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Release Note

Introduction

Thank you for using the Code Generator for RL78. This document describes the restrictions and points for
caution. Read this document before using the product.
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1.

Introduction

The Code Generator for RL78 is a software tool to generate control programs (device driver programs) for
peripheral modules (timers, UART, A/D, etc.). It generates device driver codes using user settings through
GUI. Initialize code and API (Application Programming Interface) functions are provided. The following
products are provided as code generator for RL78.

Code Generator Plug-in for RL78 (IDE CS+ for CC, CS+ for CA,CX, e? studio)

1.1

AP4 for RL78
Applilet3 for RL78

Product version

CS+ Code Generator for RL78 (CS+ for CC)

CS+ Code Generator for RL78 (CS+ for CA,CX)

e? studio Code Generator Plug-in

Applilet3 for RL78

2.22.00
2.22.00
2.19.00

1.21.00 (4.08.05.01)

Group Version Group Version

RL78/D1A V2.04.05.02 RL78/G13, G13A V2.05.06.02
RL78/F12 V2.04.06.02 RL78/G14 V2.05.06.02
RL78/F13 V2.03.07.02 RL78/G1A V2.04.04.02
RL78/F14 V2.03.07.02 RL78/11A V2.04.05.02
RL78/F15 V1.01.08.02 RL78/L12 V2.04.05.02
RL78/G12 V2.04.06.02

AP4 for RL78 1.21.00 (2.10.07.02)

Group Version Group Version
RL78/F1E V1.01.07.02 RL78/H1D V1.00.03.02
RL78/G10 V1.05.05.02 RL78/11B V1.03.04.02
RL78/G11 V1.02.06.02 RI78/I11C V1.01.07.02
RL78/G1C V1.03.04.02 RL78/I11D V1.01.05.02
RL78/G1D V1.01.04.02 RL78/I1E V1.03.05.02
RL78/G1E V1.04.04.02 RL78/L13 V1.04.05.02
RL78/G1F V1.01.06.02 RL78/L1A V1.01.05.02
RL78/G1G V1.01.03.02 RL78/L1C V1.03.03.02
RL78/G1H V1.01.05.02
R20UT4632EJ0107 Rev.1.07 Page 3 of 38
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1.2 Operating environments

1.21 PC

IBM PC/AT compatible (Windows® 10, Windows® 8.1)

Processor: At least 1 GHz (the product supports hyper-threading and multi-core CPUs)
Memory capacity: 2 GB or more is recommended. At least 1 GB (or 2 GB for 64-bit versions of
Windows®) is required.

Hard disk capacity: At least 200 MB available

Display resolution: 1024x768 or higher; at least 65536 colors

Required elements of the software environment other than the Windows OS: .NET Framework
4.5 plus a language pack

1.2.2 Development tools

1.2.21 CS+

Integrated development environment CS+ from Renesas, V8.07.00 or later
Renesas electronics Compiler for RL78 [CC-RL] V1.11 or later
Renesas electronics Compiler for 78KOR [CA78KO0R] V1.72 or later

1.2.2.2 e? studio, AP4 for RL78 and Applilet3 for RL78

Integrated development environment e? studio (64-bit) from Renesas, 2022-01 or later
Renesas electronics Compiler for RL78 [CC-RL] V1.10 or later

Renesas GCC for RL78 V4.9 or later

IAR Embedded Workbench for Renesas RL78 V4.20 or later
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2. Supported devices

The devices supported by the Code Generator for RL78 are listed below.

