
conditions.
- The FLSPM bit in the FLPMC register is 1 (Code flash memory area:
programming mode).
- The EEMD bit in the FLPMC register is 1 (Data flash memory area:
programming mode).

Caution 2. Rewrite or read these registers when the extra area sequencer and the
code/data flash memory area sequencer are stopped (the SQEND and ESQEND
bits in FSASTH are 0).

Page 67 of 129



RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E

61. 33.6.2.2 Flash end address pointer reqisters H and L (FLSEDH,
FLSEDL) (Page 1301)

Incorrect:
Figure 33 - 10 Format of Flash End Address Pointer Registers H and L (FLSEDH, FLSEDL)

Aggress: FO2CaH

After reset O0H

R W
Symibaol T il 5 4 3 2 1 ]
FLSEDH 0 0 0 0 EWA1R EWA13 EWA1T EWA1G

Agaress: FO2CAH
After reset  0000H

RAW: RW
Symbol 15 1 12 12 1 10 ] B
FLSEDL[ EWAIS | EWAI4 | EWAI3 | EWAIZ | EWATl | EWAW | EWAR | EWAE |
7 8 5 4 3 2 1 0
[ EWAT | EWAG | EWAS | EWA® | EWAT | EWAZ | EWAT | EWAD |

Caution 1. Values read during the execution of a command for the extra area sequencer are
undefined.

Caution 2. The settings of the EWA1 and EWAO bits are meaningless during programming of
the code flash memory.

Caution 3. New values cannot be written to these registers while the flash memory sequencer

is operating.

© 2021 Renesas Electronics Corporation. All rights reserved.
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Correct:
Figure 33 - 10 Format of Flash End Address Pointer Registers H and L (FLSEDH, FLSEDL)

Agaress: FO2CaH

After reset  00H

Rl W
Symbaol 7 i 5 4 3 2 i 0
FLSEDH 0 0 1] 0 EWA1B EWA13 EWAIT EWA1G

Agaress: FO2CEH
After reset 00004

RW: RW
Symbol 15 4 12 12 11 10 8 H
FLSEDL[ EWAIS | EWAI4 | EWAI3 | EWAIZ | EWAIl | EWAIN | EWAs | EWAE |
7 8 5 4 3 2 1 0
[ EWAT | EWAS | EWAS | EWA® | EWAZ | EWAZ | EWAI | EWAD |

Caution 1. The FLSEDH and FLSEDL registers can be rewritten under either of the
following conditions.
- The FLSPM bit in the FLPMC register is 1 (Code flash memory area:
programming mode).
- The EEMD bit in the FLPMC register is 1 (Data flash memory area:
programming mode).

Caution 2. Rewrite or read these registers when the extra area sequencer and the
code/data flash memory area sequencer are stopped (the SQEND and ESQEND
bits in FSASTH are 0).

Caution 3. The settings of the EWA1 and EWAQO bits are meaningless during programming
of the code flash memory.
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62. 33.6.2.3 Flash write buffer reqisters H and L (FLWH, FLWL) (Page
1303)

Incorrect:

33.6.2.3 Flash write buffer registers H and L (FLWH, FLWL)

The FLWH and FLWL registers hold data to be written during programming of the flash
memory.

The FLWH and FLWL registers can be set by a 16-bit memory manipulation instruction.

The value of each of the FLWH and FLWL registers is 0000H under any of the following
conditions.

* Following a reset

» The value of the FLRST bit of the FLRST register is 1.

» The flash memory sequencer has finished operating.

Writing to these registers is not possible while the value of the FLRST bit is 1.

Set data to be written to the data flash memory in the 8 lower-order bits of the FLWL register.

Figure 33 - 11 Format of Flash Write Buffer Registers H and L (FLWH, FLWL)

Agaress: FI2CEH
After reset  00DOH

R RW
Symibol 15 4 13 12 " 10 2 B
FLWH | FLW31 | FL¥30 | FLWZ2 | FLWZ2E | FLW2T | FLW2E | FLW25 | FLW24 |
7 i 5 4 3 2 1 ]

| FLWZ2 | FLW22 | FLWZ1 | FLW20 | FLW10 | FLW13 | FLWI7 | FLW1G |

Agoress: FIRCCH
After reset  0000H

RIW: RW
Symbel 15 4 13 12 11 10 8 8
FUM.[ FOWIE | FLWI4 | FLWI3 | FOWIZ | FOWH | FOWID | FOWG | FOAB |
7 8 5 4 3 2 1 0
[ FOW7 | FOW6 | FOANG | FOWE | FUWG | FONZ | FOWT | FOAO |
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Correct:

33.6.2.3 Flash write buffer registers H and L (FLWH, FLWL)

The FLWH and FLWL registers hold data to be written during programming of the flash
memory.

The FLWH and FLWL registers can be set by a 16-bit memory manipulation instruction.

The value of each of the FLWH and FLWL registers is 0000H under any of the following
conditions.

* Following a reset

* The value of the FLRST bit of the FLRST register is 1.

* The flash memory sequencer has finished operating.

Set data to be written to the data flash memory in the 8 lower-order bits of the FLWL register.

Figure 33 - 11 Format of Flash Write Buffer Registers H and L (FLWH, FLWL)

Agaress FI2CEH
After reset  00D0H

R RW
Symibaol 15 it 13 12 ih| 10 bl B
FL'.I'I.I'I-I| FLW31 | FLW30 | FLW23 | FLW28 | FLW2T | FLW28 | FLW25 | FL¥W24 |
7 G 5 4 3 2 1 0
| w22 | FLW22 | FLW21 | FLW2D | FLW18 | FLW18 | FLW1T | FLW1E |
Agaress FIRCCH
After reset  0000H
RAW: RW
Symbaol 15 i 13 12 1A 10 bl B
FL'|'|'L| WS | FLWW14 | FLW13 | FLW12 | FLWi1 | FLW10 | FLWg | FLWE |
7 G 5 4 3 2 1 0
| FLW7 | FLWE | ALWS | FL¥4 | FLW2 | FLW2 | FLW1 | FLWD |
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Caution 1. Reading from these registers is not possible while a sequencer command is being
executed.

Caution 2. When writing to the data flash memory, set Os in the FLWH register and the bits
of the FLWL register other than the 8 lower-order bits.

Caution 3. New values cannot be written to these registers while the flash memory sequencer

is operating.

© 2021 Renesas Electronics Corporation. All rights reserved.
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Caution 1. The FLWH and FLWL registers can be rewritten under either of the following
conditions.
- The FLSPM bit in the FLPMC register is 1 (Code flash memory area:
programming mode).
- The EEMD bit in the FLPMC register is 1 (Data flash memory area:
programming mode).

Caution 2. Rewrite or read these registers when the extra area sequencer and the
code/data flash memory area sequencer are stopped (the SQEND and ESQEND
bits in FSASTH are 0).

Caution 3. When writing to the data flash memory, set write data in the 8 lower-order bits of
the FLWL register. Set other bits to 0.
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63. 33.6.2.6 Flash programming mode control register (FLPMC) (Page

1306)

Incorrect:
Figure 33 - 14 Format of Flash Programming Mode Control Register (FLPMC)

Agoress: FOI2COH
After reset 0BH

R RW
Symibol T il 5 4 3 2
FLPMC [1] D 0 EEEMD FWEDIS 0 FLZPM
EEEMD Selection of the programming mode for the data flash memony
1] Rewrte-disabled mode
Prograrmming mide
Software conirol ower enabling or disabling erasure and programming
FWEDIS
of the code flash memonylicte
1] Enables erasure and programming.
Disables erasure and prograrmming.
FLSPM Selection of the programming mode for the code fiash memony
1] Rewrte-disabled mode
Prograrmming mode

Note Be sure to keep the value of this bit at 0 until erasure or programming of the code flash

memory is completed.
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Correct:
Figure 33 - 14 Format of Flash Programming Mode Control Register (FLPMC)

Address: FO2COH
Afterresel:  D8H

FuWy: R
Symino 7 5 5 4 3 ., 1 o
FLEMC | i i 0 | eesmo | FPwEDis | 0 [ Fsem | 0
EEEMD Selection of the programming made for the &ata Nash memary
a Non-programmable mode
1 Programming moge
Saoftware contnol over enabling or disaoling erasure and programming
FWEDIS
of the code flash memonyHobe
a Enabies erasure and programming.
1 Dlsables erasure and programming.
FLSPM Selection of the programming made for the code iash memary
a Non-programmable mode
1 Programming moge

Note Be sure to keep the value of this bit at 0 until erasure or programming of the code flash
memory is completed.
Caution When the extra area sequencer and the code/data flash memory area sequencer
are stopped (the SQEND and ESQEND bits in FSASTH are 0), rewriting to the
FLPMC register is enabled.
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64. 33.6.2.8 Flash memory sequencer initial setting reqgister (FSSET)

(Page 1308)

Incorrect:
Figure 33 - 16 Format of Flash Memory Sequencer Initial Setting Register (FSSET)

Accress: FO0B5H
After reset O0H

R RW
Symizol 7 fi 5 4 3 2 1 0
FS5ET| TMSPMD | TMBTSEL 0 FSET4 FSET3 FSET2 FSET1 FSETD
TMSPMD Specification fior boot swappinghote
1] Follows the information in the exira area

Follows the sefting of the TMBTSEL bit.

TMBETSEL Setting for temporary boot swappinghiote
1] Specifies boot chuster 0 as the boot area (boot swapping does not proceed).
Specifies boot duster 1 as the boot area (boot swapping proceeds).

FSETH:O) Setting of the operating frequency of the flash memory sequencer

— St the operating frequency of the flash memorny sequencer
For the comespondence between the operating frequency of the flash memory sequencer and
the seffing of the FSET[4:0] bits, se= Table 33 - 12

Note Setting the TMSPMD and TMBTSEL bits is not possible while boot protection is set
(BTPR = 0).

Caution Set the value corresponding to that obtained by rounding the CPU operating
frequency up to the nearest whole number in the FSET[4:0] bits. For example, when
the CPU operating frequency is 4.5 MHz, set the bits for 5 MHz.

Note that frequencies that are not whole numbers, such as 1.5 MHz, are not available
as CPU operating frequencies below 4 MHz.

© 2021 Renesas Electronics Corporation. All rights reserved.
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Correct:
Figure 33 - 16 Format of Flash Memory Sequencer Initial Setting Register (FSSET)

Agdrass: FODEEH
Afterraget.  DIH

RAW: RN
Fymines 7 6 5 4 3 2 1 o
FSSET| TMSPMD | TMBETSEL [1] | FsET4 | F3ET3 | FsETZ | F3ETM FSETD
TMEPMD Salecton of boot area satting Mol

a Specifies the boot area according to the setting of EX bit 8
(BTFLG) in the security flag and boot swap function setting area of the extra area.

BTFLG = O: Boot cluster 1 as the boot area
BTFLG = 1: Boot clusier D as the boot area [default)

1 Specifies the boot area according to the setting of the TMBTSEL bit.

TMETZEL |Specification of the boot area when TMPSMD = 1

] Specifes boot custer 0 35 the boot area.
1 Specifes boot custer 1 35 the boot area.
ESE% to Setting af the cperating frequency of the lash memary ssquencer

Sets the operating frequency of the flash memory sequencer.
For the comespandence betwaen the operating frequency of the flash memory sequencer and

e sedting of the FSETS fo FEETO bk, 522 Table 33 - 11.

Note Setting the TMSPMD and TMBTSEL bits is not possible while the BTPR bit in FLSEC
is O (rewriting of the boot area disabled).
Caution 1. The FSSET register can be rewritten under either of the following conditions.
- The FLSPM bit in the FLPMC register is 1 (Code flash memory area: programming
mode)
- The EEMD bit in the FLPMC register is 1 (Data flash memory area: programming
mode)
Caution 2. The set values of the boot area are immediately reflected. To change the boot
area after a reset is released, read the MBTSL bit in FSASTL while TMPSMD = 0
and set the same value to the TMBTSL bit. After that, set the TMPSMD bit to 1,
and then specify the boot cluster to be set as the boot area after release from the
reset state in the BTFLG bit using the extra area sequencer. The boot cluster set
by the BTFLG bit is activated as a boot area at the next reset release.
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Table 33 - 12 Correspondence between the Operating Frequency of the Flash Memory Table 33 - 12 Correspondence between the Operating Frequency of the Flash Memory
Sequencer and the Setting of the FSET[4:0] Bits Sequencer and the Setting of the FSET4 to FSETO Bits
'%:ﬂg Se“ng. o the I?I'E:;.Imel'r'::l; Eem,‘g. o the m Efui'vg oFthe Eriqﬂfetr"::a; Setting of the . F':’r:?f:q"; Setting of the . E’EETLZLF';ET Setting of the .
(MHz) FSET}4:0) Bits (MEHE) FSET[4:0] Bits MHz) FSET[40] Bits (MHz) FSET4 to FSETO Bits MHzZ) FSET4 to FSETO Bits MHz) FSET4 to FSETO Bits
a2 i1 3 11110b a0 11010 2 11111b 3| 111100 N 1101k
20 11100k 28 11011k 27 11010b ] 11100k 28 11011 27 110100
6 11001E 25 110006 24 10111k 25 11001b 25 110000 24 10111b
23 101100 ] 10101b M 10100k 23 101100 22 10101 3| 101000
20 100110 19 100106 13 10001k 20 100110 13 100108 13 10001
17 100000 16 01111 15 11100 17 100000 16 Db 15 oitige
14 oMb 13 011000 12 01d1b 14 C11L 13 0110 12 LEETS
11 o106 10 MO0ib a 01000k 1 000D 10 Diodib 9 CADO0D
] 00111k 7 00110k [ 001k & oo 7 ooiim 6 001010
5 001006 4 0001 ) 00010k 5 001008 4 00011 3 aDr 0o
z 00001k 1 000006 — — z Q0301 1 sl — —
Caution Set the value corresponding to that obtained by rounding the CPU operating
frequency up to the nearest whole number in the FSETI[4:0] bits.(For example,
when the CPU operating frequency is 4.5 MHz, set the bits for 5 MHz.)Note that
frequencies that are not whole numbers, such as 1.5 MHz, are not available as
CPU operating frequencies below 4 MHz.
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65. 33.6.2.9 Flash memory sequencer control register (FSSQ) (Page
1310, Page 1311)

Incorrect:

33.6.2.9 Flash memory sequencer control register (FSSQ)

The FSSQ register specifies the commands to be used when the code/data flash memory
area sequencer is activated.

The FSSQ register can be set by a 1-bit or 8-bit memory manipulation instruction.

The value of the FSSQ register is 00H under either of the following conditions.

* Following a reset

» The value of the FLRST bit of the FLRST register is 1.

Figure 33 - 17 Format of Flash Memory Sequencer Control Register (FSSQ)

Agcress FO2C5H
After reset 00H

R RW
Symool 7 i 5 4 3 2 1 ]
F35Q( SQsT FS5TP | [i | [4] | MDCH | S50OMD2 SOMD1 SCMD0
SQST Operation conirol of the code'data flash memony area sequencer

1] The code'data flash memorny area sequencer is stopped

The codefdata flash memony area sequencer is staried.

FS5TP Forcible termination control of the code/data flash memory area sequencer

1] The codefdata flash memony area sequencer is not forcbly terminated.

The codeldata flash memony area sequencer is forcibly terminated.

© 2021 Renesas Electronics Corporation. All rights reserved.
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Correct:

33.6.2.9 Flash memory sequencer control register (FSSQ)

The FSSQ register specifies operation control and commands for use with the code/data flash
memory area sequencer.

When the SQST bit in this register is set to 1, the code/data flash memory area sequencer
executes the command set in the MDCH, SQMD2, SQMD1, and SQMDO bits.

The FSSQ register can be set by a 1-bit or 8-bit memory manipulation instruction.

The value of the FSSQ register is 00H under either of the following conditions.

* Following a reset

* The value of the FLRST bit of the FLRST register is 1.

Figure 33 - 17 Format of Flash Memory Sequencer Control Register (FSSQ) (1/2)

Address: FI2CEH
After reset 00H

RWV: RW
Syrnibol <T> i 5 4 3 2 1 0
FSsQ| 5QST FssTP | o0 | o0 | mMDcH | saMD2z | SoMD1 | SomDo

SQ5T Operation control of the code/data fiash memory area sequencer

0 The code/data fiash memory area sequencer is siopped Note 1

The code/data fiash memony area sequencer is started.

FS5TP Forcible termination control of the codeldata flash memaorny area sequencer

1] The codefdata fiash memony area sequencer is not forcbly terminated

The code/data fiash memony area sequencer is forcibly terminated.
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MDCH
SOMD[2:0] i Control of the code/data fiash memony area sequencer
s2tng
0MH CF:-0 | Write

DF-0 | 'Writes data spedified in the FLWH and FLWL registers to the address specified

in the FLAPH and FLAPL registers.

= Wiriting 1 word (4 bytes) of data o the code fash memony: Set the data in the
FLWH and FLWL registers.

= Wiriting 1 byte of data to the data flash memony: Set the data in the FLWT:0]
bits of the FLWL register.

03H CF-0  |Blank check

DF:1 Executes blank checking of the range from the address specSed in the FLAPH

and FLAPL registers to the address specified in the FLSEDH and FLSEDL

regstens.

The setting of the MDCH bit of the F550 register depends on the tanget flash

memory area for blank checking. Blank checking of the code flash memony or

data flash memony respectively requires setting the MDCH bit to 0 or 1 before

rurming the check.

MH CF:0 |Blotk erase

DF:-0 Erases blocks in the renge from the block start address specified in the FLAPL

and FLAPH registers io the block end address specified in the FLSEDL and

FLSEDH regsters.

Other than above Setting prohibéted

Caution Initialization by setting the FLRST bit to 1 is only enabled while the sequencer is
stopped (both the SQEND and ESQEND bits of the FSASTH register have the setting

0).

© 2021 Renesas Electronics Corporation. All rights reserved.
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Commands for Use with the Code/Tiata Flash Memory Area
Sequencer

MOCH | SOMD2 | SGMD1 | SOMDD

] 0 [i] 1 = Wiriting

Wirites data stored in the FLWH and FLWL registers to the
address specified in the FLAPH and FLAPL registers, Noke 2
Wirites 4-byte data when the code fash memony area address
is specfied. Writes the 1-byie data stored in the eight lower-
order bits (FLWT o FLYWO) in FLWL to the specified address
when the data flash memory area address is specfied.

0 0 1 1 = Blank checking of the code flash memory area

Checks whether the value of the code flash memaory area
[from the: address specified in the FLAPH and FLAPL registers
to the address specied in the FLSEDH and FLSEDL
registers) is [ Mobe 3

1 0 1 1 = Blank checking of the data flash memory area

Checks whether the value of the data flash memaory area (from
the address specified in the FLAPH and FLAPL registers to
the address specified in the FLSEDH and FLSEDL registers)
is 0

0 1 1] ] = Block erasure

Erases blocks in the range from the block start address
specified in the FLAPH and FLAPL registers to the block end
address specified in the FLSEDH and FLSEDL regsters. Mote 4
Cther than above Sefting prohibited

Note 1. Check that the SQEND bit in the FSASTH register is 1 (the code/data flash memory
area sequencer being stopped.), and then set the SQST bit to 0 to stop the code/data
flash memory area sequencer.

Note 2. Four-byte data can be written to the code flash memory area. Set the two lower-order
bits of the FLSEDL register to 00B to be a multiple of 4. For details, see 33.6.6.4
Operations for rewriting the code flash memory area.

Note 3. Specify a start address (at intervals of four bytes) for blank checking of the code flash
memory area. Set the two lower-order bits of the FLSEDL register to 00B to be a
multiple of 4. For details, see 33.6.6.4 Operations for rewriting the code flash memory
area.
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Note 4. The code flash memory area blocks can be erased in units of 2 Kbytes. The data flash
memory blocks can be erased in units of 256 bytes. Specify the erase addresses (start
address and end address) so that all blocks to be erased are included. For details, see
33.6.6.4 Operations for rewriting the code flash memory area and 33.6.6.5 Operations
for rewriting the data flash memory area. For the relationship between the address and
block number, see Table 3 - 1 Correspondence between Addresses and Block
Numbers in Flash Memory (1/3).

Caution The FSSQ register can be rewritten under either of the following conditions.

- The FLSPM bit in the FLPMC register is 1 (code flash memory area: programming
mode) and the FWEDIS bit is 0 (enabling erasure and programming of the code flash
memory).