Table 2-1. Supported devices

v . Support -: Not support

3 (2% (3
Group . F o |8 |T
PIN D & =
(HW Manual number) evice name s 2
(@]
RL78/F12 Group 20pin R5F1096E, R5F1096D, R5F1096C, R5F1096B, R5F1096A, .00,
(ROTUHO0231EJ0111) RS5F10968
30pin | R5F109AE, R5F109AD, R5F109AC, R5F109AB, R5F109AA | v | v | - | v
32pin | R5F109BE, R5F109BD, R5F109BC, R5F109BB, R5F109BA | v | v | - | v
48pin | R5F109GE, R5F109GD, R5F109GC, R5F109GB, R5F109GA | v | v | - | v
64pin | REF109LE, R5F109LD, R5F109LC, R5F109LB, R5F109LA Jiv|-lv
RL78/F13 Group 20pin | R5F10ABA, R5F10A6C, R5F10A6D, R5F10A6E I vV
R0O1UHO0368EJ021
(RO1UHO368EJ0210) 2001 RSF10AAA, R5F10AAC, R5F10AAD, RSF10AAE, RSF10BAC, | [ T |
PIN | R5F10BAD, R5F10BAE, R5F10BAF, R5F10BAG
320 R5F10ABA, R5F10ABC, R5F10ABD, R5F10ABE, R&F10BBC, | | | _ [,
PIN" | R5F10BBD, R5F10BBE, R5F10BBF, R5F10BBG
R5F10AGA, R5F10AGC, R5F10AGD, R5F10AGE,
48pin | R5F10AGF, R5F10AGG, R5F10BGC, R5F10BGD, Jlvl|-lv
R5F10BGE, R5F10BGF, R5F10BGG
Sdoi RSF10BLC, R5F10ALD, R5F10ALE, RSF10ALF, RSF10ALG, | | | [
PN | R5F10BLC, R5F10BLD, R5F10BLE, R5F10BLF, R5F10BLG
800i R5F10AME, R5F10AMF, R5F10AMG, R5F10BME, .00,
PIN | R5F10BMF, R5F10BMG
RL78/F14 Group 30pin | R5F10PAD, R5F10PAE I Y
(ROTUHO368EJ0210)
32pin | R5F10PBD, R5F10PBE I
480 R5F10PGD, R5F10PGE, R5F10PGF, R5F10PGG, S0y
PN | REF10PGH, R5F10PGJ
64pin | REF10PLE, R5F10PLF, R5F10PLG, R5F10PLH, R5F10PLJ ivl-lv
80pin | R5F10PME, R5F10PMF, R5F10PMG, R5F10PMH, RSF10PMJ | v | v | - | v
100pin | R5F10PPE, R5F10PPF, R5F10PPG, R5F10PPH, RSF10PPJ | v | v | - | v
RL78/F15 Group 48pin | R5F113GL, R5F113GK IV
(ROTUHO559EJ0100)
64pin | R5F113LL, R5F113LK sivl-1v
80pin | R5F113ML, R5F113MK slvl-lv
100pin | R5F113PL, R5F113PK, R5F113PJ, R5F113PH, R5F113PG Jlvl|-lv
144pin | R5F113TL, R5F113TK, R5F113TJ, R5F113TH, R5F113TG Jlvl|-lv
RL78/F1E Group saoin | ROF11KLE, RSF1ILLE, RSF11KLF, RSF11LLF, RSF11KLG, | | | |
(ROTUH0611EJ0052) PN REF11LLG
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Table 2-2. Supported devices

v Support -: Not support

312302
Group ¥l |8 |2
PIN Devi = =
(HW Manual number) evice name o Q.
o w
RL78/G10 Group 10pin | R5F10Y14, R5F10Y 16, R5F10Y17 araras
(ROTUHO384EJ0311)
16pin | R5F10Y44, R5F10Y46, R5F10Y47 2Rarans
RL78/G11 Group 10pin | R5F1051A lv|v| -
(ROTUHO0637EJ0110)
16pin | R5F1054A S v -
20pin | R5F1056A S| -
24pin | R5F1057A S| -
25pin | R5F1058A v -
RL78/G12 Group 200 R5F10266, R5F10267, R5F10268, R5F10269, R5F1026A, .00,
(RO1UHO0200EJ0210) PIN | R5F10366, R5F10367, R5F10368, R5F10369, R5F1036A
. R5F10277, R5F10278, R5F10279, R5F1027A, R5F10377,
24pin AR A
R5F10378, R5F10379, R5F1037A
300in | RSF102A7, R5F102A8, R5F102A9, R5F102AA, R5F103A7, Ay
P R5F103A8, R5F103A9, R5F103AA
RL78/G13 Group 2001 R5F1006A, R5F1006C, R5F1006D, R5F1006E, R5F1016A, S 1T,
(ROTUHO146EJ0330) PIN | R5F1016C, R5F1016D, R5F1016E
odoi R5F1007A, R5F1007C, R5F1007D, R5F1007E, R5F1017A, S 1T,
PN | R5F1017C, R5F1017D, R5F1017E
050 R5F1008A, R5F1008C, R5F1008D, R5F1008E, R5F1018A, S 1T,
PN | R5F1018C, R5F1018D, R5F1018E
R5F100AA, R5F100AC, R5F100AD, R5F100AE, R5F100AF,
30pin | R5F100AG, R5F101AA, R5F101AC, R5F101AD, RSF101AE, | v | v | - | v

R5F101AF, R5F101AG

R5F100BA, R5F100BC, R5F100BD, R5F100BE, R5F100BF,
32pin | R5F100BG, R5F101BA, R5F101BC, R5F101BD, R5F101BE, VA AN N 4
R5F101BF, R5F101BG

R5F100CA, R5F100CC, R5F100CD, R5F100CE, R5F100CF,
36pin | R6F100CG, R5F101CA, R5F101CC, R5F101CD, R5F101CE, | v | v | - | V
R5F101CF, R5F101CG

R5F100EA, R5F100EC, R5F100ED, R5F100EE, R5F100EF,
40pin | R5F100EG, R5F100EH, R5F101EA, R5F101EC, R5F101ED, | v | vV | - | V
R5F101EE, R5F101EF, R5F101EG, R5F101EH

R5F100FA, R5F100FC, R5F100FD, R5F100FE, R5F100FF,
R5F100FG, R5F100FH, R5F100FJ, R5F100FK, R5F100FL,
R5F101FA, R5F101FC, R5F101FD, R5F101FE, R5F101FF,
R5F101FG, R5F101FH, R5F101FJ, R5F101FK, RSF101FL

44pin

R5F100GA, R5F100GC, R5F100GD, R5F100GE, R5F100GF,
R5F100GG, R5F100GH, R5F100GJ, R5F100GK, R5F100GL,
R5F101GA, R5F101GC, R5F101GD, R5F101GE, R5F101GF,
R5F101GG, R5F101GH, R5F101GJ, R5F101GK, R5F101GL

48pin

R5F100JC, R5F100JD, R5F100JE, R5F100JF, R5F100JG,
R5F100JH, R5F100JJ, R5F100JK, R5F100JL, R5F101JC,
R5F101JD, R5F101JE, R5F101JF, R5F101JG, R5F101JH, N
R5F101JJ, R5F101JK, R5F101JL

52pin
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Table 2-3. Supported devices

v : Support -: Not support

21233
Group ¥ o |& |T
PIN Devi =3 =
(HW Manual number) evice name s &
o
RL78/G13 Group R5F100LC, R5F100LD, R5F100LE, R5F100LF, R5F100LG,
(ROTUHO146EJ0330) 64pin R5F100LH, R5F100LJ, R5F100LK, R5F100LL, R5F101LC, slsl o1y
R5F101LD, R5F101LE, R5F101LF, R5F101LG, R5F101LH,
R5F101LJ, R5F101LK, R5F101LL
R5F100MF, R5F100MG, R5F100MH, R5F 100MJ, R5F100MK,
80pin | R5F100ML, R5F101MF, R5F101MG, R5F101MH, R5F101MJ, | v | v | - | v
R5F101MK, R5F101ML
R5F100PF, R5F100PG, R5F 100PH, R5F100PJ, R5F100PK,
100pin | R5F100PL, R5F101PF, R5F101PG, R5F101PH, R5F101PJ, | v | v | - | v
R5F101PK, R5F101PL
1080;n | ROT 100SH, R5F100SJ, RSF100SK, R&F100SL, R&F101SH, | | [ _ [ ,
PN | R5F101SJ, R5F101SK, R5F101SL
RL78/G13A Group 44pin | R5F140FK, R5F140FL vV
(RO1UHO856EJ0050)
48pin | R5F140GK, R5F140GL slivl -1
64pin | R5F140LK, R5F140LL sl -y
100pin | R5F140PK, R5F140PL sl -y
RL78/G14 Group | R5GF104AA, R5F104AC, R5F104AD, R5F104AE, R5F104AF,
30pin | R5F104AG AR
(ROTUHO186EJ0330)
aooin | ROF 104BA, R5F104BC, R5F104BD, R5F104BE, RSF104BF, | [ P
PN R5F104BG -
s6oin | ROF 104CA, R5F104CC, R5F104CD, R5F104CE, RSF104CF, | [ P
PIN | R5F104CG -
400 | ROF104EA, R5F104EC, R5F104ED, RSF104EE, RSF104EF, [ [ [ |
PIN | R5F104EG, R5F104EH
aqoin | ROF104FA, REF104FC, REF104FD, RGF104FE, RSF104FF, | | | |
P R5F104FG, R5F104FH, R5F104FJ
asoin | ROF104GA, R5F104GC, R5F104GD, R5F104GE, RSF104GF, | , | | _ |
P R5F104GG, R5F104GH, R5F104GJ, R5F104GK, R5F104GL
copin | ROF104JC, R5F1040D, RSF104JE, R5F104JF, R5F104JG, .00,
PN R5F104JH, R5F104JJ
e4pin | ROF104LC, R5F104LD, RSF104LE, R5F104LF, R5F104LG, sl o1y
P R5F104LH, R5F104LJ, R5F104LK, R5F104LL
gopin | RSF104MF, R5F104MG, R5F104MH, R5F104MJ, RSF104MK, | | | _ |
PN | R5F104ML
. | R5F104PF, R5F104PG, R5F104PH, R5F104PJ, R5F104PK, ]
100pin | 2sr104pL 1Y /
RL78/G1A Group 20pin | R5F10E8A, R5F10E8C, R5F10E8D, R5F10ESE S0V - v
(RO1UHO0305EJ0200)
24pin | R5F10EBA, R5F10EBC, R5F10EBD, R5F10EBE lv]-v
30pin | RSF10EGA, R5F10EGC, R5F10EGD, R5F10EGE Jlv]-lv
64pin | REF10ELC, R5F10ELD, R5F10ELE slvl-1lv
RL78/G1C Group 32pin | R5F10JBC, R5F10KBC v -
(ROTUHO0348EJ0100)
48pin | REF10JGC, R5F10KGC vl -
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Table 2-4. Supported devices
v Support -: Not support