- The EEEMD bit in the FLPMC register is 1 (data flash memory area: programming
mode).
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66. 33.6.2.10 Flash extra sequencer control reqister (FSSE) (Page

1312)
Incorrect: Correct:
Figure 33 - 18 Format of Flash Extra Sequencer Control Register (FSSE) Figure 33 - 18 Format of Flash Extra Area Sequencer Control Register (FSSE) (2/2)
=SaVD Cortrol of the exira area sequencer ESOMD3| EsomDz |ESaMD1 |EsaMDD Commands for Use with the extra area sequencer
B0 0 0 0 1 |+ Wite 1o the flash shisid window seting ar=a
00H Winte to the extra area (programming of the FSW-related data) Virites the &byt data iSed in the FLWH and FLWL
Wirites data specified in the FLVWH and FLWL registers. Sets up the FSW, FSW control, and reqisters in the flach shiekd window sefting area of the extra

FSW protection flag. When the FSW protection flag has been set (FSPR = 0). this action
cannot be executed. Altempted execution leads to a sequencer emmor (setting the ESEQER bit
of the FSASTL register to 1).

0&H Wiite o the extra area (progamming of fwe read-prohibited area of soffware from a third party

area to conirol flash shiekd window mode and set the start
block and end block.

Also, if the setting of EX bit 15 (FSPR) in the fiash shisld
wandow setting area s 0, no value can be writien to the area.

and the protection fag) Amtempted writing leads to sefting of the exra area sequencer
Wiritess data specified in the FLWH and FLVWL registers. Sefs up the read-prohibited area of srror fiag (ESE0ER) o 1.
software from a third party and the protecti When the protection flag has been set
ELL on flag. ELLEARE 0 1 1 D |« Wiite 1o the flash read protection sesting arsa
[SWWPR. = D}, this action canmot be executed A execution leads to a sequencer emor

Wites the 4-byte data specified in the FLWH and FLIWL
registers to the flash read protection sefting area of the extra
area to disable changing of the flash read protection setfing
and sef the start block and end block.

Also, if the setting of EX bit 31 (SWPR) in the flash read
protection setting area s 0, no value can be written to the
area. Attempied writing leads to sefting of the exdra arsa
sequencer emor flag (ESEQER) to 1.

0 1 1 1 = Wite to the security fiag and boot swap function setting area
Wites the 4-byte data specified in the FLWH and FLIWL
registers to the flash memory security flag and boot swap
function setting area of the extra area to disable block erasure,
writing, and rewsiting of boot cluster 0 and set selection of the
boot area.

Also, if the setting of EX kit B (BTPR) in the secity fiag and
oot swap function setting area is 0. no value can be weitten to
the area. Attempted writing leads to setting of the exira area
sequencer emor flag (ESEQER) to 1.

Crther than above Setting prohibited

[sedting the ESEQER bit of fhe FSASTL registerto 1).

O07H Wit to the exira area (programming of the security fags and boot area switching flag)
Wiinites data specified in the FLWH and FLWL registers. Sets up the secunty flags and boaot
area swetching flag. For the secwity flags. only changing the curmrent siate of each flag to
“disabled” is possible. If boot protection has been set (BTPR = 0, setting the boot area
switching fiag is not possible.

Crher than | Setting prohibited
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Caution 1. Initialization by setting the FLRST bit to 1 is only enabled while the sequencer is
stopped (both the SQEND and ESQEND bits of the FSASTH register have the
setting 0).

Caution 2. To write to the extra area, set the EXA bit of the FLARS register to 1 and set the
data to be written in the FLWH and FLWL registers before activating the extra area
sequencer.

Caution 3. Values read from the FLAPL, FLWH, FLWL, and FSSQ registers are undefined
after activation of the extra area sequencer.

© 2021 Renesas Electronics Corporation. All rights reserved.
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Note Check that the ESQEND bit in the FSASTH register is 1 (The extra area sequencer

being stopped), and then set the ESQST bit to 0 to stop the extra area sequencer.

Caution 1. The FSSE register can be rewritten when the following condition is met.

- The FLSPM bit in the FLPMC register is 1 (code flash memory area:
programming mode) and the FWEDIS bit is 0 (enabling erasure and programming
of the code flash memory).

Caution 2. To write to the extra area, set the EXA bit of the FLARS register to 1 and set the
data to be written in the FLWH and FLWL registers before activating the extra
area sequencer.

Caution 3. Rewrite the ESQMD3 to ESQMDO bits while the extra area sequencer and the
code/data flash memory area sequencer are stopped (SQEND = 0, ESQEND = 0
in FSASTH).
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67. 33.6.2.11 Flash registers initialization register (FLRST) (Page 1313)

Incorrect:
Figure 33 - 19 Format of Flash Registers Initialization Register (FLRST)
Address FORCEH

Afterreset  0OH
RIW: RW
Symizol 7 & 5 4 3 2 0
FLRST ] i] i ] ] [ i [ ] FLRST
FALRST Control of initializing the registershicte

1] The registers are not nitialized.
The registers are nitalized.

Note For details on how to handle the FLRST register, see 33.6.4 Clearing the reqisters for

use with the flash memory sequencer.

Caution The registers below are initialized with the use of this register.
FLAPH, FLAPL, FLSEDH, FLSEDL, FLWH, FLWL, FLARS, FSSQ, FSSE
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Correct:
Figure 33 - 19 Format of Flash Registers Initialization Register (FLRST)

Agaress: FO2CoOH
After reset 00H

RAW: RW
Symiaol 7 fi 5 4 3 2 0
FLRST ] i] i ] i] [ i [ ] FLRST
FLRST Control of initializing the registerstiols

1] The registers are not nitialized.

The registers are initalized.

Caution 1. Registers can be initialized by setting the FLRST bit to 1 only when the extra area
sequencer and the code/data flash memory area sequencer are stopped (SQEND
=0, ESQEND = 0in FSASTH).

Caution 2. When using the sequencer, be sure to set the FLRST bit to 0 before setting the
FLAPH, FLAPL, FLSEDH, FLSEDL, FLWH, FLWL, FLARS, FSSQ, and FSSE
registers. Do not set the FLRST bit to 1 during operation of the sequencer.
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68. 33.6.2.12 Flash memory sequencer status registers H and L
(FSASTH, FSASTL) (Page 1314)

Incorrect:

Figure 33 - 20 Format of Flash Memory Sequencer Status Registers H and L (FSASTH,
FSASTL)

Agaress: FO2CBH
After reset 00H
R R
Symial T fi
FSASTH| ESQEND SOEND

[=1K40]
=

=

[=]

=

[=]

Agaress: FO2CAH
After reset  pOHMobe

R R
Symibaol T il 5 4 3 2 i 0
FE‘.AEuTL| MBTSEL | MOPEN | ESEQER | SEQER | BLER | 0 | WRER | ERER |

Note The initial value of the MBTSEL bit is undefined because it depends on the value of the
BTFLG bit (boot area switching flag) stored in the extra area.
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Correct:

Figure 33 - 20 Format of Flash Memory Sequencer Status Registers H and L (FSASTH,
FSASTL)

Addness: FO2CEH
Afterreset:  0OOH
RAV: R

Sympod 7 5 [ e 3 3 . o
FSHGTH' ESQEMD SQEND a [a} b 0 o o

ADdress: FO2CAH
Aftarragel. Undefined Hote

RLAW: R
Sy 7 & 5 4 k! 2 1 o
FaA::rL| MBTSEL | MOPEN | ESEDEH' SEQER | BLER | 0 | WRER | ERER |

Note The initial value of the MBTSEL bit is undefined because it depends on the value of the
BTFLG bit (boot area switching flag) stored in the extra area.
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69. 33.6.2.13 Flash security flag monitoring register (FLSEC) (Page _
1316)

Incorrect:
Figure 33 - 21 Format of Flash Security Flag Monitoring Register (FLSEC)

Aggress: FO0E0H
After reset Undefined

RAW: R
Symicel 15 14 13 12 1 10 2 8
Frisecl o | o | o [ weeR | 0 | sePR | BTPR | BTRAG |
T ] 5 4 3 2 ]
[0 [ o [ o [ o [swr] 1 [ 1 [ 5 ]
WRPR Wirite-prohibited flag
o Winting &= prohibited.
Winting = enabled
5EPR Block erase-prohibited flag
o Block erasure is prohibibed
Bigck erasure is enabled.
BTPR Bioot area rewmite-prohibited flag
1] Rewriting of the boot area is prohibited.
Rewmting of the boot area is enabled.
BTFLG Boot area switching flag
1] The boot area is boot cluster 0.
The boot area is boot cluster 1.
SWPR Softamre fromi a third party read-prohibited flag
1] Reading software from a third party is prohibited.
Reading softamne from a third party is enabled.
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Correct:
Figure 33 - 21 Format of Flash Security Flag Monitoring Register (FLSEC)

Address: FODBOH
After reset Undefined
RAW: R
Symbad 15 14 13 2 1 0 2 a
FLSEC | i | 0 | 0 | WHPR | 0 | SEPR BTPR | BTFLG |
7 ] 5 4 3 2 0
[ o [ o [ o [ o TJTs=we [ o FPR | IDEN |
WRPR Wite-disabled flag
i) Writing is disabled.
1 Writing is enabled
SEPR Block erase-disabled flag
0 Block erasure is disabled.
1 Block erasure is enabled
BTFR Bioot area rewrite-disabled flag
i) Rewriting of the boot area is disabled
1 Rewriting of the boot area is enabled.
BTFLG Boot area switching flag
0 The boot anea is boot duster 1
1 The boot area is boot duster 0
SWPR Flag to indicate disabling changing of the fiash memaony read protection setting
i) Changing of the fiash memony read protection setting is disabled.
1 Changing of the fiash memory read protection setting is enabied
IFPR Flag te indicate disabling of connection to the prograrmmer and on-chip debugger
0 Connection to the programmer and on-chip debugger is disabled.
1 Connection to the programmer and on-chip debugger is enabled.
DEN Flag to indicate enabling of programmer connection |0 authentication
0 1D authentication is enabled

1D authentication is disabled.
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70. 33.6.2.14 Flash FSW monitoring register E (FLFSWE) (Page 1317)

Incorrect:
Figure 33 - 22 Format of Flash FSW Monitoring Register E (FLFSWE)

Accress FO0E4H
Afterreset Undefined

RIW: R
Symial 15 i4 13 12 11 10 1] B
FLFSWE[ FSWC | i] | i | ] | 0 | i | ] | FEWER |
T i 5 4 3 2 1 0

| FSWE7 | FSWES | FSWES | FSWE4 | FSWE3 | FSWEZ | FSWE1 | FSWED |

FSWE[a40] End block number specified for the flash shield area
— End block number (end block number in the window range + 1)Note

FSWC Setting of the shield area
1] The shield area is set inside the window range.

The shield area is set outside the window range.

Note The setting during serial programming is different from this. For details, see Table 33 —

13.
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Correct:
Figure 33 - 22 Format of Flash FSW Monitoring Register E (FLFSWE)

Addrass: FOOE4H
Afterreset:  Undefined

R R
Symoo 13 14 13 12 11 10 9 B
FLFSWE[ FswC | [1] [ [ [ [ | 0 [ o [ 0 | FawEe |
T & H 4 3 Z 1 0
[ Pewer | Fowes [ Fawes | Fowes | Fowes [ Fawez | FoweEl | FawED |
FSWC Setting of the flash memory shield area
a Inside shield mode
The flash memory shield area is set inside the window range.
1 Owislde shieid mode
The flash memory shield area is set outside the window range.
FSWEB to| gng plock number of the flash memory shield area
FSWEO
- End block number + 1 Note

Note These bits show the value set in the extra area. The actual end block number is (the
value of the FSWES8 to FSWEDQ bits - 1). Though the end block number is specified for

serial programming, (end block number + 1) is set in the extra area. For details, see
Table 33 - 12.
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71. 33.6.2.16 Data flash control register (DFLCTL) (Page 1319)

Incorrect:

33.6.2.16 Data flash control register (DFLCTL)

The DFLCTL register enables or disables access to the data flash memory.

The DFLCTL register can be set by a 1-bit or 8-bit memory manipulation instruction.
The value of this register is 0OH following a reset.

Figure 33 - 24 Format of Data Flash Control Register (DFLCTL)
Address: FOOa0H

Afterreset  0OH
RIW: RW
Symial T i 5 4 3 2 1 <=
DFLCTL 0 0 i 0 0 i 0 DFLEM
DFLEM Diata flash acoess control

1] Access to the data flash memory is disabled.

Access to the data flash memory is enabled.
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Correct:

33.6.2.16 Data flash control register (DFLCTL)

The DFLCTL register enables or disables access to the data flash memory area and extra
area.

The DFLCTL register can be set by a 1-bit or 8-bit memory manipulation instruction.

The value of this register is 00H following a reset.

Figure 33 - 24 Format of Data Flash Control Register (DFLCTL)

Agdrags: FOD20H
Afterreget.  DOH

RAW: AW
Symi 7 5 5 4 3 2 1 <=
DFLETL[ @ ] ] 0 0 0 0 CFLEN
DFLEM [aia flash memory area’exira area access comrol
a Apcess fo the data flash memory area and exira ar2a s dsabiad.
1 #Access to the data flash memory area and exira arsa 1s enabled.
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72. 33.6.3 Setting the flash memory control mode (Page 1322)

Incorrect:
33.6.3 Setting the flash memory control mode
Execution of the specific sequence for use with the flash memory sequencer enables setting
the flash memory control mode to the states where the code or data flash memory area or
neither of them can be rewritten.
— State where the code flash memory (and extra area) can be rewritten: Code flash
programming mode
— State where the data flash memory can be rewritten: Data flash programming mode
— State where the flash memory (and extra area) cannot be rewritten: Rewrite-disabled
mode

Caution For handling of the extra area or data flash memory area, follow the procedure while
access to the data flash memory is enabled (the value of the DFLEN bit of the
DFLCTL register is 1).
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Correct:
33.6.3 Setting the flash memory control mode
The flash memory has the following flash memory control modes.
— Code flash programming mode
The code flash memory area and the extra area can be rewritten.
— Data flash programming mode
The data flash memory area and the extra area can be rewritten.
— Rewrite-disabled mode
The flash memory (code flash memory area, data flash memory area, and extra area)
cannot be rewritten.

To rewrite the flash memory, set the flash memory control mode to code flash programming
mode or data flash programming mode. Setting each of the flash memory control modes
requires executing the specific sequence for setting the flash protect command register
(PFCMD) and flash programming mode control register (FLPMC).

Caution For handling of the extra area or data flash memory area, follow the procedure

while access to the data flash memory is enabled (the value of the DFLEN bit of the
DFLCTL register is 1).
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73. 33.6.3.1 Procedure for executing the specific sequence (Page

1322)

Incorrect:
33.6.3.1 Procedure for executing the specific sequence
Writing the required values to the flash programming mode control register (FLPMC register)

by following steps 1 to 4 below enables the transitions to each of the flash memory control
modes.

<1> Write A5H to the PFCMD register.

<2> Write the value to be set to the FLPMC register.

<3> Write the inverse of the value to be set to the FLPMC register.
<4> Write the value to be set to the FLPMC register.

 The specific sequence can only be executed while the value of the FLRST bit of the FLRST
register is 0 and the flash memory sequencer is stopped.

« If writing to any other memory area or register is attempted in the intervals between steps 1
to 4 during execution of the specific sequence, a protection error occurs, writing to the
specified register does not proceed, and the FPRERR flag of the flash status register (PFS)
is set to 1. The FPRERR flag is cleared following a reset or when execution of the specific
sequence is re-started.
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Correct:

33.6.3.1 Procedure for executing the specific sequence

Writing the required values to the flash protect command register (PFCMD) and the flash
programming mode control register (FLPMC) by following steps 1 to 4 below enables the
transitions to each of the flash memory control modes.

<1> Write A5H to the PFCMD register.

<2> Write the value to be set to the FLPMC register.

<3> Write the inverse of the value to be set to the FLPMC register.
<4> Write the value to be set to the FLPMC register.

* The specific sequence can only be executed while the value of the FLRST bit of the FLRST
register is 0 and the flash memory sequencer is stopped.

« If writing to any other memory area or register is attempted in the intervals between steps 1
to 4 during execution of the specific sequence, a protection error occurs, writing to the
specified register does not proceed, and the FPRERR flag of the flash status register (PFS)
is set to 1. The FPRERR flag is cleared following a reset or when execution of the specific
sequence is re-started.
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74. 33.6.6.4 Operations for rewriting the code flash memory area (Page

1326)

Incorrect:
33.6.6.4 Operations for rewriting the code flash memory area
To rewrite the code flash memory area, enter the code flash programming mode and then

execute commands for use with the code/data flash memory area sequencer. Before starting

to execute a command, set the data required for execution, such as specifying an address,
addresses, or data, in the corresponding registers.

Units for block erasure and for writing in rewriting of the code flash memory area
— Unit for blocks to be erased: 2 Kbytes
— Unit for writing: 1 word (4 bytes)

<Handling the commands>
The commands to be used are for writing to and for block erasure and blank checking of the

code flash memory area.
* Enter the code flash programming mode. For the procedure for entry to the code flash

programming mode, see 33.6.3.1 Procedure for executing the specific sequence and
33.6.3.2 Procedure for entry to the code flash programming mode.

* FLARS register = 00H (EXA bit = 0): Setting to select the user (not extra) area

* Set the specified data in the corresponding registers before executing the individual

commands.

1) Block erasure
FLAPH and FLAPL registers: Block start address in the code flash memory (example:

0x002000)

FLSEDH and FLSEDL registers: Block end address in the code flash memory (example:
0x0027FF)

(2) Writing: As writing proceeds in one-word (four-byte) units, set the address bits to a multiple
of four; that is, set the two lower-order bits to 00B.
FLAPH and FLAPL registers: Start address in the target flash memory area (example:
0x002000)
FLSEDH and FLSEDL registers: Set all bits to 0 or do not set them (example: 0x000000).
FLWH and FLWL registers: One-word (four-byte) values to be written
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Correct:

33.6.6.4 Operations for rewriting the code flash memory area

To rewrite the code flash memory area, execute commands for use with the code/data flash
memory area sequencer. Before starting to execute a command, set the data required for
execution, such as specifying an address, addresses, or data, in the corresponding
registers. Allocate the processing software to rewrite the code flash memory area in the
RAM and execute it from the RAM.

Units for block erasure and for writing in rewriting of the code flash memory area
— Unit for blocks to be erased: 2 Kbytes
— Unit for writing: 4 bytes

<Handling the commands>

<1> Enter the code flash programming mode. For the procedure for entry to the code flash
programming mode, see 33.6.3.1 Procedure for executing the specific sequence and
33.6.3.2 Procedure for entry to the code flash programming mode.

<2> Set the EXA bit of the FLARS register to 0 (code/data flash memory areas).

<3> Before executing each command, set the address, data, write data, and command in
the corresponding registers.

* Block erasure
Set the block start addressNote 1 (example: 0x002000) of the code flash memory to be
erased in the FLAPH and FLAPL registers.
Set the block end addressNote 1 (example: 0x0027FF) of the code flash memory to be
erased in the FLSEDH and FLSEDL registers.

» Writing
Set the start addressNote 2 (example: 0x002000) of the flash memory to be written in the
FLAPH and FLAPL registers.
Set 4-byte write data in the FLWH and FLWL registers.
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(3) Blank checking: As blank checking proceeds in one-word (four-byte) units, set the address
bits to a multiple of four; that is, set the two lower-order bits to 00B.
FLAPH and FLAPL registers: Start address in the target flash memory area (example:
0x002000)
FLSEDH and FLSEDL registers: End address in the target flash memory area (example:
0x0027FF)
* When blank checking is only to be applied to one word (four bytes), set the FLSEDH and
FLSEDL registers to the same values as those in the FLAPH and FLAPL registers.

« After issuing a command for use with the code/data flash memory area sequencer, wait for
the completion of its execution. For details on the procedure for waiting for the completion
of command execution, see the section titled "Procedure for checking the completion of
commands for use with the code/data flash memory area sequencer” in 33.6.6.9 Procedures
for checking completion of the commands for use with the flash memory sequencer in the
respective areas.

* Processing after executing a command
When command processing is to continue:

The same command with the target registers set to updated values or a rewrite command
for any other area in the code flash memory can be executed with the state remaining in
code flash programming mode.

When command processing has been completed:

Switch to the rewrite-disabled mode. For the procedure for switching to the rewrite-disabled
mode, see 33.6.3.1

Procedure for executing the specific sequence and 33.6.3.4 Procedure for entry to the
rewrite-disabled mode.
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* Blank checking
Set the start addressNote 2 (example: 0x002000) of the flash memory to be blank-
checked in the FLAPH and FLAPL registers.
Set the end address (example: 0x0027FF) of the flash memory to be blank-checked in
the FLSEDH and FLSEDL registers.
When blank checking is only to be applied to one word (four bytes), set the FLSEDH
and FLSEDL registers to the same values as those in the FLAPH and FLAPL registers.

<4> When the value of the command to be executed is set in the MDCH and SQMD2 to

SQMDO bits of the FSSQ register and the SQST bit is set to 1, the code/data flash
memory area sequencer executes the specified command.
The MDCH, SQST, and SQMD2 to SQMDO bits can be set simultaneously.
If these bits are set simultaneously, the FSSQ register is set to the following values.

* Block erasure: 84H

* Writing: 81H

* Blank checking of the code flash memory area: 83H

<5> Wait until the command for use with the code/data flash memory area sequencer is

complete. For details on the procedure for waiting for the completion of command
execution, see the section titled "Procedure for checking the completion of commands
for use with the code/data flash memory area sequencer" in 33.6.6.9 Procedures for
checking completion of the commands for use with the flash memory sequencer in the
respective areas.

<6> Processing after executing a command

<Continuing command processing>

The same command or another command can be executed by continuously updating
the address, data, and write data (in step 3) with the state remaining in code flash
programming mode.

<Completing command processing>

Switch to the non-programmable mode. For the procedure for switching to the non-
programmable mode, see 33.6.3.1 Procedure for executing the specific sequence and
33.6.3.4 Procedure for entry to the nonprogrammable mode.

Note 1. The code flash memory area blocks can be erased in units of 2 Kbytes. Specify the
erase addresses (start address and end address) so that all blocks to be erased
are included. For the relationship between addresses and block numbers, see
Table 3 - 1 Correspondence between Addresses and Block Numbers in Flash
Memory (1/3).

Note 2. The code flash memory area can be written and blank-checked in units of 4 bytes.
Therefore, set the two lower-order bits of the FLAPL register for specifying the
address to 00B (an integer of 4).
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75. 33.6.6.5 Operations for rewriting the data flash memory area (Page_

1327)

Incorrect:

33.6.6.5 Operations for rewriting the data flash memory area

To rewrite the data flash memory area, enter the data flash programming mode and then
execute commands for use with the code/data flash memory area sequencer. Before starting

to execute a command, set the data required for execution, such as specifying an address,

addresses, or data, in the corresponding registers.

Units for block erasure and for writing in rewriting of the data flash memory area
— Unit for blocks to be erased: 256 bytes
— Unit for writing: 1 byte

<Handling the commands>

The commands to be used are for writing to and for block erasure and blank checking of the

data flash memory area.

 Enter the data flash programming mode. For the procedure for entry to the data flash
programming mode, see 33.6.3.1
Procedure for executing the specific sequence and 33.6.3.3 Procedure for entry to the data
flash programming mode.

* FLARS register = 00H (EXA bit = 0): Setting to select the user (not extra) area

« Set the specified data in the corresponding registers before executing the individual
commands.

1) Block erasure
FLAPH and FLAPL registers: Block start address in the data flash memory (example:
0x0F1100)
FLSEDH and FLSEDL registers: Block end address in the data flash memory (example:
0x0F11FF)

(2) Writing: 1 byte
FLAPH and FLAPL registers: Start address in the target flash memory area (example:
0x0F1101)
FLSEDH and FLSEDL registers: Set all bits to 0 or do not set them (example: 0x000000).
FLWH and FLWL reqisters: Set a value to be written in the range from 0x00000000 to
0x000000FF, since only the FLW7 to FLWO bits are valid.
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Correct:

33.6.6.5 Operations for rewriting the data flash memory area

To rewrite the data flash memory area, execute commands for use with the code/data flash
memory area sequencer. Before starting to execute a command, set the data required for
execution, such as specifying an address, addresses, or data, in the corresponding
registers.

Units for block erasure and for writing in rewriting of the data flash memory area
— Unit for blocks to be erased: 256 bytes
— Unit for writing: 1 byte

<Handling the commands>
<1> Enter the data flash programming mode. For the procedure for entry to the data flash
programming mode, see 33.6.3.1 Procedure for executing the specific sequence and
33.6.3.3 Procedure for entry to the data flash programming mode.
<2> Set the EXA bit of the FLARS register to 0 (code/data flash memory areas).
<3> Before executing each command, set the address, data, write data, and command in
the corresponding registers.
* Block erasure
Set the block start addressNote (example: 0xOF1100) of the data flash memory to be
erased in the FLAPH and FLAPL registers.
Set the block end addressNote (example: 0xOF11FF) of the data flash memory to be
erased in the FLSEDH and FLSEDL registers.
» Writing
Set the start address (example: 0xOF1101) of the flash memory to be written in the
FLAPH and FLAPL registers.
Set the write data in the 8 lower-order bits of the FLWL register.
* Blank checking:
Set the start address (example: 0xOF1100) of the flash memory to be blank-checked in
the FLAPH and FLAPL registers.
Set the end address (example: 0xOF11FF) of the flash memory to be blank-checked in
the FLSEDH and FLSEDL registers.
When blank checking is only to be applied to one byte, set the FLSEDH and FLSEDL
registers to the same values as those in the FLAPH and FLAPL registers.
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(3) Blank checking:
FLAPH and FLAPL registers: Start address in the target flash memory area (example:
0x0F1100)
FLSEDH and FLSEDL registers: End address in the target flash memory area (example:
0x0F11FF)
* When blank checking is only to be applied to one byte, set the FLSEDH and FLSEDL
reqisters to the same
values as those in the FLAPH and FLAPL registers.

« After issuing a command for use with the code/data flash memory area sequencer, wait for
the completion of its execution. For details on the procedure for waiting for the completion
of command execution, see the section titled "Procedure for checking the completion of
commands for use with the code/data flash memory area sequencer” in 33.6.6.9 Procedures
for checking completion of the commands for use with the flash memory sequencer in the
respective areas.

* Processing after executing a command
When command processing is to continue:

The same command with the target registers set to updated values or a rewrite command
for any other area in the data flash memory can be executed with the state remaining in data
flash programming mode.

When command processing has been completed:

Switch to the rewrite-disabled mode. For the procedure for switching to the rewrite-disabled
mode, see 33.6.3.1

Procedure for executing the specific sequence and 33.6.3.4 Procedure for entry to the
rewrite-disabled mode.

© 2021 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Nov. 24, 2021

<4> When the value of the command to be executed is set in the MDCH and SQMD2 to
SQMDO bits of the FSSQ register and the SQST bit is set to 1, the code/data flash
memory area sequencer executes the specified command. The MDCH, SQST, and
SQMD2 to SQMDO bits can be set simultaneously. If these bits are set simultaneously,
the FSSQ register is set to the following values.

* Block erasure: 84H
* Writing: 81H
* Blank checking of the data flash memory area: 8BH

<5> Wait until the command for use with the code/data flash memory area sequencer is
complete. For details on the procedure for waiting for the completion of command
execution, see the section titled "Procedure for checking the completion of commands
for use with the code/data flash memory area sequencer" in 33.6.6.9 Procedures for
checking completion of the commands for use with the flash memory sequencer in the
respective areas.

<6> Processing after executing a command
<Continuing command processing>
The same command or another command can be executed by continuously updating
the address, data, and write
data (in step 3) with the state remaining in data flash programming mode.
<Completing command processing>
Switch to the non-programmable mode. For the procedure for switching to the non-
programmable mode, see 33.6.3.1 Procedure for executing the specific sequence and
33.6.3.4 Procedure for entry to the nonprogrammable mode.

Note The data flash memory area blocks can be erased in units of 256 bytes. Therefore, set
the 8 lower-order bits of the FLAPL register for specifying the start address to 0000
0000B (an integer of 256). Also set the 8 lower-order bits of the FLSEDL register for
specifying the end address to 1111 1111B.
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76. 33.6.6.7 Operations for rewriting the extra area (Page 1328)

Incorrect:

33.6.6.7 Operations for rewriting the extra area

To rewrite the extra area, enter the code flash programming mode and then execute
commands for use with the extra area sequencer. Before starting to execute a command, set
the data required for execution in the corresponding registers.

Unit for writing in rewriting of the extra area
— Unit for writing: 1 word (4 bytes)
* No erasure command is available, so a unit is not specified.

<Handling the commands>

The target commands are for writing data to the extra area.

» Enter the code flash programming mode. For the procedure for entry to the code flash
programming mode, see 33.6.3.1 Procedure for executing the specific sequence and
33.6.3.2 Procedure for entry to the code flash programming mode.

* FLARS register = 01H (EXA bit = 1): Setting to select the extra (not user) area

* Before executing a command, set a one-word (four-byte) value in the FLWH and FLWL
reqgisters. Specifically, set the value to be written to the target extra area data EX bits 31 to
0in the FLWI[31:0] bits of the FLWH and FLWL registers.

» Specifying a command determines the area to which data are to be written. Enter the target
command number in the ESQMD[3:0] bits of the FSSE register and also set the ESQST bit
of the same register to 1.

(1) For programming of the FSW-related data: 81H

(2) For programming of the read-prohibited area of software from a third party and the
protection flag: 86H

(3) For programming of the security flags and boot area switching flag: 87H

« After issuing a command for use with the extra area sequencer, wait for the completion of
its execution. For details on the procedure for waiting for the completion of command
execution, see the section titled "Procedure for checking the completion of commands for
use with the extra area sequencer” in 33.6.6.9 Procedures for checking completion of the
commands for use with the flash memory sequencer in the respective areas.
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Correct:

33.6.6.7 Operations for rewriting the extra area

To rewrite the extra area, enter the code flash programming mode and then execute
commands for use with the extra area sequencer. Before starting to execute a command,
set the data required for executing each command in the corresponding registers.

<Handling the commands>
<1> Enter the code flash programming mode. For the procedure for entry to the code flash
programming mode, see 33.6.3.1 Procedure for executing the specific sequence and
33.6.3.2 Procedure for entry to the code flash programming mode.
<2> Set the EXA bit of the FLARS register to 1 (extra area).
<3> Before executing a command, set 4-byte data in the FLWH and FLWL registers. Each
bit of the FLW31 to FLWO bits corre-sponds to EX bits 31 to 0 of the target extra area
data. For details of setting data for each command, see 33.6.6.8 Data to be set for the
commands for use with the extra area sequencer.
<4> When the value of the command to be executed is set in the ESQMD3 to ESQMDO bits
of the FSSE register and the ESQST bit is set to 1, the extra area sequencer executes
the specified command. The ESQMD3 to ESQMDO bits and the ESQST bit can be set
simultaneously. If these bits are set simultaneously, the FSSE register is set to the
following values.
» Write data to the flash shield window setting area: 81H
» Write data to the flash read protection setting area: 86H
» Write data to the security flag and boot swap function setting area: 87H
<5> Wait until the command for use with the extra area sequencer is complete. For details
on the procedure for waiting for the completion of command execution, see the section
titted "Procedure for checking the completion of commands for use with the extra area
sequencer" in 33.6.6.9 Procedures for checking completion of the commands for use
with the flash memory sequencer in the respective areas.

Page 90 of 129



RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E Date: Nov. 24, 2021

* Processing after executing a command <6> Processing after executing a command
When command processing is to continue: <Continuing command processing>
The same command with the target registers set to updated values or a rewrite command The same command or another command can be executed by continuously updating the
for any other area in the extra area can be executed with the state remaining in code flash FLWH and FLWL register data to be set in the extra area (in step 3) with the state
programming mode. remaining in code flash programming mode.
When command processing has been completed: <Completing command processing>
Switch to the rewrite-disabled mode. For the procedure for switching to the rewrite-disabled Switch to the non-programmable mode. For the procedure for switching to the non-
mode, see 33.6.3.1 programmable mode, see 33.6.3.1 Procedure for executing the specific sequence and
Procedure for executing the specific sequence and 33.6.3.4 Procedure for entry to the 33.6.3.4 Procedure for entry to the nonprogrammable mode.

rewrite-disabled mode.
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77. 33.6.6.8 Data to be set for the commands for use with the extra
area sequencer (Page 1329 to Page 1331)

Incorrect: Correct:
33.6.6.8 Data to be set for the commands for use with the extra area sequencer 33.6.6.8 Data to be set for the commands for use with the extra area sequencer
Writing to the extra area proceeds per word (four bytes), including values that are not to be Writing to the extra area proceeds per 4 bytes.
changed. Each command for use with the extra area sequencer writes the data set in the FLW31 to
Before executing a command, set the value to be set in the extra area data EX bits 31 to O for FLWO bits of the FLWH and FSWL registers to EX bits 31 to 0 in the extra area
each target command to be executed in the FLW[31:0] bits of the FLWH and FLWL registers. corresponding to the given command.
(1) Programming of the FSW-related data (1) Write to the flash shield window setting area
Set the value to be set in the extra area data EX bits 31 to 0 shown below in the FLW31 Set the data in the FLWH and FLWL registers to the flash shield window setting area.
to FLWO bits of the FLWH and FLWL registers. Expit31  EXbit30) EXBit20 EXb228  EXBit2 EXBi28  EXBt25  EXbitos
EXbit31 EXbt30 EXbit20 EXbit28 EXbt27 EXbit28 EXBt2S EXbt4 [ Fewc | 7 | v [ v [ 1+ | 1 | 1 ] FWE ]
[FPwWCc | _B0 | ®§ | ©0 | 0§ | @ | 10 | rowes |
EX bit 23 EXbit22 EXbit21 EX bit 2D EX bit 19 EX bit 18 EXbit17 EXbit 18
EXbitZ3 EXbt22 EXbitZ1 EXbit20 EXbt19 EXbt13 EXEt17 EXbit16 [ FEWET | FSWEB | FSWES | FoWEd | FOWE3 | FoWEZ | FOWEl | FOWED |
[ FSWET | FoWes | FOWES | FoWes | FOWES | FOWE2 | Fowel | FoWeD |
EX bit 15 ExXbit14 EXbit13 EXbit 12 EX bit 11 EX bit 10 EX bit 2 EX bit &
EXbit15 EXbii4 EXbit1d Exbiti2 EXbit1l EXbi1l EXb#d  EXbits EL 7 ] 7 i | 3 i [ Fewes |
[ Ferm [ _o | o [ o [ o [ o | o [ rFswsa |
. . i . . EXbitT EX bit @ EXkbit5 EX bit 4 EXkbit3 EX bit 2 EX bit 1 EXbitD
EXbit7  EXbité  EXbtS  EXbt4  EXbit3  EXbt2  EXbtl  EXbitd

| FEWST | FSWSE | FSW35 | FEWs4 | F5W33 | FEWs2 | FSWS1 | FSW=0 |

[ Fews? | Fowsa | Fowss | Fows+ | Fowsa | Fsws2 | Fowst | Fewsd |

— The value to be set in the FSWES8 to FSWEDO bits (bits 24 to 16) is the end block number E‘;;,r R e e Wmin:m_
(end block number in the window range + 1). D e i e el e

— The value to be set in the FSWC bit (bit 31) is for FSW mode control. 1: Flash memory shield arear Cutside the window range (default)
FSWC = 0/1 (at shipment): Respectively select shielding of the area inside the window range FSPR Specifies whether to enable or disable changing of the fiash shiekd window setting
or outside the window range I

— The value to be set in FSWS8 to FSWSO0 bits (bits 8 to 0) is the start block number (start e e

1: Changing of the flash shiekd window setting area is enabled (default).
FSWEE - FEWED | Flash shield window end block setfing area

Specify the block number (end block nurmber + 1), ote

FSW3E - FEWSD | Flash shield window start block setting area

Specify the start block number Mois

block number in the window range).
— The value to be set in the FSPR bit (bit 15) is for making the FSW setting to prohibit rewriting.
FSPR = 0/1 (at shipment): FSW is set to prohibit rewriting/FSW is set to enable rewriting.
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Note For the relationship between addresses and block numbers, see Table 3 - 1 Correspondence
between Addresses and Block Numbers in Flash Memory (1/3).

Caution The value of the FSPR bit can be changed from 0 (disabling) to 1 (enabling) by executing the
chip erase command of the dedicated flash memory programmer or the Security Release
command for use in serial programming mode with the entire flash memory erased.

Note that if either of the disabling settings listed below is made, executing the chip erase
command of the dedicated flash memory programmer or the Security Release command for use
in serial programming mode is not possible.

- SEPR = 0 (block erasure is disabled)

- BTPR = 0 (rewriting of the boot area is disabled)

Moreover, setting the FSPR bit to 1 (enabling) is not possible because a command cannot be
transmitted when connection in serial programming mode is not available due to the setting for
disabling connection to the programmer and on-chip debugger or for enabling programmer
connection ID authentication having been made.
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(2) Programming of the read-prohibited area of software from a third party and the protection
flag
Set the value to be set in the extra area data EX bits 31 to 0 shown below in the FLW31
to FLWO bits of the FLWH and FLWL registers.

EXbit31 EXbia EXbit20 EXbit28 BEXbi27 EXbit2d EXbit25 EXbt
[eWR | = [ — [ — [ — | — [ — | Udas |

Exbit23 EXbt2? EXbit21 Exbit20 EXbt10 EXbit13d EXbit17 EXbit16
| UPAddr7 | UPAddnE | LIPAddrS | UPAddrs | UPAddr2 | UIPAddr2 | UPAddr1 | UPAddr] |

EXbit15 ExXbild4 EXbit13 BEXbit12 EXbit11 EXbit10 EX bt EXbit8
= — T — T — [ — T — T — [iowas]
1 1 1 1 1 1
EX bt 7 EX bit & EX kit 5 EX kit 4 EX bit3 EX kit 2 EX it 1 EX bit 0

[ LCWADor? | LOWAGdnS | LOWAGS | LOWAddrd | LOWAddr2 | LOWAGr2 | LOWAddr! | LOWADD |

— The value to be set in the UPAddr8 to UPAddrO (bits 24 to 16) is the number of the end
block in the read-prohibited area of software from a third party.

— The value to be set in the LOWAddAr8 to LOWAdAr0 (bits 8 to 0) is the number of the start
block in the read-prohibited area of software from a third party.

— The value to be set in the SWPR bit (bit 31) controls the prohibition of rewriting in the read-
prohibited area of software from a third party.
SWPR = 0/1 (at shipment): Rewriting in the read-prohibited area is prohibited/rewriting in

the read-prohibited area is enabled.
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(2) Write to the flash read protection setting area
Set the data in the FLWH and FLWL registers to the flash read protection setting area.

EX bt 31 Exbit30 Exbit2d EXbt28 EXbitZ7 BEXbit26 Exbit25 EXbit24
| SWPR | 1 | 1 | 1 | 1 | 1 | | UF’PD:IrBl

EXbit2d BEXmt22 EBEXbit21 EXb&20 EXbit19 EBEXB1E  EXbit17  EXbit 18
| UIPAGdrT | UPAddns | LIPAddrs | UPAddrd | LIPAddr3 | UPAddr2 | UPAddr | UPAddrD |

EXbit15 Exbit14 EXbit13 EXb&12 EBExbit11 EXbiti10 EX bit8 EX bit B
| 1 | 1 | 1 | 1 | 1 | 1 | |LCI'|I'|£A.|:Idr5|
EXbitT EX bitd EXbit5 EX bit 4 EX bt 2 EXbit2 EX b1 EXbit D

| LCI'.I'l.(ﬁ.u-:Irfl LOWAddn | LU.I".[P.G-:IrEl L[:ﬂ"l.'.ﬂu:ll:lmtl LOWAGdr3 |LCI'.I"IM|:|E| LOWAdaEr | LCI'.I'lJ;ﬁJ:Idrﬂl

Bit Mame Setting
SWPR Specifies whether o enable or disable changing of the fiash read protection sefting

arsa.

0: Changing of the flash read protection setting area is dsabled.
1: Changing of the fiach read protection setfing area is enabled (default).

UPAddrE to Flash read protection end block setting area
P Addr] Specify the end block numbser Mote

LOWAddrS to | Flash read protection start block setting area
LOWWAdd Specify the start block number, Note

Note For the relationship between addresses and block numbers, see Table 3 - 1 Correspondence
between Addresses and Block Numbers in Flash Memory (1/3). The flash read protection setting
area cannot be read after a reset is released.