A
Group ¥ o |& |©
PIN Devi =3 =
(HW Manual number) evice hame s 2
o
RL78/G1D Group .
48 Jiv|v]-
(RO1UHO515EJ0100) pin | R5F11AGG, R5F11AGH, R5F11AGJ
RL78/G1E Group 64pin | R5F10FLC, R5F10FLD, R5F10FLE I
(RO1UHO353EJ0101)
80pin | R5F10FMC, R5F10FMD, R5F10FME IV
RL78/G1F Group 24pin | R5F11B7C, R5F11B7E araras
(RO1UH0516EJ0100)
32pin | R5F11BBC, R5F11BBE IV -
36pin | R5F11BCC, R5F11BCE IV Y-
48pin | R5F11BGC, R5F11BGE IV -
64pin | R5F11BLC, R5F11BLE Siv|v]-
RL78/G1G Group 30pin | RSF11EA8, R5F11EAA aranas
(RO1UHO0499EJ0100)
32pin | R5F11EB8, R5F11EBA S| -
44pin | RSF11EF8, R5F11EFA Jlviv] -
RL78/G1H Group
64pi R5F11FLJ, R5F11FLK, R5F11FLL Siv|v]-
(RO1UHO575EJ0100) pin
RL78/H1D Group 48pin | R5F11NGG, R5F11NGF I -
(RO1UHO756EJ0080)
64pin | R5F11NLG, R5F11PLG, R5F11NLF, R5F11PLF JIiv|v] -
80pin | R5F11RMG, R5F11NMG, R5F11NMF, R5F11NME S|V -
RL78/11A Group 20pin | R5F1076C vl -|v
(RO1UH0169EJ0210)
30pin | R5F107AC, R5F107AE Slv]-|v
38pin | R5F107DE J9ivl-lv
RL78/11B Group 80pin | R5F10MME, R5F10MMG -
(RO1UH0407EJ0100)
100pin | R5F10MPE, R5F10MPG IV Y-
RL78/11C Group 64pin | R5F10NLE, R5F10NLG, RSF11TLE, R5F11TLG v -
(RO1UH0587EJ0210)
80pin | R5F10NME, R5F10NMG, R5F10NMJ, Jivlivl -
100pin | R5F10NPJ, RGF10NPG JIviv|o-
RL78/11C (512KB) 80pin | R5F10NML, R5F10NML(DUAL) aranas
Group
(RO1UHO889EJ0100) 100pin | RS5F10NPL, R5F10NPL(DUAL) S0V -
Note: RL78/I1C (512KB) User's Manual Hardware version is V1.0 Dec 2020.
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Table 2-5. Supported devices
v Support -: Not support