Caution The value of the SWPR bit can be changed from 0 (disabling) to 1 (enabling) by executing the
chip erase command of the dedicated flash memory programmer or the Security Release
command for use in serial programming mode with the entire flash memory erased.

Note that if either of the disabling settings listed below is made, executing the chip erase
command of the dedicated flash memory programmer or the Security Release command for
use in serial programming mode is not possible.

- SEPR = 0 (block erasure is disabled)

- BTPR = 0 (rewriting of the boot area is disabled)

Moreover, setting the SWPR bit to 1 (enabling) is not possible because a command cannot be
transmitted when connection in serial programming mode is not available due to the setting for
disabling connection to the programmer and on-chip debugger or for enabling programmer
connection ID authentication having been made.
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(3) Programming of the security flags and boot area switching flag
Set the value to be set in the extra area data EX bits 31 to 0 shown below in the FLW31 to
FLWO bits of the FLWH and FLWL registers.

EXbit31 EXbt30 EXbk20 EXbit28 EXb#27 EXbt26 EXbit2S EXbt4
.+ + [+ [+ [+ ;v | v [ 1T |
EXbit23 EXbi2Z2 EXbitZ1 EXbit20 EXb@10 EXbi1@  EXGt17  EXbii6

-+ ¢ + [ *+ [ *+ [ * | * [ 7 |

EXbit15 EXbtld4 EXbit13 Exbiti12 EXbit11 EXbit10 EXbitd EX bit &
| i | 1 | 1 | WRFPR | 1 | SEPR | BTPR | BTALG |
EXbit7 EX bt & EXbitS EXbit4 EX bit 3 EXbit2 EX bit 1 EXbitD

- 1+« |+« [ « [ + [ *+ [ *+ | 1 |

— The value to be set in the WRPR bit (bit 12) controls the prohibition of writing in serial
programming mode.

WRPR = 0/1 (at shipment): Writing in serial programming mode is prohibited/writing in serial
programming mode is enabled.

— The value to be set in the SEPR bit (bit 10) controls the prohibition of block erasure in serial
programming mode.

SEPR = 0/1 (at shipment): Block erasure in serial programming mode is prohibited/block
erasure in serial programming mode is enabled.

— The value to be set in the BTPR bit (bit 9) controls the prohibition of rewriting in the boot
area through serial programming and self-programming.

BTPR = 0/1 (at shipment): Rewriting in the boot area is prohibited/rewriting in the boot area
is enabled.

— The value to be set in the BTFLG bit (bit 8) is for control of the boot cluster to be set as the
boot area when TMSPMD = 0; that is, boot swapping follows the information in the extra
area (the BTFLG setting).

BTFLG = 0/1 (at shipment): The boot area is boot cluster 1/the boot area is boot cluster 0.
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(3) Write to the security flag and boot swap function setting area
Set the data in the FLWH and FLWL registers to the security flag and boot swap function
setting area. For details of the security settings, see 33.9 Security Settings.

EXbit31 EXbt30 EXbit2d EXbi28 EXbit27 EXbt268 EXbit25 EXbit24

. - [+ [+« | v [ v [ v ]

EXbit23 EBEXbit22 EXbit21 EXbit20 EXbit1d BXbitie EXbit17  EXbit 18

. - [+ [+« [ * [ v [ ' [ ' |

EXbit15 EXbit14 ExXbit13d EXbti12 EBEXbit11 EXbti0 EX bit3 EX bit B

| 1 | 1 | 1 | WRPR | 1 | SEFR | BTPR | BTFLG |
ExXbit 7 EX, bit & EX bit 5 EX bit 4 EX kit 3 EX bit 2 EX bit1 EX bit D
[ + [+ [ v [ v | v [ WR ] T [ WEN |
Bit Name Setting
WRIPR Specifies whether to enable or disable weiting in seral programming mode.

0: Writing in serial programming mode is disabled .

1: Writing in serial programming mode is enabled (default).

SEPR Specifies whether to enable or disable block erasure in serial programming mode.
0: Block erasure in serial programming mode s disabled.

1: Block erasure in serial programming mode = enabled (default).

BTPR Specifies whether to enable or disable rewriting of the boot area and boot swapping.

[0 Rewsiting of the boot area and boot swapping are d=abled.
1: Rewsiting of the boot area and boot seEpping are enabled (default).

BTFLG Specifies the boot area when the TMSPMD bét in the FS5ET register 0.

[0: Boot area: Boot chuster 1
1: Boot area: Boot duster 0 (default)

IFPR Specifies whether to enable or disable serial programming mode and connection to the
programmer and on-chip debugger.
[: Serial programming mode and connection to the on-chip debugger are disabled.

1: Senal programming mode and connection to the on-chip debugger are enabled
[default).

IDEM Specifies whether to enable or disable programmer connection 1D authenbication to be
made in senial programming mode.

0: 1D authentication for connection in serial programming mode is enabled.

1: ID authentication for connection in serial programming mode is disabled (default).
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Caution 1. When changing the value of the BTFLG bit, set all other bits to 1.

Caution 2. When changing the values of security flags other than BTFLG to 0 (prohibition),
read the register first and set the BTFLG bit to the same value as was read, and
set the other bits to 1.

Caution 3. When setting the WRPR bit to 0 (prohibition), the WRPR bit can only be set to 1
(enabling) by executing the chip erase command in serial programming mode.
Note that if either of the prohibition settings listed below is made, executing the chip
erase command in serial programming mode is not possible.
* SEPR = 0 (Block erasure is prohibited.)
* BTPR = 0 (Rewriting of the boot area is prohibited.)
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Caution 1.
Caution 2.

Caution 3.

Caution 4.

When changing the value of the BTFLG bit, set all other bits to 1.

When changing the values of security flags other than BTFLG to 0 (disabling),
read the register first and set the BTFLG bit to the same value as was read, and
set the other bits to 1.

The value of the WRPR bit can be changed from 0 (disabling) to 1 (enabling) by
executing the chip erase command of the dedicated flash memory programmer or
the Security Release command for use in serial programming mode with the
entire flash memory erased.

Note that if either of the disabling settings listed below is made, executing the chip
erase command of the dedicated flash memory programmer or the Security
Release command for use in serial programming mode is not possible.

- SEPR = 0 (block erasure is disabled)

- BTPR = 0 (rewriting of the boot area is disabled)

Moreover, setting the WRPR bit to 1 (enabling) is not possible because a
command cannot be transmitted when connection in serial programming mode is
not available due to the setting for disabling connection to the programmer and
on-chip debugger or for enabling programmer connection ID authentication
having been made.

Restoring the value of any among the SEPR, BTPR, IFPR, and IDEN bits to 1
after having set it to 0 is not possible.
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78. 33.6.8 Flash shield window function (Page 1335)

Incorrect:

33.6.8 Flash shield window function

The flash shield window function is provided as one of the security functions for use with self-
programming. It disables writing to and erasing of areas selected as being either inside or
outside the range specified as the window. This function is only effective for self-programming.
The window range can be set by specifying the start and end blocks. The window range can
be set or changed during both serial programming and self-programming.

Writing to and erasing of areas selected as being either inside or outside the range specified
as the window are disabled during self-programming. During serial programming, however,
areas selected as being both inside and outside the range specified as the window can be
written and erased.

Figure 33 - 29 Flash Shield Window Setting Example (Target Devices: R7F100GLG, Start
Block Number in the Window Range: 04H, End Block Number in the Window Range: 06H,
FSWC: 1)

Date: Nov. 24, 2021

Correct:

33.8 Flash Shield Window Function

The flash shield window function is provided as a security function which disables writing to
and erasing of the selected flash memory shield area. This function is only effective for self-
programming. The flash memory shield area is selectable as either the area inside or areas
outside the range specified as the window. The window range is set by specifying the blocks
where it starts and ends. The flash memory shield area can be set or changed during both
serial programming and self-programming. Writing to and erasing of the flash memory shield
area are disabled during self-programming. During serial programming, however, the flash
memory shield area can also be written and erased.

Figure 33 - 32 Flash Shield Window Setting Example (Target Devices: R7F100GLG, Start
Block Number: 04H, End Block Number: 06H, FSWC: 1)

Awdllabie methods for whiting
1FFRFH Black 3FH ' i
Flash shiieid Block 3EH Sanal programming: Yes
rang= Salf-programming: Mo
l o3ganH | )
D3TFFH Block 06H
o= Siock n Be wied e range)
' Saral programming: Yes
Window ra
Flash memony ng= PIoEE Zef-programming: Yes
aea Block 04H
D200 H | (bt ook b 2 wiedow rargel
D1 FFFH Silock 03H
Block 02H
Flash shield Zanal programming: Yes
range Silock 01+ Saltprogramming: Ma
DODOCH Block 00H

Caution 1. If the rewrite-prohibited area of the_boot cluster 0 overlaps with the flash shield

window range, prohibition to rewrite the boot cluster 0 takes priority.

supported for the data flash memory).
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Avalable methods for writing
1FFFFH Block 3FH :
Flash shieid Block 3EH Serlal programming Yes
arsa Self-programming No
] 03800H]
DITFFH Elock 05H
fed Bz |
e .
Window range Serlal programming Yes
Flash memaory g Eo=duzk Sef-programming Yes
area I Biock 4H
a20a0H atmil bk |
LIFFFH Block D3H
Biock 02H
Flash shieid Senal programming Yes
area Block D1H Self-programming: Mo
I J0090H Biock DOH

Caution 1. If the non-programmable area of the boot area overlaps with the flash shield

window range, disabling of rewriting the boot area takes priority.

Caution 2. The flash shield window can only be used for the code flash memory (and is not

supported for the data flash memory).
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Table 33 - 13 Relationship between Flash Shield Window Function Setting/Change Methods

and Commands

Programming Caondition

Window Range SetingiChangs Mefod

Command 1o be Execubad

the window range) and the end block numbser (the end

possibie either Inside or

Block erase Write
Sef-programming Specily the star block numbs=er {the siart block number in | Biock erasure ts only | Wirting |5 only possibie

elther Inside or putsids

biock numMber I Me window range + 1) by the f3sh seif- | outsids the winoow the window range.
programming code. Enge.

Seral programming Spectty the Start biock NUMbar {Me st block number i | Biock eraswre s wiriting |5 possitée bath
the wingow range) and the end block number jthe end | posslie both Inside. | Inside and outsids he
biock rmber In the window rangs) on GUI of dedcated | and owskie the window | window range.
fiash memary programmer, eic. range.

Date: Nov. 24, 2021

Table 33 - 12 Relationship between Flash Shield Window Function Setting/Change Methods

and Commands

Remark See 33.7 Security Settings to prohibit writing/erasure during serial programming.
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Prog Conditi Window Range Setting/Change Method fore
=TT on
n-g ne= " Block erase Wirite

Self-programming Specify the window start block ember and the (end Block erasure is not Wiriting is not possible
block numiber + 1) block numiber (following the end possible inside the flash | inside the flash memony
block) in the flash shield window setting area using the | memony shield area. shiedd area.
seff-programming.

Sena prograrmming Specify the start block numiber in the window range and | Block erasure is also Wiriting is also possible
the end block numiber in the window range on G of possible inside the flash | inside the flash memony
dedicated flash memony programmer, efc. memony shield area. shiedd area.
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79. 33.6.10.3 Example of executing the commands to rewrite the extra

area (Page 1340)

Incorrect:
33.6.10.3 Example of executing the commands to rewrite the extra area
Figure 33 - 32 shows the flow of executing the commands to rewrite the extra area.

Figure 33 - 32 Flow of Executing the Commands to Rewrite the Extra Area

-
[ Start 3
. | J
« Enabie the data flash memory.
DFLEN =1
|
* 33.6.3.2 Procedurs for entry to tha code Nash programming
=« Enter the code flash programming mda
mads. * 33.6.5 Satting the operating freguency of the Nash memory
SEQUEnCEr
« Executs 3 command for use wim me * 33.6.8.7 Operations for rewriting the exira arsa
£XT3 ArSd SQUENCET
|
- Walt untl execution of Me command * 33.6.6.9 Procedures for checking complstion of the commands
for use wih the £Xira area SaqUenter s for uze with the flazh memaery saquancer In the rezpective ansss
compieted. « Procedure for checking the completion of commands for use with the
1 awira area sequancer
YEs e e
="l commang swscution (o contnue T
_T‘-I_EI
. Enter the rawmis-msatied mods. * 33.6.3.4 Procedure for entry to the rewrite-disabled mods
- -H\.
| TO UsEr processing
N A
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Correct:
33.6.8.3 Example of executing the commands to rewrite the extra area
Figure 33 - 29 shows the flow of executing the commands to rewrite the extra area.

Figure 33 - 29 Flow of Executing the Commands to Rewrite the Extra Area

g ™

[ Start ]
p iy

= Enable the data flash memody.
DFLEN = 1

= Copy the code for rewrite processng o
the RAM.
« Jump to 3 RAM asdress.
| This step is only required when the intemupt branch

destinations are to be changed to the RAab.
ST R - 33.5.7.3 Operation to change the interrupt branch destination

destinations.)
[ .
= 33.6.3.2 Procedure for entry to the code flash programming
» Enter the code flash programming miode

mode. = 33.6.5 Setting the operating frequency of the flash memory

sequencer

« Execiie a command for use with the = 33.6.6.7 Operations for rewriting the extra area
21r3 area s2QUENCEr.

« Wal untll execution of the command

= 33.6.6.9 Procedures for checking completion of the commands

for use with the extra area sequencer s for use with the flash memory sequencer in the respective areas
completed. = Procedure for checking the completion of cormmands for use with the
1 exira area sequencer
Yes — —

== 15 command evecution i continue T

T

« Enter the non-programmabile mode. = 33.6.3.4 Procedure for entry to the non-programmable mode

|'(-'- -‘-\I
| To user processing |

A

e
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80. 33.6.11 Notes on self-programming (Page 1341)

Incorrect:

33.6.11 Notes on self-programming

(1) Rewriting the code flash memory or extra area
To rewrite the code flash memory or extra area, place the code or values in the RAM.

(2) Precondition for manipulating the data flash memory area
Before manipulating the data flash memory area, set the DFLEN bit of the data flash control
register (DFLCTL) to 1 (enabling access to the data flash memory).

(3) Execution of programs during rewriting of the flash memory

The flash memory sequencer is used to control rewriting of the flash memory during self-

programming. In the flash memory control modes where rewriting of the flash memory is

enabled, reference to the flash memory to be manipulated is not possible.

« In code flash programming mode, reference to the code flash memory is not possible.
Accordingly, in code flash programming mode, copy the user program that is to be
executed from the ROM (code flash memory) and its data for reference to the RAM in
advance so that the program can be executed and reference to the data in the RAM is
possible.

* In data flash programming mode, reference to the data flash memory is not possible.
Accordingly, in data flash programming mode, copy data that are for reference to the
RAM in advance so that reference to the data in the RAM is possible.
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Correct:

33.6.9 Notes on self-programming

(1) Rewriting the code flash memory or extra area
To rewrite the code flash memory or extra area, place the code or values in the RAM.

(2) Precondition for manipulating the data flash memory area and extra area
Before manipulating the data flash memory area and extra area, set the DFLEN bit of the
data flash control register (DFLCTL) to 1 (enabling access to the data flash memory).

(3) Execution of programs during rewriting of the flash memory
The flash memory sequencer is used to control rewriting of the flash memory during self-
programming.
In the flash memory control modes where rewriting of the flash memory is enabled,
reference to the flash memory to be manipulated is not possible.

* In code flash programming mode, reference to the code flash memory is not possible.
Accordingly, in code flash programming mode, copy the user program that is to be
executed from the ROM (code flash memory) and its data for reference to the RAM in
advance so that the program can be executed and reference to the data in the RAM is
possible.

* In data flash programming mode, reference to the data flash memory is not possible.
Accordingly, in data flash programming mode, copy data that are for reference to the
RAM in advance so that reference to the data in the RAM is possible.

(4) Specifying the range of unavailable area
Specify the range of blank checking and block erasure within the range of code flash
memory area or data flash memory area. Do not specify any unavailable area or both the
code flash memory area and data flash memory area including an unavailable area.

(5) Specifying the range of code flash memory area
For products that have a code flash memory area larger than 512 Kbytes, specifying a
range that spans addresses or blocks across the 512-Kbyte boundary for blank checking
or block erasure is not possible. Specify an address range of 000000H to 7FFFFFH or
800000H to BFFFFFH for blank checking. Specify a block range of 000H to 099H or
100H to 17FH for block erasure.

Page 100 of 129



RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E
81. 33.7 Security Settings (Page 1342, Page 1343)

Incorrect:

33.7 Security Settings

The RL78 microcontroller supports a security function that prohibits rewriting the user program
written to the internal flash memory, so that the program cannot be changed by an
unauthorized person.

The operations shown below can be performed using the security set command.

« Disabling block erasure
Execution of the block erase command for a specific block in the code flash memory is
prohibited during serial programming. However, blocks can be erased by means of self-
programming.

* Disabling writing
Execution of the write command for entire blocks in the code flash memory is prohibited
during serial programming.
However, blocks can be written by means of self-programming.
After the setting to prohibit writing has been made, releasing the setting by the security
release command is enabled by a reset.

« Disabling rewriting boot cluster 0
Execution of the block erase command and write command on boot cluster 0 (00000H to
00FFFH) in the code flash memory is prohibited by this setting.

The block erase, write commands, and rewriting boot cluster 0 are enabled by the default
setting when the flash memory is shipped. Security can be set by serial programming and self-
programming. Each security setting can be used in combination.

Table 33 - 14 shows the relationship between the erase and write commands when the RL78
microcontroller security function is enabled.

Caution The security function of the dedicated flash programmer does not support self-
programming.

Remark To prohibit writing and erasure during self-programming, use the flash shield window
function (see 33.6.8 Flash shield window function for detail).
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33.9 Security Settings

The RL78 microcontroller supports a security function that prohibits rewriting the user
program written to the internal flash memory, so that the program cannot be changed by an
unauthorized person.

The operations shown below can be performed by serial programming or self-programming.

* Disabling block erasure
Execution of the block erase command for a specific block in the code flash memory is
prohibited during serial programming. However, blocks can be erased by means of self-
programming.

Disabling writing

Execution of the write command for entire blocks in the code flash memory is prohibited
during serial programming.

However, blocks can be written by means of self-programming.

After the setting to prohibit writing has been made, releasing the setting by the Security
Release command is enabled by a reset.

Disabling rewriting the boot area
Execution of the block erase command and write command on the boot area (00000H to
00FFFH) in the code flash memory is prohibited.

Disabling connection to the programmer and on-chip debugger

Connection to a dedicated flash memory programmer and on-chip debugger is prohibited.
A dedicated flash memory programmer and on-chip debugger cannot be used to
manipulate the flash memory.

Enabling programmer connection ID authentication

Authentication for an arbitrary 10-byte ID code is enabled when connecting to a dedicated
flash memory programmer. The 10-byte ID area is 000C4H to 000CDHNote. If the ID does
not match when using serial programming, the dedicated flash memory programmer
cannot be used to manipulate the flash memory.
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Block erasure, writing, and rewriting the boot area are enabled by the default setting when
the flash memory is shipped.

Security can be set by serial programming and self-programming. Each security setting can
be used in combination.

Table 33 - 13 shows the relationship between the erase and write commands when the
RL78 microcontroller security function is enabled.

Note The 10-byte ID code area for the programmer connection ID is shared with the security
ID code for on-chip debugging.
Caution The security function of the dedicated flash programmer does not support self-
programming.
Remark To prohibit writing and erasure during self-programming, use the flash shield
window function (see 33.8
Flash Shield Window Function for detail).
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Table 33 - 14 Relationship between Enabling the Security Function and Commands
(1) During serial programming

Command to be Executad

Valld Securily
Elock Erase e

Date: Nov. 24, 2021

Table 33 - 13 Relationship between Enabling the Security Function and Commands
(1) During serial programming

Command to be Executed
Block Erase Winite

Valid Security

Profibifion of block erasune

Blocks cannot be erased.

Data can be writen_ Mot

Profibition of writing

Biocks can be erased.

Data cannot be wiitban.

Prohibiion of rewriting bood cluster D

Boot cluster 0 carmnot be erased.

Boat ciuster 0 cannot be writien.

Prohibition of block erssune

Blocks cannot be erased.

Data can be writhen Nobs

Prohibition of writing

Blocks can be erased.

Data cannot be written.

Note Confirm that no data have been written to the write area. If data in the area has not been
erased, do not attempt further writing of data because data cannot be erased after the
setting to prohibit block erasure has been made.

(2) During self-programming

Command 10 be Executad
Block Erase hirite

Valld Securtty

Profibition of block erasure Blocks can be erased. Drata can be written.

Prohibiion of writing
Profibition of rewtiting boot cluster 0 | Boot cluster D cannot be erased.

Boot chuster 0 cannot be writien.

Remark To prohibit writing and erasure during self-programming, use the flash shield window

Prohibition of rewnting the boot area | The boot area cannot be erased The boot area cannot be wntten.
Prohibition of connection to the Blocks cannot be erased. Data cannot be written.
programmer and on-chip debugger

Success in authenbeation with Blocks can be erased. Data can be writen.
programmer connection 1D

authentication enabled

Failure in authentication with Blocks cannot be erased. Data cannot be written.

Note Confirm that no data have been written to the write area. If data in the area has not been erased,
do not attempt further writing of data because data cannot be erased after the setting to prohibit
block erasure has been made.

(2) During self-programming

function (see 33.6.8 Flash shield window function for detail).
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i i Command to be Executed
Valid Security
Block Erase Winte:
Prohibiticn of block erasue Blocks can be erased. Data can be writhen.
Prohibiticn of writing
Prohibiticn of rewsiting the boot area | The boot area cannot be erased. The boot area cannot be writhen.
Prohibition of connection to the Blocks can be erased. Data can be writhen.
programmer and on-chip debugger
Programmer connection [0 Blocks can be erased. Data can be writhen.
authentication enabled

Remark To prohibit writing and erasure during self-programming, use the flash shield window function
(see 33.8 Flash Shield Window Function for detail).
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Table 33 - 15 Setting Security in Each Programming Mode (1)

During serial programming

Securty

Secunty Seting

Disabiing the Securtty Satting

Profibition of block erasure

Profibiion of writing

Profibition of rewriting bood clusber 0

Setvla GUI of dedicabed flash memony
pIOgrammer, 2ic.

Disabling the sating |5 not possibie.

et vla GUI of dedicated flash memory
PIOgrammer, etz

Disabling the seting |5 not possibie.

Caution The setting to prohibit writing can only be released when the settings to prohibit
erasing blocks and rewriting boot cluster 0 are not made and the code and data flash

memory areas are blank.

(2) During self-programming

Securty

Securty Setting

Disabling the Securtly S=tting

Profibition of block erasure

Profibiion of writing

Prohibition of resaTiting boot cluster 0

Set by using flash seff-programming code.

Disabling the sating ks not possibie.

Disatding the setling ks not possibie during
self-programming (sat wia GUI of dedicaked
flash memory programmer, =t during seral
programiming).

Disabling the sating |5 not possibie.
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Table 33 - 14 Setting Security in Each Programming Mode
(1) During serial programming

Security Security Setting Disabling the Security Sefting

Prohibition of block erasure Siet wia GU of dedicated fiash memory

programmer, etz

Disabling the satfing &= not possible.
Siet wia G of dedicated flash memory
programmer, etc.

Disabling the s=tfing = not possible.

Prohibition of writing

Prohibition of rewsiting the boot area

Prohibition of connection to the
programmer and on-chip debugges

Enabling programmer connection 1D
authentication

Caution The setting to prohibit writing can only be released when the settings to prohibit erasing blocks
and rewriting the boot area are not made and the code and data flash memory areas are
blank. However, if connection for serial programming is prohibited due to the setting to prohibit
connection to the programmer and on-chip debugger or to enable programmer connection ID
authentication, releasing the setting to prohibit writing is not possible because serial

programming cannot be executed.

(2) During self-programming

Security Security Setting Disabiling the Security Setting

Prohibition of block erasune Set by using seff-programming. Dizabling the setting is not possible.

Prohibition of writing Dizabling the setfing is not possible during
self-programming. Set via GUI of dedicated
fiash memony programmer, etc.

Prohibition of rewriting the boot anea Dizabling the setting is not possible.

Prohibition of connection to the

programmer and on-chip debugger

Enabling programmer connection 1D

authentication
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82. 34.2 Connection between the External Device that Incorporates
UART and RL78/G23 (Page 1347)

Incorrect:

34.2 Connection between the External Device that Incorporates UART and RL78/G23
On-board communications between an external device (a microcontroller or ASIC) that is
connected to the RL78 microcontroller via a UART and the host machine is possible. Pins
VDD, RESET, TOOLO, VSS, TOOLTxD, and TOOLRxD are used for the communications.
Communications between the external device and the RL78 microcontroller is established by
serial communication using the TOOLTxD and TOOLRXD pins via the dedicated UART

of the RL78 microcontroller.

Vo —————————— WaoEVo™!

rkEEETOYT ——— HEEET

Exterral device Fely T Tl RLTA microcorrciler
e o i ook b [ — L LT

and AL PORT —p

Note 1. This pin is only present in the 64-pin, 80-pin, 100-pin and 128-pin products.
Note 2. Connect the REGC pin to the ground via a capacitor (0.47 to 1 pF).
Note 3. Set the port pin with which TOOLRXD is multiplexed as an input.

© 2021 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Nov. 24, 2021

Correct:

34.2 Connection between the External Device that Incorporates UART and RL78/G23
On-board communications between an external device (a microcontroller or ASIC) that is
connected to the RL78 microcontroller via a UART and the host machine is possible. Pins
VDD, RESET, TOOLO, VSS, TOOLTxD, and TOOLRxD are used for the communications.
Communications between the external device and the RL78 microcontroller is established by
serial communication using the TOOLTxD and TOOLRXD pins via the dedicated UART

of the RL78 microcontroller. For details and usage notes on the circuit to make the connection,
refer to RL78 Debugging Functions Using the Serial Port (R20AN0632EJ0100).

Voo —————————— VB!

REETOUT —————— HE=E]

vt ol hemvice Rely TooL =l RLTE micracordrale
o™ o i oeoed aler | R ——— o T

ad A ) PORT Texs

Note 1. This pin is only present in the 64-pin, 80-pin, 100-pin and 128-pin products.

Note 2. Connect the REGC pin to the ground via a capacitor (0.47 to 1 pF).

Note 3. Set the port pin with which TOOLRXD is multiplexed as an input. The input to the input
buffer must also be enabled by using the PDIDISx register.
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83. 37.1 Absolute Maximum Ratings (Page 1375)

Incorrect:
(2/12)
henhite Mavimiim Ratina
tem Symbols Conditions Ralings uni
High-leved output cument | loH1 Per pin P00 bo PET, P10 10 P17, P30 to P3T, -0 MmA
P40 bo P47, PS0 to P57, PES to PET,
P70 ba PTT, PA0 to PET, PLO to POT,
P100 to P06, P10t P17, P120,
P12510 P27, P130, P140 to P147
Total of all pins | POO ta P04, POT, P32 to P37, P40 o P4T, -70 mA
-170 m& P102 to P06, P120, P125 o P127, P130,
P14Dto P45
P05, P0G, P10 o P17, P30, P31, P50 to PST, =100 MA
P&4 ba PET, P70 to P77, PED to PAT,
Pad to PS7T, P00, P104, P10 0 P17, P148,
P47
loHz Par pin P20 to P27, P121 to P124, P150 f0 P156 0.5 MA
Todal of all pins -2 MA
Liov-evel output ciament | oLt Prar plni POD b3 POT, P10 1o P17, P30 ta P37, Aot mA
P40 bo P47, PS50 1o P57, PED to PST,
P70 to P77, PE0 to PE7, PO to PIT,
P00 to P06, P110 10 P17, P120,
P25 1o P27, P30, P120 1o P47
Todal of all pins: | POD bo PO4, POT, P32 0 P37, P40 o P4T, Ta A
170 mA P102 to P106, P120, P125 to P127, P130,
P140 1o P45
P0S, POS, P10 o P47, P30, P31, PE0 ta PET, 100 mA
Ped to PET, P70 1o P77, PED to PAT,
P90 bo PST, P100, P104, P110 %0 P117, P145,
P47
lowz Par pin P20 to P27, P121 to P124, P150 fo P56 i mA
Todal of all pins: 5 A
Arnbdent Dperatng Ta Ir marmal :FIE'E'.':II'I e -40 to +105 “C
temperature
In flash MEmony @rogramming mode
Storage temperaiure Tug €510 +150 C

Note The rating for the following port pins is 80 mA when IOL1 = 40.0 mA is specified by the
40-mA port output control register (PTDC).
- Pins P04, P10, and P120 of the 64- to 100-pin package products with 384- to 768-Kbyte
flash ROM
- Pin P110 of the 100-pin package products with 384- to 768-Kbyte flash ROM
- Pins P17, P51, and P70 of the 30- to 52-pin package products

© 2021 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Nov. 24, 2021

Correct:
Absolute Maximum Ratings (212)
Itam Symbals Conditions Ratings Unit
High-leval output curment | o4 Par pin P00 to POT, P10 1o P47, P30 ta P37, h A
P40 to P47, P50 to PS7, PE4 to PST,
P70 b P77, PA0 to PET, PEO to PAT,
P00 to P06, P10 f0 P117, P120,
P125 to P127, P130, P140 1o P147
Todal of all pins | POQ to P04, POT, P32 0 P37, P40 to P4T, -70 A
-170 m& P102 to P106, P120, P125 fo P127, P130,
P40 to P145
P05, POS, P40 to PAT, P30, P31, P50 to P5T, -100 M
P&4 b PET, P70 to P77, PEO to PET,
Po0 to PET, P100, P101, P110 10 P17, P45,
P47
loHz Perpin P20 to P27, P121 to P124, P150 o P156 0.5 M
Todal of all pins -2 M
Low-ievel output curent | 1oL Perpin POJ ba POT, P10 to P17, P30 to P3T, Ahote A
P40 ba P47, P50 to PST, PED to PST,
P70 ta P77, PA0 to PET, PEO ta PAT,
P100 to P10E, P10 f0 P117, P120,
P25 to P27, P130, P40 to P14T
Todal of @l pins | PO to P04, POT, P32 0 P37, P40 to P4T, 70 &
170 mA P02 to P08, P120, P125 fo P127, P130,
P40 to P145
POS, POS, P10 to P17, P30, P31, PSO to P5T, 100 &
P&0 b PET, P70 to PT7, PEO to PET,
P40 bo PET, P00, P104, P110 0 P17, P45,
P47
loz Perpin P20 ta P27, P121 to P124, P150 o P156 1 &
Todal of all pins 5 &
Amblent operaing Ta In nomal operation mods -40 to +105 °C
temperature
In fiash memory programming mode
Storage temperaiune Taig -65to +150 “C

Note The rating for the following port pins is 80 mA when IOL1 = 40.0 mA is specified by the
40-mA port output control register (PTDC).
- Pins P04, P10, and P120 of the 64- to 100-pin package products with 384- to 768-Kbyte
flash ROM
- Pin P110 of the 100-pin package products with 384- to 768-Kbyte flash ROM
- Pins P17 and P51 of the 30- to 52-pin package products
- Pin P70 of the 32- to 52-pin package products
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84. 37.2.1 Characteristics of the X1 and XT1 oscillators (Page 1376)
Incorrect: Correct:
37.2.1 Characteristics of the X1 and XT1 oscillators 37.2.1 Characteristics of the X1 and XT1 oscillators
(TA=-40to +105°C, 1.6 V<VDD<5.5V,Vss=0V) (TA= —40~+105°C,2.4V = Vbbb = 5.5V (30-to 36-pin products), 1.6V = Vbb = 5.5
Ttem Fesonator Condiirs M. Tyo. Max | Uet V (40- to 128-pin products), Vss =0 V)
X1 clock oscilation allowabde Input | Ceramic resonaton 0.os 1 -3 Item Resonator Conditions . D, Max Unit
HIHE:ITE e l:;':rml reeonEn X1 clock oscilation allowabde |'IPJ|Z Ceramic resonaion 005 1 p=
XT1 clock osclliation frequency | Crystal resonator 32768 KHZ CyciE fme Nete caystal resonator
(D lese ¥T1 clock osclliation frequency | Crystal resonator 32764 kHzZ
[ et
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85. 37.3.1 Pin characteristics (Page 1378 to Page 1381)

Incorrect:

37.3.1 Pin characteristics

(TA=-40to +105°C, 1.6 V <EVDD0 = EVDD1 VDD £5.5V, Vss = EVsso = EVss1=0V) (1/7)

Date: Nov. 24, 2021

Correct:

37.3.1 Pin characteristics
(TA=-40to +105°C, 1.6 V< EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (1/7)

tem Symibal Condifions M. Typ. Man. Unit
Allwable high-leved loHi Per pin for POD 1o PO7, 16V =EVDoo=55V -10.0 mA
ouUtput current bete 1 P10 to P17, P30 i0 P37, P 2
P40 to P4T, P50 10 P57,
PE4 to PET, PTD 1D PTY,
PEQD to PET, P30 10 PS7,
P100 1 P06, P110 10 P11T,
P20, P125 to P127, P130,
P140 o P47
Total of POD fo PO4, PO7T, A0V=EVDDO=55 W -55.0 mA
P32 to P37, P40 10 P47, Mot 4
P102 1 P06, P120,
P25 to P27, P13, 2TV=EVDoo<40V -10.0 mA
P40 o P45 _ 15VSEVDDo <27V 0 | ma
(when duty s T0% Mo 3
16V=EVDo=18WV 25 mA
Totl of POS, POS, P10 o P17, A0V=EVDmos55 W -30.0 mA
P3d, P31, P50 o P57, PG4 to PET, hots 5
P70 to P7T, P30 10 PE7, —
Pod ta PAT, P104, P101, 2TV=EVDDO =40V -19.0 mA
110 B117, P145, P147 15V SEVDDO <27V 00 | ma
(when duty s 705N X
16V=EVDoDo= 1.8V 50 mA
Total of all pins 16VsEVDDOS 55 W -135.0 mA
(when duty s T0% Mok 3 Forka &
IOz Per pin for P20 o P27, P121, A0V=VoDs55W -3.0 mA
P122, P150 o P156 Mok 2
2TVsSVoo <40V 10 A
Mote 2
18VsVn=27TV -1 mA
Mote 2
16V=sVo<1EV 0.5 mA
Mote 2
Tokal of all pins A0V=VoDs55W -20.0 mA
(when duty s 75Nk )
iy ! 2TVSVID =40V 400 | ma
18VsVo=27V 2.0 mA
16V=svmo=<18Y 2.0 mA

Item Symigal Condifions Min. Typ. Max. | Unit
Allaanle higiHeved loH1 Per pin for POD 1o PO7, 16VsEVDm=s55W -10.0 mA
oaipaut curmant ket 1 P10 to P17, P30 10 P37, Nois 2

P4i to P4T, P50 o P57,
PE4 to PST, PTO fo P77,
PB4 to PAT, PEO o P97,
P100 o P06, P10 1o P17,
P120, P25 o P127, P130,
P40t 14T
Total of POD fo PO4, POT, 40VsEVDDOS 55V -55.0 ma
P32 to P37, P40 D P47, Mok 4
P102 1o P06, P120,
P125 to P27, P130, 2TVsEVDDo <40V -1 0.0 mA
Fi4Dio P23 16V SEVDm < 27V s0 | ma
(when duty s T0% Mol 3
16V =sEvVooo = 1.6W 25 mA
Total of POE, PDS, P10 o P17, 4D0V=EVooos 55V -80.0 mA
P34, P31, P50 to PET, PS4 to PET, Noie &
P70 to P77, PA0 io PET, —
Pad to P97, P10Q, P101, 27V =EVooo < 4.0W -18.0 mA
P10 o P17, F146, P147 16V =sEVom =27V 400 | ma
{when duty s 70%Noke ¥
1.6V sEVDDO < 1.8V 50 ma
Total of all pins 1.6V sEVDDOS 5.5V -135.0 | mA
(when duty s T0%MNoe 3 Norm 8
IOz Per pin for P20 1o P27, P21, 4D0VsVDDs55W =30 mA
P12, P50 o PS5 Mol 2
2TVsVoo<4 0V -1 mA
Nt 2
18VsVDo =27V -10 mA
Hests 2
16VsVID< 16V 4.5 mA
Mot 2
Total of all pins 4D0V=VposE5ES5W -20.0 mA
{when duty s 710%Noie )
ity ! 27VsVIo <40V 400 | ma
18VsVDo =27V -50 mA
16V=VD=1E8W -E0 mA

Note 1. Device operation is guaranteed at the listed currents even if current is flowing from
the EVDDO, EVDDA1, or VDD pin to an output pin.

Note 2. The combination of these and other pins must also not exceed the value for maximum

total current.
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Note 1. Device operation is guaranteed at the listed currents even if current is flowing from
the EVDDO, EVDD1, or VDD pin to an output pin.
Note 2. The combination of these and other pins must also not exceed the value for maximum
total current.
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Note 3. The listed currents apply when the duty cycle is no greater than 70%.
Use the following formula to calculate the output current when the duty cycle is greater
than 70%, where n is the duty cycle.
« Total output current from the listed pins = (IOH 0 0.7)/(n 00 0.01)
Example when n = 80% and IOH =-10.0 mA
Total output current from the listed pins = (-10.0 0 0.7)/(80 (1 0.01) (I -8.7 mA
Note that the duty cycle has no effect on the current that is allowed to flow into a single
pin. A current higher than the absolute maximum rating must not flow into a single pin.
Note 4. The maximum value is -30 mA in the products for industrial applications
(R7E100Gxx3xxxC) with an ambient operating temperature range of 85°C to 105°C.
Note 5. The maximum value is -50 mA in the products for industrial applications
(R7E100Gxx3xxxC) with an ambient operating temperature range of 85°C to 105°C.
Note 6. The maximum values are respectively -100 mA and -60 mA in the products for
industrial applications (R7F100Gxx3xxxC) with an ambient operating temperature
range of -40°C to 85°C and of 85°C to 105°C.
Caution The following pins are not capable of the output of high-level signals in the N-ch
open-drain mode.
P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55, P71, P74, P80 to
P82, P96, and P142 to P144
Remark The characteristics of functions multiplexed on a given pin are the same as those for
the port pin unless otherwise specified.
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Note 3. The listed currents apply when the duty cycle is no greater than 70%.
Use the following formula to calculate the output current when the duty cycle is greater
than 70%, where n is the duty cycle.
* Total output current from the listed pins = (IOH (1 0.7)/(n (1 0.01)
Example when n = 80% and IOH =-10.0 mA
Total output current from the listed pins = (-10.0 (1 0.7)/(80 (1 0.01) [1 -8.7 mA
Note that the duty cycle has no effect on the current that is allowed to flow into a single
pin. A current higher than the absolute maximum rating must not flow into a single pin.
Note 4. The maximum value is -30 mA in the products for industrial applications
(R7F100Gxx3xxxC) with an ambient operating temperature range of 85°C to 105°C.
Note 5. The maximum value is -50 mA in the products for industrial applications
(R7F100Gxx3xxxC) with an ambient operating temperature range of 85°C to 105°C.
Note 6. The maximum values are respectively -100 mA and -60 mA in the products for
industrial applications (R7F100Gxx3xxxC) with an ambient operating temperature
range of -40°C to 85°C and of 85°C to 105°C.
Caution The following pins are not capable of the output of high-level signals in the N-ch
open-drain mode.
P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55, P71, P74, P80 to
P82, P96, and P142 to P144
Remark The characteristics of functions multiplexed on a given pin are the same as those for
the port pin unless otherwise specified.
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(TA=-40to +105°C, 1.6 V< EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (2/7)

Date: Nov. 24, 2021

(TA=-40to +105°C, 1.6 V<EVDD0 = EVDD1<VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (2/7)

Irem Symbol Conditions Min. Typ. Max Linit
Alowable low-tawe low Per pin for PO0 to POT, 200 mé
output curmenttote 1 P10t P17, F30 to F37, Nodee 2, 3

P40 to P47, P50 to P57,
P84 to PET. P70 to P77,
P80 to P87, PE0 to PET,
P100 to P106, P110 to P17,
P120, P125 o P127, P130,
P40 to P147
Per pin for PE0 to PE3 15.0 mA
Mabe 2
Total of POD to PO4, POT, 40V=EVooo =55V 70.0 mé
P32 to P27, P40 to P47, HMabe &
P102 to P1D6. P120, v -
P125 to P127, P20, 27V <EVooo <40V 15.0 mé,
P40 to P145 - r
(wihen duty < T0Nobe &) 1BV=EVooo <27V a0 mé
16V=EVooo < 18V 45 mA
Total of POS, PDG, P10 2 P17, 40V =EVooo =55 80.0 mA
F30. P31, PEO to PEY. PO to PET, HMabe &
P70 to P77, PE0 to PET, — -
POO to P27, P100, P01 27V <EVooo <40V 360 mé,
P110to P117. P148, P147 <27
(vihen cuty < TO%Note &) 1BV =EVooo <27V 200 mé
16V =EVooo < 1.8V 10.0 mé
Total of all pins 1500 mé
(when duty = TORHots £ Mabe 8
lowz Per pin for P20 to P27, P121 40V=Voo=55V 0.5Mobe 2 i,
P122, P150 to P158 —
27V\Voo <40V {5Hote 2| ma
1.8V Voo <27V O.fNot=2| ma
1.6V=Voo <18V O4Note2| ma
Total of all pirs 40V=Voo=55V 20 mé
I TP Note & —
{when duty < FORGHER4) 27VsVoo<40V 0 | ma
1BV=Voo <27V 15 mé
16V=Voo <18V 10 mé

Note 1. Device operation is guaranteed at the listed currents even if current is flowing from an
output pin to the EVSS0, EVSS1, or VSS pin.