2121303
Group ¥ lo |8 [T
PIN Devi = =
(HW Manual number) evice name s 2
(@]
RL78/11D Group 20pin | R5F11768, R5F1176A araras
(RO1UH0474EJ0100)
24pin | R5F11778, R5F1177A SN -
30pin | R5F117A8, R5F117AA, R5F117AC IV -
32pin | R5F117BA, R5F117BC a2
48pin | R5F117GA, R5F117GC IV -
(RO1UH0524EJ0100)
36pin | R5F11CCC AN
RL78/L12 Group 32pin | R5F10RBC, R5F10RBA, R5F10RB8 IV
(RO1UHO330EJ0200)
44pin | R5F10RFC, R5F10RFA, R5F10RF8 Jiv|-lv
48pin | R5F10RGC, R5F10RGA, R5F10RG8 Jivl-1lv
52pin | R5F10RJC, R5F10RJA, R5F10RJ8 Jivl-lv
64pin | R5F10RLC, R5F10RLA SIivi-|v
RL78/L13 Group 64pin R5F10WLA, R5F10WLC, R5F10WLD, R5F10WLE, .,
(RO1UHO0382EJ0100) R5F10WLF, R5F10WLG
800i R5F10WMA, R5F 10WMC, R5F10WMD, R5F10WME, AR
PIN | REF10WMF, R5F10WMG
RL78/L1A Group 80pin | R5F11MMD, R5F11MME, R5F11MMF VvV -
(RO1UHO0636EJ0100)
100pin | R5F11MPE, R5F11MPF, R5F11MPG 0 viv]-
RL78/L1C Group 8001 R5F110MJ, R5F110MH, R5F110MG, R5F110MF, RSF11OME, [ | 1
(ROTUHO409EJ0100) PIN | R5F111MJ, R5F111MH, R5F111MG, R5F111MF, R5F111ME
1000 | RBF110PJ, REF110PH, RSF110PG, RSF110PF, RSF110PE, [ | [ 1
PIN | R5F111PJ, R5F111PH, R5F111PG, R5F111PF, R5F111PE
RL78/D1A Group 48pin R5F10CGB, R5F10CGC, R5F10CGD, R5F10DGC, 1,11,
(RO1UHO0317EJ0003) R5F10DGD, R5F10DGE
64pin | R5F10CLD, R5F10DLD, R5F10DLE N IV N
800 R5F10CMD, R5F10CME, R5F10DMD, R5F10DME, 1Ty
PIN | R5F10DMF, R5F10DMG, R5F10DMJ
100pin | R5F10DPE, R5F10DPF, R5F10DPG, R5F10DPJ, R5F10TPJ | - | v | - | v
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3. Changes

Describes the changes in this release of the Code Generator for RL78.

3.1 Correction of issues/limitations

Table 3-1. List of Correction of issues/limitations

v : Applicable, -: Not applicable

Group

AlA A A A AAD A A AW A AAA
- |- |F|F|E|lF|F|F|IE|lF|F|FE|FE|F
NN NN N YNy YNy N Yy
L = = I - = = = = - - = = =
O 066 6 6|6 6 66 I
— — — -— -— — — — — - - -— -— -
> |o|= N | |~|>PO/ODMm|T |®|XT|0O

@

-—

w

>

No Description
1 Removal of restrictions on using device S I e
change function in CS+ and e? studio
2 Removal of restriction that Code Generator VA VA VAR VAR VAN VAN VAL VAL BV VS VA BV A VA IV 4
isn’t refreshed immediately after device
change in e? studio
3 Removal of restrictions about CSI11 displays D D
wrong GUI and locks wrong callback function
when changing from receive function to
transmit function (r20ts0545)

Table 3-2. List of Correction of issues/limitations

v : Applicable, -: Not applicable
Group

A A A |A|A A AN A0 A0 AD|A|A
-r|lr|Fr|F|F|F|F|F|F|F|F|F|F|F
NN NN N Y YN NN Y Y YN
[ (o] o [« [ [ [« [« (o] [« (o] (o] (o] [
~ ~ ~ ~ ~ — — — — — ~ ~ ~ ~
e e O e e = = =S = = gl e ol
N|lew|r|jlam|P|B|O|0M|IQ || |0

No Description
1 Removal of restrictions on using device -
change function in CS+ and e? studio
2 Removal of restriction that Code Generator JIlvivivivivIivivivIivivZvIiIvIivI/
isn’t refreshed immediately after device
change in e? studio
3 Removal of restrictions about CSI11 displays | - | - | - | - | = | - | = | - | - |/ | - | -] -] -
wrong GUI and locks wrong callback function
when changing from receive function to
transmit function (r20ts0545)

3.1.1 Removal of restrictions on using device change function in CS+ and e? studio

When using device change function, the following devices have some known issue, so that if these

devices are selected, it can cause abnormal phenomenon in CS+ and e? studio:

»  Using [Change Microcontroller...] function in CS+, device change is failed and CS+ crash
error can be seen.

»  Using [Change device] function in e? studio, after change, the [Code Generator] node
disappears from project tree.

This restriction is removed in this release.

R20UT4632EJ0107 Rev.1.07 Page 10 of 38
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Table 3-3. Change between following devices have some known issue

Before change After change
R5F10NME(80pin) R5F10NML(80pin), R5F10NML(Dual) (80pin)
R5F10NMG(80pin) R5F10NML(80pin) , R5SF10NML(Dual) (80pin)
R5F10NMJ(80pin) R5F10NML(80pin) , R5SF10NML(Dual) (80pin)
R5F10NML(80pin) R5F10NME(80pin), R5F10NMG(80pin), R5F10NMJ(80pin)
R5F10NML(Dual) (80pin) R5F10NME(80pin), R5F10NMG(80pin), R5F10NMJ(80pin)
R5F10NPG(100pin) R5F10NPL(100pin), R5F10NPL(Dual) (100pin)
R5F10NPJ(100pin) R5F10NPL(100pin), R5F10NPL(Dual) (100pin)
R5F10NPL(100pin) R5F10NPG(100pin), R5F10NPJ(100pin)
R5F10NPL(Dual) (100pin) R5F10NPG(100pin), R5F10NPJ(100pin)

3.1.2 Removal of restriction that Code Generator isn’t refreshed immediately after device

change in e? studio

Code Generator isn’t refreshed immediately after device change in e? studio.

For example: Change device from RL78/F15 to RL78/G13. After change, the project tree and the

panel contents don’t be refreshed to

RL78/G13 immediately.

This restriction is removed from this release.

[Before]
&5 Project Explorer X

BS Y §

=

8

£ Peripheral Functions [laflent: Rz 0T

O Properties

+ [== RL78F15 LS
[pi! Includes “ pf this software. By using this software,
2 generate * following link:
B src # http://www.renesas.com/disclaimer
& RL7BF15 HardwareDebug.launch Copyright (C) 2014, 2021 Renesas Electronics
w ":tl Code Generator =0 [ fessssssssasasss s s s s s a s s A AR AR R AR AR AR AR ARAAES
2l Peripheral Functions
- ...J.':( Code Preview  |rrremmes s ki a
e Name r main.c

Common

v Clock Generator

v i

r_cg_cgc.c
i | R_CGC Create

7] R_CGC_Set_ClackMode
] R_CGC_ClockMonitor_Start
7] R_CGC_ClockMonitar_Stap
7] R_CGC_StackPointer_Start
] R_CGC_StackPointer Stop
| R_CGC_RAMECC Start

| R_CGC_RAMECC Stop

0l rcg_cge userc

# Description

* Creation Date: 2021/]

n func

#include "r cg macrodriv
#include "r cg
#include "r cg
f®# Start

;s:_: code for include. Do not edit com

Figure 3-1 [Code Preview] node is still RL78/F15

R20UT4632EJ0107 Rev.1.07
Jul.20.22
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[After]
75 Project Explorer X
v 25 RL78F15

[ Includes

2 generate
2 src
|= RL78F13 HardwareDebug.launch
% Code Generator
f,_iJ Peripheral Functions

v 5 Code Preview

Commeon
v Clock Generator
A e |
%' R_CGC Create
9] R_CGC_Set_ClockMode
bl rcg_cgc_userc
B recg_cgeh
gl rcg_pfdlc

4 r_cg pfdlh
Port

Interrupt

Serial

= B £ Peripheral Functions | /&f Code Preview X |[C] Properties

* Description T
* Creation Date: 2021

*# No other uses are authorized. This software is owr

* applicable laws, in ding copyvright laws.

* THIS5 SOFIWARE IS PROVIDED "AS5 IS™ AND RENESZAS MAE:
¥, INCLUDI BUT NCT LIMI

T

WARERLMNI]

ADVISED OF THE POSSIBILII
* Renesas reserves the right, without notice, to mal
#* pf this software. By using this software, you agre
# following link:

¥ http://www.renesas.com/disclaimer

Version 2.05.0¢
* Device (s)
Tool-Chain

inplements main function.

1712713

Figure 3-2 [Code Preview] node changes to RL78/G13

3.1.3 Removal of restrictions about CSI01 displays wrong GUI and locks wrong callback
function when changing from receive function to transmit function

CSI11 displays wrong GUI and locks wrong callback function when changing from receive function

to transmit function.

Please refer to the document number R20TS0545 of RENESAS TOOL NEWS.
This restriction is removed from this release.