Note 2. The combination of these and other pins must also not exceed the value for maximum
total current.

Note 3. The maximum rating for the following port pins is 40 mA when IOL1 = 40.0 mA is
specified by the 40-mA port output control register (PTDC).
- Pins P04, P10, and P120 of the 64- to 100-pin package products with 384- to 768-
Kbyte flash ROM
- Pin P101 of the 100-pin package products with 384- to 768-Kbyte flash ROM
- Pins P17, P51, and P70 of the 30- to 52-pin package products
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Ieem Symbaol Conditions Min. Typ. Max Linit
Alowable low-dave low Per pin fior P00 te POT, 200 mé
output curmenttots 1 P10 to P17, P30 to P37, Modes 2, 3

P40 to P47, P50 to P57,
Pd4 to PE7, P70 to P77,
P50 to PET, POO0 to PO7,
P100 to P106, P110 to P17,
P120, P125 to P127, P130,
P140 to P147
Per pin for PG0 te PE3 15.0 mé,
Mobe 2
Total of PO0 to P04, POT, 40VEEVooo £5.5V 700 mé,
P32 to P37, P40 to P47, Mobe &
P102 to P106, P120, v -
P125 to P127. P130, 2TV2EVooo <40V 15.0 mé
P 140 to P145 < a
(e duty < TO%Nobs &) 1BV=EVooo <27V 20 ma
1.6V sEVooo < 1.8V 45 mA,
Total of P05, PDE, P10 to P17, 40V =EVooo 255 a0.0 mA,
P30, P31, P50 to P57, PA0 to PET, Mobe &
P70 to P77, PA0to PAT, pm -
P20 to PE7, P100, P101 27V =EVooo =40V 350 mé
P110 to P117, P146, P47 27
(when duty < T0SNoHs 4) 1BV =EVooo <27V 200 mA,
16VzEVooo <18V 10.0 mA,
Total of all pins 150.0 mA,
[whan duty < TORHots &) Moke 8
lowz Per pin for P20 to P27, P121 40V zVop<55V o.5Note 2| mA
P122, P150 to P158 —
27V=\Vop <40V {5Note 2| ma
1BV Voo <2TV 0.fNote 2 mA
16VeVoo <18V O.4Nok=2 | mi
Total of all pins 40V zVop<55V X mA,
(when duty < TO%No 4) 27VVon<40V 0 | ma
1BV Voo <27V 15 mé,
16V sVoo <18V 10 mA,

Note 1. Device operation is guaranteed at the listed currents even if current is flowing from an
output pin to the EVSS0, EVSS1, or VSS pin.

Note 2. The combination of these and other pins must also not exceed the value for maximum
total current.

Note 3. The maximum rating for the following port pins is 40 mA when IOL1 =40.0 mA is
specified by the 40-mA port output control register (PTDC).
- Pins P04, P10, and P120 of the 64- to 100-pin package products with 384- to 768-
Kbyte flash ROM
- Pin P101 of the 100-pin package products with 384- to 768-Kbyte flash ROM
- Pins P17 and P51 of the 30- to 52-pin package products
- Pin P70 of the 32- to 52-pin package products
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Note 4. The listed currents apply when the duty cycle is no greater than 70%.
Use the following formula to calculate the output current when the duty cycle is greater
than 70%, where n is the duty cycle.
« Total output current from the listed pins = (IOL 0 0.7)/(n 0 0.01)
Example when n = 80% and IOL = 10.0 mA
Total output current from the listed pins = (10.0 1 0.7)/(80 7 0.01) 0 8.7 mA
Note that the duty cycle has no effect on the current that is allowed to flow into a single
pin. A current higher than the absolute maximum rating must not flow into a single pin.
Note 5. The maximum value is 40 mA in the products for industrial applications
(R7FE100Gxx3xxxC) with an ambient operating
temperature range of 85°C to 105°C.
Note 6. The maximum value is 80 mA in the products for industrial applications
(R7F100Gxx3xxxC) with an ambient operating temperature range of 85°C to 105°C.

Remark The characteristics of functions multiplexed on a given pin are the same as those for
the port pin unless otherwise specified.
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Note 4. The listed currents apply when the duty cycle is no greater than 70%.
Use the following formula to calculate the output current when the duty cycle is greater
than 70%, where n is the duty cycle.
« Total output current from the listed pins = (IOL 1 0.7)/(n 17 0.01)
Example when n = 80% and IOL = 10.0 mA
Total output current from the listed pins = (10.0 © 0.7)/(80 7 0.01) 1 8.7 mA
Note that the duty cycle has no effect on the current that is allowed to flow into a single
pin. A current higher than the absolute maximum rating must not flow into a single pin.
Note 5. The maximum value is 40 mA in the products for industrial applications
(R7F100Gxx3xxxC) with an ambient operating
temperature range of 85°C to 105°C.
Note 6. The maximum value is 80 mA in the products for industrial applications
(R7F100Gxx3xxxC) with an ambient operating temperature range of 85°C to 105°C.

Remark The characteristics of functions multiplexed on a given pin are the same as those for
the port pin unless otherwise specified.
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86. 37.3.2 Supply current characteristics (Page 1387 to Page 1394)
Incorrect: Correct:
37.3.2 Supply current characteristics 37.3.2 Supply current characteristics
(1) 30- to 64-pin package products with 96- to 128-Kbyte flash ROM (1) 30- to 64-pin package products with 96- to 128-Kbyte flash ROM
(TA=-40to +105°C, 1.6 V<EVDD0< VDD < 5.5V, Vss = EVsso=0 V) (1/4) (TA=-40to +105°C, 1.6 V< EVDD0< VDD < 5.5V, Vss = EVsso =0 V) (1/4)
nem | Symbal Condiions Min. | Typ. | Max. | unit item | Symbal Condiians win. | Typ. | max [ une
Supply | loo Cperating | HS fiiy = 32 JAHzHob 2 Basle Voo =50V 1.4 — mA Supply |lom Operaing | HS Tl = 32 WHZNow 2 Baslic Voo=50V 13 — &
currant mode ihikgh-spe=d main} operation carrant mode ihigh-spead main) operation
Hicin 1 Mot Voo =15V 12 [ — r— mode Voo =1EW 13 | —
Nomal Voo =50V 31 [ 51 [ma Nomal  |Voo=50W g | 50 |ma
operation operation
Voo = 1.8V 31 [ 81 Voo = 1EW 30 | 5o
Le fey= 24 MHZNobs 2 |Momal  |Woo=S.0W 23 [ 33 [ma LS f- 24 MHZew 2 |Momal  (Voo-SOV 23 [ 28 | ma
low-speed main) operation low-spesd main) operation
mods Voo =15V 23 | 33 mos Voo = 1BV 23 | 23
i = 15 Mz 2 Nomal Voo =50V 17 23 | mA fiH = 15 MHzNow 2 Nomial Voo =50V 17 27 | mA
operation operation
Voo =15V 17 | 28 Voo - 1EW 17 | 27
o = 4 iHzhobe 3 Normal Voo =50V 0.2 L7 | mA T = 4 MIHZHote X Nomal Voo =50V 0.2 0.7 | mA
operation operation
Voo =16V 4 | o7 Voo =16V o4 | o7
LF f = 2 paHZNote 3 Nomal  |Voo =50V 6 | 332 | pa L fitd = 2 MHZMote 3 Normal  |Woo=50W 200 | 325 | pa
{low-prower main ) cperation - {low-povwer main) operation
mode Voo =16V s | 33 iy Voo =16V 200 | 325
fi = 1 WiHZHote 3 Nomal  |Voo =50V 115 [ 181 | pa find = 1 WHZMot 3 Normal  |Voo=50W 112 | 178 | pa
operation operation
Voo =16V 114 | 180 Voo =16V 11 | 178
HS fage = 20 MHzNoted | Momal Voo =50V 1.9 32 | mA HS fige = 20 MHzNot 4 | Normial Voo =50V 1.9 32 | mA
ihigh-spead maln} | =g ) t t thigh- I =g ) + t
i b |smarewsve input [ operaton 3 | a2 gespesdmain) | Squarewave Input | operation o TR 19 | 32
mode mode
LS fuge = 20 MHzMete 4, |Momal | Woo= 5.0V 13 | 20 [ma LS fupc = 20 MHzMote 4, |Normal  |Voo=50W 13 | 30 | ma
low-speed . , " (low-5peed mai Sq ) t i
{low-speed main) Square wawve Input operation Voo =15V 8 a0 Ep 1 Square wave Input DoEratan Voo =18V 17 3.0
mode 18 mods
fupc= 20 MHzNote 4, |Nomal  [Voo-50W 20 | 23 [ma fup = 20 MHzMote 4, |Normal | Voo =50V 19 | 32 | ma
operation Resonator connection | opesation
FRESONEIN COnnEcian Voo =18V 20 | 22 Vee-1EV I3 32
fuse = 10 MHzMoi® 4 |Momal  |Woo=S0W g | 15 [ma fuze = 10 MHzMete 4, |Momal  (Voo=50V 03 [ 16 | ma
=g y t  |operation Square wave Inpul | opeTation
SHquare wave input Voo =18V 03 | 15 = Voo = 1BV 03 | 15
fupc= 10 MHzZNete 4, |Nomal  [Voo=50W 13 | 17 [ma fupc= 10 MHzNote 4 |Normal | Voo=50W 13 | 17 | ma
operation operation
Resonalor connecton pp——— TERE Resonakr connection Voo =18V 1a |17
fuge = 3 MHZMote 4 |Momal  |Woo= S50V 03 | 13 [ma fuge= 8 MHzMole 4, |Mormal  (Voo=50V 03 | 1.3 | ma
o y - g Sou ! i operation
Squarewave Ingul | Operation [ 28 | 13 Stuare wave Inpu Voo =18V o7 | 13
fang = 3 MHzMote 4, Mormial Voo =50V ] 14 | mA fugg = 5 MHzMow 4, Normal Voo =50V ik} 14 | mA
Resonator conneclon | operation Voo= 18V s 4 Resonaior connection | operation Voo =18 W 03 14
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Note 1. The listed currents are the total currents flowing into VDD and EVDDO, including the
input leakage currents flowing when the level of the input pin is fixed to VDD, EVDDO
or Vss, EVsSso. The currents in the Max. column include the peripheral operation
current, but do not include those flowing into the A/D converter, LVD circuit, I/O port,
and on-chip pull-up/pulldown resistors, and those flowing while the data flash
memory is being rewritten.

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.

Remark 1. fiH: High-speed on-chip oscillator clock frequency

Remark 2. fim: Middle-speed on-chip oscillator clock frequency

Remark 3. fMx: High-speed system clock frequency (X1 clock oscillation frequency or external main

system clock frequency)

Remark 4. The typical value for the ambient operating temperature (TA) is 25°C unless otherwise

specified.
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Note 1. The listed currents are the total currents flowing into VDD and EVDDO, including the
input leakage currents flowing when the level of the input pin is fixed to VDD, EVDDO0
or Vss, EVSso0. The currents in the Max. column include the peripheral operation
current, but do not include those flowing into the A/D converter, LVD circuit, 1/0O port,
and on-chip pull-up/pulldown resistors, and those flowing while the data flash
memory is being rewritten.

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.

Remark 1. fiH: High-speed on-chip oscillator clock frequency

Remark 2. fim: Middle-speed on-chip oscillator clock frequency

Remark 3. fMx: High-speed system clock frequency (X1 clock oscillation frequency or external main

system clock frequency)

Remark 4. The typical value for the ambient operating temperature (TA) is 25°C unless otherwise

specified.
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(1) 30- to 64-pin package products with 96- to 128-Kbyte flash ROM
(TA=-40to +105°C, 1.6 V<EVDD0< VDD < 5.5V, Vss = EVsso= 0 V) (2/4)

em | Symboi Condiions Min. | Typ. | Max. | Unit
SLPF—:{ oo DDE’EUFQ SLDEj'ElE'I'I'l feus = 32763 kHzNots !. MNomal TA=-40"C 3.7 E.3 I.IA
ﬂrﬁr mode fq-:;;zmem:ﬂ ;?:Im;q;ﬁ operation — a1 | s
Ta=+50°C 4.4 o7
Ta=+70°C 21 15.0
Ta=+85"C _B0 | 234
Ta=+105"C B.7 42.5
TeuE = 32.765 kHzhote 2 | Nomal Ta=-40°C 3.3 5.6 HA
Squars wave input B P 35 | 57
Ta=+50°C 37 B4
Ta= 470G 43 | 135
Ta=+85"C 5.2 21.3
Ta=+105"C 76 | 387
TeuE = 32.765 kHzhote 2 | Nomal Ta=-40°C 3.3 5.2 HA
Resonator connection | pperation Tam T a5 s
Ta=+50°C 3.8 7.9
Ta=+70°C 4.4 13.5
Ta=+85"C 5.3 21.
Ta=+105"C _749 | 388

Note 1. The listed currents are the total currents flowing into VDD and EVDDO, including the
input leakage currents flowing when the level of the input pin is fixed to VDD, EVDDO
or Vss, EVsSso. The currents in the Max. column include the peripheral operation
current, but do not include those flowing into the A/D converter, LVD circuit, I/O port,
and on-chip pull-up/pulldown resistors, and those flowing while the data flash
memory is being rewritten.

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

not include the current flowing into the RTC, 32-bit interval timer, and watchdog timer.

Note 3. The listed currents apply when the high-speed on-chip oscillator, high-speed system
clock, middle-speed on-chip oscillator, and low-speed on-chip oscillator are stopped,
and the low power consumption oscillation 3 is specified (AMPHS1, AMPHSO = 1, 1).
They do not include the currents flowing into the RTC, 32-bit interval timer, and
watchdog timer.

Remark 1. fiL: Low-speed on-chip oscillator clock frequency

Remark 2. fSuB: Subsystem clock frequency (XT1 clock oscillation frequency)
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(1) 30- to 64-pin package products with 96- to 128-Kbyte flash ROM
(TA=-401to +105°C, 1.6 V<EVDD0< VDD £ 5.5V, Vss = EVsso = 0 V) (2/4)

tem | Symiooi Condftions Min. [ Typ. | Max | unit
supply  [looa Operating | Subsystem feUB = 32.769 KHzMote 2, |Momal | Ta=-40"C 32 [ 55 | pa
current made ciock operation | Low-spead on-chip operation -
Nosa 1 mode pscliator ooeration TA = +25°C 35 | 58
TA=+50"C 3.3 a5
TA=+7T0°C 4.4 13.E
TA=+35"C 5.3 22
Ta=+105"C 7.7 | 405
ToUE = 32 755 kHzhoe 2 | Nomal Ta=-40"C 3.2 56 HA
Square wave Input R L e— 12 | 57
TA=+50"C 37 | as
TA=+7T0°C 4.3 1.7
TA=+35"C 5.2 214
TA=+105"C 7.5 35.0
feug = 32.755 kHzMe 2 | Nomal | Ta=-40"C 32 [ 52 | pa
Resonator cornection | operation Ta= 3250 34 | 54
TA=+50"C 3.7 77
TA=+7T0°C 4.3 124
Ta= +55°C 52 | 205
TA=+105"C .7 38.5

Note 1. The listed currents are the total currents flowing into VDD and EVDDO, including the
input leakage currents flowing when the level of the input pin is fixed to VDD, EVDDO0
or Vss, EVSso. The currents in the Max. column include the peripheral operation
current, but do not include those flowing into the A/D converter, LVD circuit, 1/O port,
and on-chip pull-up/pulldown resistors, and those flowing while the data flash
memory is being rewritten.

Note 2. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-
chip oscillator, high-speed system clock, and subsystem clock are stopped. They do
not include the current flowing into the RTC, 32-bit interval timer, and watchdog timer.

Note 3. The listed currents apply when the high-speed on-chip oscillator, high-speed system
clock, middle-speed on-chip oscillator, and low-speed on-chip oscillator are stopped,
and the low power consumption oscillation 3 is specified (AMPHS1, AMPHSO = 1, 1).
They do not include the currents flowing into the RTC, 32-bit interval timer, and
watchdog timer.

Remark 1. fiL: Low-speed on-chip oscillator clock frequency

Remark 2. fSuB: Subsystem clock frequency (XT1 clock oscillation frequency)
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(1) 30- to 64-pin package products with 96- to 128-Kbyte flash ROM
(TA=-40to +105°C, 1.6 V<EVDD0< VDD < 5.5V, Vss = EVsso= 0 V) (3/4)

Item GWDD CondTons Min. T}'D. Max. Unit
Supply loce HALT mode  [HS 4= 32 MHZWobe: (Voo =50W 058 | 1.8 [ ma
currenfliole 1| Noto 2 :Ecrgeoeec mainj} p——— IEREE)

LS = 24 MHZHot23 (VDO =S50V 046 [ 154 | ma
(low-spead main)
made Voo =16V 048 [ 154
fid= 16 MHZHobe2 (VDD =50V 04E | 123 | ma
Voo =18V 048 | 123
i = 4 MHz Mo 4 Voo=50V 0.0% | 027 | m&
Voo =16V 0.08 |_0.27
LP i = 2 MHz o= 4 Voo=50V N 4 | aA
ELIZII'::-:IWET 'ralr'] Voo = 16V ETH IR
T = 1 MHzMo= 4 Voo=50V 29 i1 A
Voo =16V a9 i1
H5 T =20 MHzNot= & (VDo= 50V 3 1.07 ma
:Ecl';m main} | Sguare wave Input P o | 1o
LS T =20 MHzNot= & (VDo= 50V 0.23 1.07 ma
EL'ZI;:-EEPE% main] Square wave Input P ErT
T =20 MHzNo= 8 |yoo= 50V 041 | 128 | maA
Resonalor conneciion Voo = 1.8V ']i E
T = 10 MHzNot= & (VDo= 50V 0.14 D57 ma
Squarewavelngut [T 212 | oS5
T = 10 MHzNot= & (VDo= 50V 0.24 D.ea ma
Resonalor conneciion Voo = 1BV ﬂ m
i = B MHzMote £ Voo=50V 0.12 0.47 ma
Sguare wave Input pre————— 510 | 0as
i = B MHzMote £ Voo=50V 021 D.53 ma
Resonalor conneciion Voo = 1BV & E
Note 1. The listed currents are the total currents flowing into VDD and EVDDO, including the

input leakage currents flowing when the level of the input pin is fixed to VDD, EVDDO
or Vss, EVsSso. The currents in the Max. column include the peripheral operation
current, but do not include those flowing into the A/D converter, LVD circuit, I/O port,
and on-chip pull-up/pulldown resistors, and those flowing while the data flash
memory is being rewritten.