R20UT4632EJ0107 Rev.1.07
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3.2 Specification changes

Table 3-4. List of Specification changes

v : Applicable, -: Not applicable

Group
A0 A0 A0 A0 QA
r|\rF|F-|F|F|F|lF|F|FE|F|F|F|F|F
NN NN NN NN NN NN NN
QI |IQ|®|® Q|9 X |Q P P N 0D
Ol 60| 6 66| 6| | 6 6|66 |I
-— — — Y - -— -— - - - - — — -
>|o =2 |NMN|w (s |>|O|jO|Mm|TM|®|xT|O

@
-—
w
>

No Description
1 Support for RL78/11C (512KB) User's Manual S T
Hardware V1.00 (Dec 2020)
2 Improvement for the specification of RTCwith | - | - | - | - | - | = | = | - | -] -] - | -| -1 -
independent power supply
3 Improvement for the readability of generated JIvilivivivivivIivIivivivivIivZ v
comments for |IC

Improvement for error handling of simple IIC

5 Improvement for showing message when VAR VAN VA VAR VA BV VA BV S IV S IV A VAN BV IV 4
“Device Top View” and “Device List View”

aren’t supported in e? studio

AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN

Table 3-5. List of Specification changes

v : Applicable, -: Not applicable
Group
A A AN | A AN A0 A0 AD|A|A
r|lr|Fr|F|F|F|F|F|F ||| |F|F
NN NN N Y YN NN Y Y YN
QIQ|®|® X QP |Q XXX P 2|
e e O e e = = =S = = gl e o
Nl |x|jla|m|P|P|O0|MIJ|le (> |0
No Description
1 Support for RL78/11C (512KB) User'sManual | - | - | - | - | = | - | = | v/ | - | - | - | - | -
Hardware V1.00 (Dec 2020)
2 Improvement for the specification of RTC S 1R D I i I R
with independent power supply
3 Improvement for the readability ofgenerated | v | v | v |V |V |V |V |V |V |V |V |/ |V |V
comments for IIC
Improvement for error handling of simple lIC | vV |V |V |V | - |V |V |V |V |V |- |V |V |V
5 Improvement for showing message when VAR Ve RV RV A Ve I S A A R BVl BVl RVl RV 4
“Device Top View” and “Device List View”
aren’t supported in e? studio

3.2.1 Support for RL78/11C (512KB) User's Manual Hardware V1.00 (Dec 2020)
Improved the specification to support for RL78/11C (512KB) User's Manual Hardware V1.00 (Dec
2020). The detailed information is as following:
1. Removal of GUI interrupt conflict control between INTRTCICO and INTP12.
2.  Removal of GUI interrupt conflict control between INTRTCIC2 and INTP14.
3. Improvement for the code when selecting INTRTCICO and INTRTCIC2 in interrupt module.
4. Improvement for DTC GUI and code when selecting RTCICO and RTCIC2.

R20UT4632EJ0107 Rev.1.07 Page 13 of 38
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3.2.2 Improvement for the specification of RTC with independent power supply

Apply 2 improvements for RTC specification:
1.  GUI displays message to guide the customer to connect VRTC pin and enable VRTC pin

voltage detection function.
1) [Clock setting] page displays a note message.

Subsystem clock (fSUEB) setting
| ® Subsystem clock oscillator clock £5%) | (O Low-speed on-chip oscillator fIL)

Subsystem clock oscillator clock (fSX) setting

|(Please connect VRTC pin to a stable power-supply more than VPOR (TYP.1.51V).) |

@ XT1 oscillation §XT) () Extemal clock input FEXS)

Frequency 12.768 " | {kHz)
*T1 oscillator oscillation mode setting Mormal w |
Subsystem clock in STOP, HALT mode setting | Stops supply w |

Figure 3-3 Note message in [Clock setting] page

2) [RTC] module displays a note message.
Real-time clock operation setting

(® Unused () Used
(Please connect VRTC pin to a stable power-supply more than VLVDVRTC (MIN. 2.16Y)
and set VRTC pin voltage detection in Voltage Detection )

Figure 3-4 Note message in [RTC] module

2. Improved the code so that RTC doesn’t initialize when VRTC is still above operating voltage
while VDD is low and enter power-on-reset.
1) VRTC pin voltage detection code is generated in R_LVD_Create() when VRTC pin voltage

detection is selected in Voltage Detection module.
void R _LVD Create (void)

{
(Omitted)
f* Set INTLVDVRTIC low priority #/
LVDVREPRl = 11;
LVDVRPRO = 11;
/* Start VRIC pin voltage detection #/
LVDVEIF = 0U; /% gclear INTLVDVRIC interrupt flag =/
LVDVEME. = 01; /* enable INTLVDVRTC interrupt */
LVDVETC = 80 LVD VRTC DELECT ENABLE | 00 LVD VRTC VOLTAGE 216;
R_LVD Create UserInit();
}

Figure 3-5 VRTC pin voltage detection code in R_LVD_Create()

2) Inr_cg_Ivd_user.c file, a global variable will be set to 1 to indicate VRTC pin voltage is
higher than detection voltage.