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.
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(1) 30- to 64-pin package products with 96- to 128-Kbyte flash ROM
(TA=-401to +105°C, 1.6 V< EVDD0< VDD £ 5.5V, Vss = EVsso = 0 V) (3/4)

Hem | Symbol Congitions Min. | Typ. | Max. | Untt
Suppiy loce  |HALTmode  |HS fo4= 37 Mo | VOO =50V 054 | 183 [ ma
e et g maln] Voo = 1BV 053 | 1
LS foi= 24 MHZNoWE | VDD=S0V 045 | 15 | ma
low-speed main)
oty Voo = 1BV 044 | 143
fe4= 16 MZhete3  |Voo =50V 045 | 113 | ma
Voo = 1BV n4d | 118
tai-4 MHZboted  |VoD=50V 00E | 025 | ma
Voo =16V 006 | 025
P i = 2 MHZNobe & Voo =50V 33 120 ()
{lcw-pover main)
e Voo =16V 33 | 1m
tar-1MHZbote s |Voo=50V 23 | 76 | pa
Voo =16V m | T
HS fux = 20 MHzMow 5, | Voo = 50V 022 | 107 | ma
:i";m main} | Sguare wave Input p——— o,
LS fux = 20 MHzMow 5, | Voo = 50V 022 | 107 | ma
E:E;:::pm I e R [rpy 018 | 103
fux = 20 MHzMow 5, | Voo =50V 040 | 128 | ma
RSN COMNEAn | o= 18 W nze | 127
fux= 10 MHzVol 5, | Voo =50V 014 | 057 | ma
Squarwave Nl e L 1EY 01z | 054
fux = 10 MHzMow 5, | Voo =50V 024 | oes | ma
RSN COMNEAn | o= 18 W 023 | 06s
fux= B MHZNowS, Voo =50V 012 | 047 | ma
Squarwave Nl e L 1EY 010 | D
fux= B MHZMowS Voo =50V 0zl | 058 | ma
Resonalor connecion Voo = 1BV 220 057

Note 1. The listed currents are the total currents flowing into VDD and EVDDO, including the
input leakage currents flowing when the level of the input pin is fixed to VDD, EVDDO0
or Vss, EVSso. The currents in the Max. column include the peripheral operation
current, but do not include those flowing into the A/D converter, LVD circuit, 1/O port,
and on-chip pull-up/pulldown resistors, and those flowing while the data flash
memory is being rewritten.

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.
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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.

Remark 1. fiH: High-speed on-chip oscillator clock frequency

Remark 2. fim: Middle-speed on-chip oscillator clock frequency

Remark 3. fMx: High-speed system clock frequency (X1 clock oscillation frequency or
external main system clock frequency)

Remark 4. The typical value for the ambient operating temperature (TA) is 25°C unless
otherwise specified.
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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.

Remark 1. fiH: High-speed on-chip oscillator clock frequency

Remark 2. fim: Middle-speed on-chip oscillator clock frequency

Remark 3. fMx: High-speed system clock frequency (X1 clock oscillation frequency or
external main system clock frequency)

Remark 4. The typical value for the ambient operating temperature (TA) is 25°C unless
otherwise specified.
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(1) 30- to 64-pin package products with 96- to 128-Kbyte flash ROM (1) 30- to 64-pin package products with 96- to 128-Kbyte flash ROM
(TA=-40to +105°C, 1.6 V<EVDDO<VDD< 5.5V, Vss = EVsso= 0 V) (4/4) (TA=-40to +105°C, 1.6 V<EVDDO=<VDD< 5.5V, Vss=EVsso= 0 V) (4/4)

Itam Symibal Condifons Min. | Typ. | Max | Unit Itam Symioal Congithons Miri. Typ. | Mac | Unt
Supply looz HALT mode | Subsysiem ciock | faue = 32765 kHzMoie 3, Ta = -40"C 0BS5S | 204 | pA Supply looez: HALT mode | Subsysiem ciock | fsue = 32.TES kHzMowe 3, Ta=-20"C 053 [ 231 | pA
i.lﬂrﬂrﬁr: Hole 2 operation mode I:.'?w@:ﬁ":? an-chip sscllator [T _——— | i Eﬂﬁr Mot 2 operation mode ;gwﬁ-si::c on-chip osciliator R == ==

Ta= +50"C 130 | 585 Ta= +50°C 0ED | 485
Ta= +70°C 472 | 1105 Ta= +70C 147 | 947
Ta= +35'C 240 | 1947 Ta= +85°C 178 | 1786
Ta= +105"C 432 | 373 Ta= +105°C 441 | 37T
feue = 32768 kHZ, Ta=-20"C 022 | 2mM | pa feuE = 32768 KHE, Ta=-20"C 020 | 197 | pA
Square wave Input Nt 1 s 029 | 180 Square wave nput Nt 1 ase n29 | 200
Ta= +50"C D44 | 446 Ta= +50°C 054 | 533
Ta= +70°C D0ED | 236 Ta= +T0C 053 | 1084
Ta= +85°C 144 | 17.53 Ta= +85°C 170 | 1962
Ta= +105"C 324 | 3511 Ta= +105°C 410 | 4182
feue = 32768 kHZ, Ta=-20"C 023 | 206 | pA feuE = 32768 KHE, Ta=-20"C 021 | 204 | pA
Resanator comnection N & | - s25C D3 | 22 Resanator connecton Mew 1 s e 033 | 228
Ta= +50"C 051 | 4.5 Ta= +50°C 043 | 438
Ta= +70°C 0E3 | 853 Ta= +T0°C 105 | 1136
Ta= +35'C 152 | 1811 Ta= +35"C 176 | 20.04
Ta= +105"C 337 | 3604 Ta= +105°C 430 | 4252
loo:  (STOPmode |RAMSDS = oeotes Ta=-20"C 015 | 145 | pa oz |STOPmMOte | RAMSDS = Dot Ta=-20"C 0i5 | 145 | pa
Ta= +25'C 023 | 145 Ta=+25'C 023 | 145
Ta= +50"C 0.45 4 Ta = +50°C 045 4
Ta = +T0°C os 3 Ta= +70C a8 3
Ta= +35'C 15 17 Ta= +35"C 16 17
Ta= +105"C 4 3 Ta= +105°C 4 35
RAMSDS = {Hobs 7 Ta=-40"C 014 | 145 | pa RAMSDS = {hota T Ta=-20"C 014 | 145 (pA
Ta= +25'C 021 | 145 Ta=+25'C 021 | 145
Ta= +50"C 04 35 Ta= +50°C 04 35
Ta= +70°C 08 8.5 Ta= +70C 0.8 8.5
Ta= +35'C 14 18 Ta= +35"C 14 18
Ta= +105"C 3z 30 Ta= +105°C 3z 30
RAMSDS =1, Ta=-20"C 0z2 | 153 | pa RAMSDS =1, Ta=-20"C 022 | 153 (pa
12B-Hz realtime clock operation Mok & E— 03z | 1 12B-Hz realime chock operation e & R 03z | 125
TA= +50°C 0s2 | 262 Ta= +50°C 053 | 352
Ta= +70°C 053 | E63 Ta= +70C 054 | B54
Ta= +35'C 154 | 15.14 Ta= +35"C 155 | 1515
Ta= +105"C 334 | 304 Ta= +105°C 3.40 | 3020
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Note 1. The listed currents are the total currents flowing into VDD and EVDDO, including the
input leakage currents flowing when the level of the input pin is fixed to VDD, EVDDO
or Vss, EVSso. The currents in the Max. column include the peripheral operation
current, but do not include those flowing into the A/D converter, LVD circuit, I/O port,
and on-chip pull-up/pulldown resistors, and those flowing while the data flash
memory is being rewritten.

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 on-chip oscillator, middle-speed on-
chip oscillator, high-speed system clock, and subsystem clock are stopped. They
include the currents flowing into the RTC, but do not include those into the 32-bit
interval timer and watchdog timer.

Note 4. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-
chip oscillator, high-speed system clock, and low-speed on-chip oscillator are
stopped. They include the currents flowing into the RTC, but do not include those into
the 32-bit interval timer and watchdog timer.

Note 5. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-
chip oscillator, high-speed system clock, and low-speed on-chip oscillator are
stopped, and the setting of RTCLPC is 1, and the low power consumption oscillation
3 is specified (AMPHS1, AMPHSO = 1, 1). They include the currents flowing into the
RTC, but do not include those into the 32-bit interval timer and watchdog timer.

Note 6. The listed currents with this setting allow retention of the contents of the entire RAM
area. The listed currents apply when the low-speed on-chip oscillator and subsystem
clock oscillation are stopped. They do not include the current flowing into the RTC,
32-bit interval timer, and watchdog timer. For the current for operation of the
subsystem clock in the STOP mode, refer to that in the HALT mode.

Note 7. The listed currents with this setting allow retention of the contents of a specified 4-
Kbyte area of the RAM. The listed currents apply when the low-speed on-chip
oscillator and subsystem clock oscillation are stopped. They do not include the
currents flowing into the RTC, 32-bit interval timer, and watchdog timer.

Note 8. The listed currents with this setting allow retention of the contents of a specified 4-
Kbyte area of the RAM. The listed currents apply when the low-speed on-chip
oscillator is stopped, the setting of RTCLPC is 1, and the low power consumption
oscillation 3 is specified (AMPHS1, AMPHSO = 1, 1). They do not include the currents
flowing into the RTC, 32-bit interval timer, and watchdog timer.

Remark 1. fiL: Low-speed on-chip oscillator clock frequency

Remark 2. fSuB: Subsystem clock frequency (XT1 clock oscillation frequency)
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Note 1. The listed currents are the total currents flowing into VDD and EVDDO, including the
input leakage currents flowing when the level of the input pin is fixed to VDD, EVDDO0
or Vss, EVSso0. The currents in the Max. column include the peripheral operation
current, but do not include those flowing into the A/D converter, LVD circuit, 1/0O port,
and on-chip pull-up/pulldown resistors, and those flowing while the data flash
memory is being rewritten.

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 on-chip oscillator, middle-speed on-
chip oscillator, high-speed system clock, and subsystem clock are stopped. They
include the currents flowing into the RTC, but do not include those into the 32-bit
interval timer and watchdog timer.

Note 4. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-
chip oscillator, high-speed system clock, and low-speed on-chip oscillator are
stopped. They include the currents flowing into the RTC, but do not include those into
the 32-bit interval timer and watchdog timer.

Note 5. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-
chip oscillator, high-speed system clock, and low-speed on-chip oscillator are
stopped, and the setting of RTCLPC is 1, and the low power consumption oscillation
3 is specified (AMPHS1, AMPHSO = 1, 1). They include the currents flowing into the
RTC, but do not include those into the 32-bit interval timer and watchdog timer.

Note 6. The listed currents with this setting allow retention of the contents of the entire RAM
area. The listed currents apply when the low-speed on-chip oscillator and subsystem
clock oscillation are stopped. They do not include the current flowing into the RTC,
32-bit interval timer, and watchdog timer. For the current for operation of the
subsystem clock in the STOP mode, refer to that in the HALT mode.

Note 7. The listed currents with this setting allow retention of the contents of a specified 4-
Kbyte area of the RAM. The listed currents apply when the low-speed on-chip
oscillator and subsystem clock oscillation are stopped. They do not include the
currents flowing into the RTC, 32-bit interval timer, and watchdog timer.

Note 8. The listed currents with this setting allow retention of the contents of a specified 4-
Kbyte area of the RAM. The listed currents apply when the low-speed on-chip
oscillator is stopped, the setting of RTCLPC is 1, and the low power consumption
oscillation 3 is specified (AMPHS1, AMPHSO = 1, 1). They do not include the currents
flowing into the RTC, 32-bit interval timer, and watchdog timer.

Remark 1. fiL: Low-speed on-chip oscillator clock frequency

Remark 2. fSuB: Subsystem clock frequency (XT1 clock oscillation frequency)
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(2) Peripheral Functions (Common to all products) (4) Peripheral Functions (Common to all products)
(TA=-40to +105°C, 1.6 V< EVDD0O= EVDD1<VDD<5.5V, Vss=EVsso=EVss1=0V) (TA=-40to +105°C, 1.6 V< EVDD0 = EVDD1<VDD< 5.5V, Vss = EVsso = EVss1=0 V) (1/2)
t&m Symbal Conditions Min. | Twp. | Max | Unit ltem Symbol Conditions Min. | Typ. | Max | Unit
High-speed on-chip pHiote 1 HIPREC = 1 /0| — WA Hign-sp=ed on- IFpticte 1 | HIPREC = 1 240 | — A
erscillator operati — chlp asdiiator
it m HIPREC =10 M0 — | pA operating cument HIFREC = 0 /O — | wA
Middle-spesd on-chip =pahods 1 20 — [Ie. Migdie-spaed an- | |Fpshiole 1 20 —_ uA
oscillator operating chip oscliator
cument operating curment
Low-speed on-chip =y Mode 1 o3 — A Low-speed on- IFa Mete 1 0.3 —_ U
oscillator operating chip osclllator
curment oparating cument
RTC operating cument R frrcowk = 32768 kiHz D005 — | pA RTC operating IR RTCOLE = 32.76E kHZ paoos | — A
Mobes 1, 2. 3 - caurnant Motes 1, 2,3
fRTcow = 128 He 000z — | wA TRTSoL = 128 Hz pooz| — | pa
32-bit interval timer 4 0 | — | pA 32-bat Inbarva Im s | — | pa
operating cument Hotes 1, 2. 4 timer operaiing Mobes 1, 2 4
Watchdog mer operating | haor fiL = 32 768 kHz (typ.) x| — A carrani
cument Mates 1, 2. 6 Watchdog timer | hweer L = 32,788 kHz (fyp.) n3z | — | pa
AD converter operating | laoc When Mommal mode, AVRes = VDo =50V 085 | 18 | ma operating cumment [ Metesd, 2.5
cument MemELE | Conversion 3 T Low voltage mode. Avme= = Voo = 20V 08 | 075 | ma AD convener 1ADE WNEn conversin & | NOMmal moge, AVREFR = Voo = 5.0V 0es [ 16 | ma
g Motes 1, 8 spead
speed mperatng et maKimLm Low valtage made, AVr=rr = Voo - 3.0V 0s | o7E | ma
A\=eFP cument lpreshote 7 | A\Rere = 5.0V 52 — ph ANRE= cument |soeEFiole | AVREFF= 5.0V 52 — uA
AD converter intemal spme=Hots 1 14 | — | pA T
refierence voltage curment AJD convener |apisErtion 114 — uA
Intemal reference (1
Temperature sensor Mot 1 10 — pA ! "
operating cument woitage current
) . . Temperatura e bote 10 — e
- r chan —
Y ﬁ'l'n’EﬂEf operating s Per channel 50 A sensor operating |1
caurrant
Comparator operat nhotes 1, 8 8 _
mﬁ " " uh DA converter InacMetes | Perchanne 150 | — ey
operating cument |1,
VD operating current I 0.2 — A
Motes 1, 18 Comparator Jopp o E — U
- iz = "y operating cumrent |1,
Motes 1, 10 LvD operating luvoo 0.2 — UA
Self-programming Faphobes 1, 1 25 [ 122 | ma curnent Motes 1, 10
operating cument luvest ooz | — uA
Diata flash rewrite eca 25 [ 122 ma stk
operating cument Motes 1, 12 Selt-programming | jraehotes 25 | 122 | mA
Snooze mode sequencer | laws fin =32 MHz 11 — m4 operling curent | 1, 14
operating cument Motes 1, 13 I Cata flash rewrtte | lsao 25 | 122 | mA
fiL = 32 768 kHz 12 | — | wA operating cument | sooes 1, 12
SMOOZE operating soziote 1 |ADC tobein | The ADC is shifting from the STOP mode 08 | 0BT | mA
cument use to the SMOOZE mode Nots 14
The ADC = operating in the low-wolage 12 | 158
ND0E.
Aesrr =Voo =30V
3P (CSINUART to bein use 07 | DE2
Remote control signal s 0.03 — A
receiver operating cument | Mobes 1, 15
Loww-speed penpheral N RTCLPC =0 0-x2 — A
clock supply cument Motes 1, 18
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(TA=-40to +105°C, 1.6 V< EVDD0= EVDD1<VDD< 5.5V, Vss = EVsso= EVss1=0V) (TA=-40to +105°C, 1.6 V < EVDD0 = EVDD1< VDD < 5.5V, Vss = EVsso = EVss1=0 V) (2/2)
tem Symibol Conditions Min. | Typ. | Max [ Unit _
w ltem Symbl Cordiions Min. Typ. | Max. | Unit
Cutput cument control booom The satting of the CCDE register is not 00H. 00 —
operating cument Mates 1, 17 " - = wA SMOOZE mode | l1ews N fiH = 32 MHz 30- o G4-pin package products with 96- 1o 1.1 — mA
Eequencer Moles 1. T
loCoF Per single Sefting of the lowlevel oufput current: Hi-Z i) — A aperating current e
Mates 1, 18 oulpad curment T - 30- to 64-pin package products with 1.1 —
control port | 22409 of the low-ievel outout cument: 2 1o @[/ — | wA 192- to 256-Kbyte flash ROM and 80-
m pin package product with 128- to 256-
e - tr e Kbvte flash ROM
44- to BO-pin package products Wil 3534- to 12 | —
763-Kbyte flash ROM and 100- to 128-pin
package products
fiL = 32.768 kHz 30- o 54-pin package products with 96- 1o 12 — pA
128-Kbyte flash ROM
30- to 64-pin package products with 1.2 —
192- to 256-Kbyte flash ROM and 80-
pin package product with 128- to 256-
Kbvte flash ROM
44- to BO-pin package products wil 354- to 15 | —
T63-Kbyte flash RCOM and 100- to 125-pin
package products
SHDOZE lasanzhiote 1 | fpm32 MHZ | ADC f0 b2 | The ADC Is shifing from the STOP mods b.& 0.8 mA
operating cument n use 10 the SNOOZE mode. Mot 14
The ADC Is operating In the low-voltage 12 | 138
maode.
AVREFF = VDD = 3.0V
Simplified SR {CSVJART to be In wse o7 D.e2 mA
oMol | 30- 0 64-pin package products wih 96- to i5 | — | ma
L 128-Kbyte flash ROM
30- to 64-pin package products with 17 —
192- to 256-Kbyte flash ROM and 80-
pin package product with 128- to 256-
Kbvte flash ROM
44- to BO-pin package products wil 354- to ag | —
763-Kbyte flash ROM, and 100- to 1258-pin
package products
Remate control IRE 0.03 — HA
signal recelver Mot 1, 15
operating current
Low-spaed lexr RTCLPC =0 gzz | — | pA
peripheral clock Mot 1, 18
supply cument
Copurt curment lccoa The setiing of e CCDE register ks not 00H. 100 — HA
control operating | Motes 1, 17
Carrem locoe Persingle WU CUent | Setting of Me Kw-level oulput currert: HI-Z w | — [ s
motes 1, 18 | control port
Setting of the low-lavl output curmant: 2 to m | — | pa
15 ma
Cperating current | TR 11 - ma,
of the fue random | bets 1
NEMbEr Qeneraton
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Note 1. This current flows into VDD.

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

Note 3. This current flows into the realtime clock (RTC). It does not include the operating
current of the low-speed on-chip oscillator or the XT1 oscillator. The supply current
of the RL78 microcontrollers is the sum of either IDD1 or IDD2, and IRTC, when the
realtime clock is operating or in the HALT mode. When the low-speed on-chip
oscillator is selected, IFIL should be included in the supply current. IDD2 in the
subsystem clock operation mode includes the operating current of the realtime
clock.

Note 4. This current only flows to the 32-bit interval timer. It does not include the operating
current of the low-speed on-chip oscillator or the XT1 oscillator. The supply current
of the RL78 microcontrollers is the sum of either IDD1 or IDD2, and IIT, when the 32-
bit interval timer is operating or in the HALT mode. When the low-speed on-chip
oscillator is selected, IFIL should be included in the supply current.

Note 5. This current only flows to the watchdog timer. It includes the operating current of the
low-speed on-chip oscillator. The supply current of the RL78 microcontrollers is the
sum of IDD1, IDD2 or IDD3 and IWDT when the watchdog timer is operating.

Note 6. This current only flows to the A/D converter. The supply current of the RL78
microcontrollers is the sum of IDD1 or IDD2 and IADC when the A/D converter is
operating or in the HALT mode.

Note 7. This current flows into AVREFP.

Note 8. This current only flows to the D/A converter. The supply current of the RL78
microcontrollers is the sum of the values of either IDD1 or IDD2, and IDAC, when the
D/A converter is operating or in the HALT mode.

Note 9. This current only flows to the comparator. The supply current of the RL78
microcontrollers is the sum of IDD1, IDD2 or IDD3 and ICMP when the comparator is
in operation.

Note 10. This current only flows to the LVD circuit. The supply current of the RL78
microcontrollers is the sum of IDD1, IDD2 or IDD3 and ILVD when the LVD circuit is in
operation.

Note 11. This current only flows during self programming.

Note 12. This current only flows while the data flash memory is being rewritten.

Note 13. This current only flows into the snooze mode sequencer. Note that the operating
current of the low-speed on-chip oscillator and the XT1 oscillator are not included.
The supply current of the RL78 microcontrollers is the sum of either IDD1 or IDD2,
and ISMS, when the snooze mode sequencer is operating or in the HALT mode.
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Note 1. This current flows into VDD.

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

Note 3. This current flows into the realtime clock (RTC). It does not include the operating
current of the low-speed on-chip oscillator or the XT1 oscillator. The supply current
of the RL78 microcontrollers is the sum of either IDD1 or IDD2, and IRTC, when the
realtime clock is operating or in the HALT mode. When the low-speed on-chip
oscillator is selected, IFIL should be included in the supply current. IDD2 in the
subsystem clock operation mode includes the operating current of the realtime
clock.

Note 4. This current only flows to the 32-bit interval timer. It does not include the operating
current of the low-speed on-chip oscillator or the XT1 oscillator. The supply current
of the RL78 microcontrollers is the sum of either IDD1 or IDD2, and IIT, when the 32-
bit interval timer is operating or in the HALT mode. When the low-speed on-chip
oscillator is selected, IFIL

should be included in the supply current.

Note 5. This current only flows to the watchdog timer. It includes the operating current of the
low-speed on-chip oscillator. The supply current of the RL78 microcontrollers is the
sum of IDD1, IDD2 or IDD3 and IwDT when the watchdog timer is operating.

Note 6. This current only flows to the A/D converter. The supply current of the RL78
microcontrollers is the sum of IDD1 or IDD2 and IADC when the A/D converter is
operating or in the HALT mode.

Note 7. This current flows into AVREFP.

Note 8. This current only flows to the D/A converter.

The supply current of the RL78 microcontrollers is the sum of the values of either IDD1 or
IDD2, and IDAC, when the D/A converter is operating or in the HALT mode.

Note 9. This current only flows to the comparator. The supply current of the RL78
microcontrollers is the sum of IDD1, IDD2 or IDD3 and ICMP when the comparator is in
operation.

Note 10. This current only flows to the LVD circuit. The supply current of the RL78
microcontrollers is the sum of IDD1, IDD2 or IDD3 and ILVD when the LVD circuit is in
operation.

Note 11. This current only flows during self programming.

Note 12. This current only flows while the data flash memory is being rewritten.

Note 13. This current only flows into the SNOOZE mode sequencer. Note that the operating
current of the low-speed on-chip oscillator and the XT1 oscillator are not included.
The supply current of the RL78 microcontrollers is the sum of either IDD1 or IDD2,
and Isms, when the SNOOZE mode sequencer is operating or in the HALT mode.

Page 121 of 129



RENESAS TECHNICAL UPDATE TN-RL*-A0100B/E

Note 14. For shift time to the SNOOZE mode, see 18.3.13 SNOOZE Mode Function.

Note 15. This current flows into the remote control signal receiver. It does not include the
operating current of the low-speed on-chip oscillator or the XT1 oscillator. The
supply current of the RL78 microcontrollers is the sum of either IDD1 or IDD2, and
IIT, when the remote control signal receiver is operating or in the HALT mode.
When the low-speed on-chip oscillator is selected, IFIL should be included in the
supply current.

Note 16. This current is added to the supply current in the HALT mode when the setting of
RTCLPC is 0 in the STOP mode, or when the setting of RTCLPC is 0 with the sub-
system clock (fSuB) selected as the CPU clock.

Note 17. This current is added to the supply current when the output voltage control port is
set.

Note 18. This current does not include the current flowing into the I/O port pins.

Remark 1. fiL: Low-speed on-chip oscillator clock frequency

Remark 2. fsuB: Subsystem clock frequency (XT1 clock oscillation frequency)

Remark 3. fCLK: CPU/peripheral hardware clock frequency

Remark 4. The typical value for the ambient operating temperature (TA) is 25°C unless
otherwise specified.
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Note 14. For shift time to the SNOOZE mode, see 23.3.3 SNOOZE mode.

Note 15. This current flows into the remote control signal receiver. It does not include the
operating current of the low-speed on-chip oscillator or the XT1 oscillator. The
supply current of the RL78 microcontrollers is the sum of either IDD1 or IDD2, and
IIT, when the remote control signal receiver is operating or in the HALT mode.
When the low-speed on-chip oscillator is selected, IFIL should be included in the
supply current.

Note 16. This current is added to the supply current in the HALT mode when the setting of
RTCLPC is 0 in the STOP mode, or when the setting of RTCLPC is 0 with the
sub-system clock X (fsX) selected as the CPU clock, while the sub-system clock
X (fsx) is oscillating.

Note 17. This current is added to the supply current when the output voltage control port is
set.

Note 18. This current does not include the current flowing into the 1/O port pins.

Note 19. The listed values apply when the SNOOZE mode sequencer is in normal operation
equivalent to IDD1. They do not include the current flowing into the peripheral
functions other than the SNOOZE mode sequencer.

Remark 1. fiL: Low-speed on-chip oscillator clock frequency

Remark 2. fsX: Subsystem clock X frequency

Remark 3. fCLK: CPU/peripheral hardware clock frequency

Remark 4. The typical value for the ambient operating temperature (TA) is 25°C unless
otherwise specified.
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87. 37.5.2 Serial interface UARTA (Page 1430)
Incorrect: Correct:
(TA=-40to +105°C, 1.6 V < EVDD0 = EVDD1 < VDD £ 5.5V, Vss = EVsso = EVss1 =0 V)
Item Symibol Conditions Min. Ty M. Lirit Hem Symibal Conditions Min. T, Max Unit
Transfer rate 20 o 16200 bps Transter rate 200 o 153600 bps
Caution Select the normal input buffer for the RxDq pin and the normal output mode for the Caution Select the normal input buffer for the RxDq pin and the normal output mode for the
TxDq pin by using port input mode register g (PIMg) and port output mode register g TxDq pin by using port input mode register g (PIMg) and port output mode register g
(POMg). (POMg).
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88. 37.6.1 A/D converter characteristics, (1) Normal modes 1 and 2
(Page 1434)
Incorrect: Correct:
(1) Normal modes 1 and 2 (1) Normal modes 1 and 2
(TA =-40to +105°C, 2.4V < AVREFP <VDD<55V,VSS=0V, (TA=-401to +105°C, 24V < AVREFP <VDD <5.5V,VSS =0V,
reference voltage (+) = AVREFP (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = reference voltage (+) = AVREFP (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVREFM (ADREFM = 1), target pins: ANI2 to ANI14, internal reference voltage, and AVREFM (ADREFM = 1), target pins: ANI2 to ANI14, internal reference voltage, and
temperature sensor output voltage) temperature sensor output voltage)
ftem Symbeol Conditions Min. Tym Mane. Linit fam Symbsol Condtions Mir. Typ. Ma. Unit
Ressclufion RES g 12 Bit Ressiution RES B 12 Bit
Conversion cock fan 1 32 MHz Conversion cock fan 1 32 MHZ
(Owverall erorotss 1,3, 4,8 AINL |45V < fr=rr - Voo2 55 5 LSB Cverall ermortiols 1.3,4,5 AINL | o 4.5V s AVREFR= VDO S S5V 475 L=8
2TV 2 Alssrr=Voo2 55V 2.0 LB . 2TV s AREFF=VDDS S5V 4010 Ls8
24V g AeeFr Voo 55V 0 LsB resolution 24V s AREFP=VDDS 5.5V 280 L=8
Conversion tmehote 8 toony 4.5V s Alrerp - VDo 55V 20 s Conyersion tmetot & | o it 4.5V s AREFF=WDDS 55V 20 T3
27V 2 Hifrerr - Voo 55V 20 ps I ITVsAREFF=VDOSSSY | 20 ps
24V < Afrerr o Voo 55V 20 s 2AVsAVREFRF=VDOSSSY | 20 ps
Fero-coale rmorMotes 1,2,3, 4.6 |Exs 45V e Mesrr=-Voos 55V H1AT FSR Zero-soale errordoes 1,2 3.4 5 | Bz 12-bit 4.5V = AMREFF=WDD= 55V 017 %FSR
27V Afrrr o Vo2 55V H21 | WFER 2TV S AUREFR=NIDS 55V 121 | %FSR
24V < Alrsrr o Voo 55V 121 | %FER resolution |3 aV=Aurerr vV #0021 | %FSR
Full-scale emore®es 1, 23,46  |Ers 45 < Assrr-Voo <55 #A1AT7 “%FSR Ful-scale emmorhlobs 1, 2,3, 4,85 | Ere 12-bit 4.5V = AMREFF=WDD= 55V 017 %FER
27V Afrerr o Vo2 55V 121 | %FER cesolifion | 27V S AvRERP MD0S 55 V #0121 | %FSR
24V < Afrerr Voo 2 55V H21 | WFER 24V S ANREFF=NDIDS 5.5V #121 | %FSR
Integral linearity emorbotes 1. 4,6 | ILE 45V < Arerr-Voo< 55 +30 LB Integral Inearty amorctes 1,4, 5 [ ILE 12-bit 4.5V s AREFP = VDD 55 W 31 Ls8
27V < Arsrr - Voo£ 55 .0 LSB 2TV S ANREFP=NIDS 55V 231 L=8
24V < fifrsrr - Voo 55 10 L=B resolton | S Ve A= V=55 v 230 L=8
Differential inearity emorMots 1 | DLE 4 5V < A\esrp VDo 55 +1.0 LSB Cifferantial Inearfty erorfio 1 | DLE A 45V = AREFF= DD S5 W 2110 L=8
27V < Afrerr o Voo 55V £1.0 LSB ) 27V S AUREFP=NIDS 55V 210 L=8
24V < Afrsrr Voo 55V £1.0 L=B resolulion 15 4v = aurerrzuno=ss v 210 LZ5
Analog input voltage Wi il Adrese ) Anzlog nput oitage VAR 0 AREFR W
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89. 37.6.1 A/ID converter characteristics, (2) Low-voltage modes 1 and
2 (Page 1435)
Incorrect: Correct:
(2) Low-voltage modes 1 and 2 (2) Low-voltage modes 1 and 2
(TA=-40to +105°C, 1.6 V< AVREFP <VDD<55V,VSS=0V, (TA=-401to +105°C, 1.6 V< AVREFP <VDD <5.5V,VSS =0V,
reference voltage (+) = AVREFP (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = reference voltage (+) = AVREFP (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVREFM (ADREFM = 1), target pins ANI2 to ANI14, internal reference voltage, and AVREFM (ADREFM = 1), target pins ANI2 to ANI14, internal reference voltage, and
temperature sensor output voltage) temperature sensor output voltage)
Item Symbol Conditions Min. Typ Mae. Uinit fh2m Symbal Condtions M. THp. M. unit
Resolution RES B 12 Bit Resolution RES B 12 Bit
Conversion dock fan 1 24 MHz Conversion ciock fan 1 24 MHz
Owerall emoriotss 1.3, 4.8 AIML |27V 2 AVeeFr =Voo= 55V 8 LsB Oerall erpogttotes 1.3,4,5 AlML . 27V s AMREFF = VDD S 5.5V ] LS8
24V < Aasrr = Voo 55V +0 LSB i 2.4V s AVREFF = VOO S 55V £ L=8
1.8V < Aeerr = VDD 65V 15 | LS8 resolution Iy = aursrr - Voo =55V 115 | Ls8
1.6V 2 AVssrr =Voo 255V 120 LSB 1EWsAMREFF = VOO S 55V =12.0 L=8
Conversion trmehots 8 toony |27V S AMrerr = Voo 5.5V 333 ps Conversion tmetcts fooey ) ZTVSANREFF = Voo SS5V | 333 ™
24V = Alfesrr = Voo s 55V 50 s — 24VsAREFF=VDOSSSV | 50 s
18V <Az = Voo =55V 100 - resolution I3 5y = Avmsrr - Voo =55V | 10.0 =
1.6V < Arerr =Voo= 55V 200 ps 16V sAMREFF= VOO S55V | 204 =3
Zer-soale emoriiotes 1,2.3.46 |Exs |27V e MVs=rr = Vop< 55V H21 | WFER Zero-scale grorNoks 1,234 8 |Ezs - 2TV S ANREFF = VOO S 5.5V £121 | %FsR
24V < Mlmerr = Voos 55V 21 | WFER 24V S AVREFF = VDO S 55V £21 | WFSR
1BV Alazrr = Voo= 55V 027 | %FSR resolution I & v = Avrerr - Voo =55V 127 | wFsR
16V < Mls=r = Voo 55V 028 | %FER 16V S AVREFF = VDD S 5.5V #0126 | %FSA
Ful-scshs eroetiotes 123,48 |Emz 27V < Alasrr =VDo= 55V #0121 | WFsR Ful-scale eprtiols 1.2,3,4.5 [ Ers v 27V s ANREFF = Voo S 5.5V £21 | WFSR
24V < Mlmerr = Voos 55V 21 | WFER 24V S AVREFF = VDO S 55V £21 | WFSR
1BV < Alrerr = VoD 255V 027 | %FER resolution I = avrerr - v =55 v 2027 | wrsR
1.6V < Alaerr = VDo= 5.5V 128 | WFSR 16V = AWREFF = VDO S 5.5V #1268 | WFSR
Integral linearity emorhiotss 1. 4.6 | ILE 27V = Arerr =Voo< 55V +0 LSB Integral Inearty emortctss 1,4, 5 [ ILE 12-bit 2TV s AREFF = VOO S 5.5V 241 Ls8
24V < Mlmerr = Voos 55V +40 LSB e | 24V S AMRER - VOO £S5V 241 Ls8
1BV < Alaerr = Voo= 5.5V +45 LSB 1.8V S AVREFF = VDD S 5.5V 4.5 L58
1.6V < Alaerr = VDo= 5.5V +45 LSB 1.6V s AUREFF = VDO S 55V 245 Ls8
Differential Inearity emoréote 1 |DLE 2.7V < Aveere = Voo £ 5.5V +15 LSB Difereritlal Inearfty emoetete  (DLE 12-bit 27V S ANREFF = VDD S 5.5V #15 L8
24V < Mlmerr = Voos 55V +15 LSB sy 24V S ANREFF = VDD S 5.5V #1.5 L58
1.8V < Alrsrr =Voos 55V £10 LSB 1.EW = AMREFF = NDD S 5.5 W 220 L3
16V Arsrr =Voos 55V £10 LSB 1.EW =S AMREFF = NDD S 5.5 W 220 L3
Analog nput voltage Wam il AVREsF v Analag Input witage: W 0 ArEr W
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90. 37.6.4 Comparator characteristics (Page 1438)
Incorrect: Correct:
(TA=-40to +105°C, 1.6 V < EVDD0 = EVDD1 < VDD £ 5.5V, Vss = EVsso = EVss1 =0 V)
T em | Symeal | “Condons | Wn | T | Wax | Umt ttem Symbiol Conditions Min Typ. | wmax | umt
nputvotage rangs | s Inpt to the [VREF] and [VREF1 pins o Voo-14 1 v Input voitage range | ReF Input 1o the IVREFD and IWREF1 pins a VDD =14 W
COLVL =0, CILVL=0 - COLVML =0, C10ML =D and EVDDO
EFSVE:T mpi“ IVREF1 pins 14 Moo W ggt:qt_:-'r_nla :;T;Ii[!_a;‘d WREF1 pins 14 EVDDO v
hcar Input bo the IVCMPD and WCMP1 pins 03 Voo +0.3 W IWCNF Input to the IVCMPD and INWCMP1 pins 0.3 Evbpo +0.3 W
Ourtput deday id Voo=30W High-spesed mode 15 us Curpat delay td Voo=3.0V, High-Epesd mode 1.5 us
Input shew rate = 1 Vips p— a0 = Input skew rate = 1 Vips P — a0 -
Offset woltage — High-speed mods L) i Difzet voliage - Hign-speed mode 50 v
Lowe-spesd mods 40 m Low-speed mode 40 my
C::-_eatm stabiization | towe 0 ys Operation stabillzation | toue o us
wait time walt time
ntemal reference VeaRz 14 16 v Imemal reference VEGRD 14 15 W
voltage voitage
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91. 37.8 Flash Memory Programming Characteristics (Page 1444)
Incorrect: Correct:
(2) Data flash memory (2) Data flash memory
(TA=-40to +105°C, 1.6 V<VDD< 55V, Vss=0V) (TA=-40t0 +105°C, 1.6 V<VDD<5.5V,Vss=0V)
foui = 1 MHZ fikmIMHE IMHE |4 MHZ S fow < S MHZ [EMHz s foue < 32 k2| o= 32 MHz foik = 1 MHE foosm2 MHE, 3 MHE | SMHES fuc <8 MHE (B MMz st < 22| foce 2 e
e Gymnizn unzt [ By
" e | T | wmx | | e | v | we | T | v | e | T | vae | e | T | e | S e | meme [ wn | e | omtee [ | e | omies [ | e | mee [ wen | e | e
Progamming |1bye s — | 7a7 | 285 | — | 1D | 4845 | — | 407 | 3B | — | ITA | e | — | 342 | IE | s Programming | 1byis | — | TAT | BERE — | S0 | &8 | — [ 447 | B4E(( — | 37| 3482 | — | 342|325
time e
Erature bme  [255 rew — |78 | =2 | — | 64 [z20| — | 58 [208s| — | 55 |2 | — | 52 | 2087 | ms Emmretime  [255 s — | 72 | 2m2| — | 84 |20 — | 58 |2es| — | 55 | zme| — | 52 |2mm7
byoes bytes
Edanis checking | 1 by Bac4 —_ —_ LY _ _ 152 —_ —_ 131 _ _ 102 —_ —_ Bz s Biank checking | 1 byl 1571 - - 384 - - 182 - —_ 139 —_ —_ 0.2 —_ —_ a3
time time
256 [ - — | 13w — — | =31 | — — |3a®ma| — — |2 - — | 1210 | = =5 L= - — |12 — — | =) = — | zE=Ea| — — | mz2| — — | 1.0
byoes =
Time taken 10 Ty S1op | BED - - 18.0 — - 140 - - 120 | — - "o - - 0n: | s Time sen o forchly oo | Eon - - isn - - 140 - — | 120 - - 110 - — 032
the erxsun the ez
Time unill programming | — 20 — — m — — 20 — — n — — 20 — — b Time untl programming [— .1} - - k.o | - _ k.o - _ 0 - - 1] — -
saars following siarts foilowing
cancefiabion of the STOF cancediafion of the ETOF
nstruction Insrucion
Time unill resding starts | — 0 | — — || — — o= | — — o — — |oxs | — — |ms Time untl reading Stz | — L= — — |oe=| — — |ox=E| — — |o=E| — — | s — -
following setting DFLEN h— E::-|1:n.\n se=fing DFLEN
o1
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92. 38.4 40-Pin Products (Page 1450)

Incorrect:
R7F100GEF3CNP, R7TF100GEG3CNP, R7F100GEH3CNP, R7F100GEJ3CNP
R7F100GEF2DNP, R7F100GEG2DNP, R7F100GEH2DNP, R7F100GEJ2DNP

Contact a Renesas Electronics sales office for details.
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Date: Nov. 24, 2021

Correct:
R7F100GEF3CNP, R7F100GEG3CNP, R7F100GEH3CNP, R7F100GEJ3CNP
R7F100GEF2DNP, R7F100GEG2DNP, R7F100GEH2DNP, R7F100GEJ2DNP

JEITA Packags code

REMESAS code

MASS(TYP)g]
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93. 38.6 48-Pin Products (Page 1453)

Incorrect:

R7F100GGF3CNP, R7F100GGG3CNP, R7TF100GGH3CNP, R7TF100GGJ3CNP
R7F100GGK3CNP, R7F100GGL3CNP, R7F100GGN3CNP

R7F100GGF2DNP, R7F100GGG2DNP, R7TF100GGH2DNP, R7F100GGJ2DNP
R7F100GGK2DNP, R7F100GGL2DNP, R7F100GGN2CNP

Contact a Renesas Electronics sales office for details.
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Correct:

R7F100GGF3CNP, R7F100GGG3CNP, R7F100GGH3CNP, R7TF100GGJ3CNP
R7F100GGK3CNP, R7F100GGL3CNP, R7TF100GGN3CNP

R7F100GGF2DNP, R7TF100GGG2DNP, R7F100GGH2DNP, R7TF100GGJ2DNP
R7F100GGK2DNP, R7F100GGL2DNP, R7TF100GGN2CNP

JETA Package code RENESAS coda MASS(TYP.)g]
P-HWOQ RN 4B8-T=T-0.50 PWOQNOMEHC-A 0.13 g
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