I.rolat,ile uinti t g lvd vrtc ready flag; J* WRTC pin wvoltage ready flag ',-"I
/* Start user code for global. Do not edit comment generated here */f
S* End user code. Do not sdit comment gensrated here =/

__interrupt static void r lvd vrtcinterrupt (void)
{

if (0U == LVDVRTICF)
{

g_lvd vrtc ready flag = 1U;
}

“ Start user codes. Do not =dit comment generated here *f
/* End user code. Do not edit comment gensrated here */f

Figure 3-6 The global variable in R_LVD_Create()

R20UT4632EJ0107 Rev.1.07 Page 14 of 38
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3) Initialize RTC in R_RTC_Create() only when RTC power-on-reset signal generates and
VRTC pin voltage is higher than detection voltage.

|extern volatile uintd t g 1vd vrtc ready flag:
* Start user code for global. Do not edit CONMENT gENEr
* End user code. Do not edit comment generated here */

* YVRIC pin voltage ready flag */]
ated here */

woid R RTC Create(void

{
wvolatile uinti t tmp;
wvolatile uintlé t w_count;

VRTCEN = 10; /* enables input clock supply */

/* Change the waiting time according to the system */
for (w_count = 0U; w_count <= RIC STARTWAITTIME; w_count++)

i
HOFE ()7
if ((_00 RTC POWERON RESET OCCUR == RTCPORSR) && (1U == g lvd vrtc ready flag))

{
RICPORSR = 01 RTC POWERON RESET CHECK;
g lvd vrtc ready flag = 00;
tmp = RCR2;
tmp &= (uint®_t)~_0l RTC COUNTER NORMAL;
RCR2 = tmp;

RICCRO = _§0_RTC_RICICNO_ENASLE | _00_RIC_EVENTO_NOTDETECTED | _02_RIC_CAPTUREQ_FALLING;
RICCR1 = _00_RTC_RICICN1_DISASBLE | _0O0_RTC_EVENTL NOTDETECTED;
RICCRZ = _00_RTC_RICICNZ_DISABLE | _0O0_RTC_EVENT2 NOTDETECTED;
TCICO pin */
PM15 |= 0x01U;

R_RIC_Create_UserInit();

Figure 3-7 RTC code in R_RTC_Create()
Note: For using IAR Embedded Workbench, “volatile” is unnecessary.

4) R_LVD_Create() runs before R_RTC_Create() in R_Systeminit().
wvold RE_Systeminit (void)
{
PICRO = 0Ox100;
R _CGC_Get_ResetSource ()
R CGC Create():
E WDT Createl):
R LVD Create():
E RTC Createl):
IAWCTL = 0=0007;

Figure 3-8 The code sequence in R_Systeminit()

3.2.3 Improvement for the readability of generated comments for lIC
Improved the generated comments in Simple [IC and IICA so that the customer can understand it
easily.
Add comments in red rectangle.
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void R ITICO0_StartCondition(void)

{

volatile uint8_t w_count;

500 &= (uintlé_t)~(_0001_SAUm CHO_DATA OUTEUT 1):

# S5et delay to secure a hold time after 5DA output low. The delay time depend on slave device.
Here set S5us as default base on current clock */f
for tw_count = 0u; W_count <= IICGG_WAITTIEE; w_count++}
{

HCFP () :

500 &= (uintlé_t)~(_0100_SAUm CHO_CLOCK OUTPUT_1);
SOE0 |= _0001 SAUm CHO_OUTPUT_ENASLE:
550 |= _0001 SZUm CHO_START TRG ON:

/* Set delay to secure a hold time after SCL output low. The delay time depend on slave device.
Here set Sus as default base on current clock */

for tw_count = 0I; W_count <= IICGG_WAITTIME; w_count++}
{
HOP () :

Figure 3-9 R_IIC00_StartCondition() function: For 11C00

void R_ITICO0 StopCondition(void)

{

wvolatile uinta_t W_count;

STO |= _0001_SAUm CHO_STCP_TRG_ON;
SOEO &= (uintlé_t)~_0001_SAUm CHO OUTPUT_ ENABLE;
S00 &= (uintlé_t)~(_0001_SAUm CHO DATA CUTPUT_1);

/®* Set delay to secure a hold time after SDR output low. The delay time depend on slave device.

Here set Sus as default base on current clock * f

for (w_count = 0U; w_count <= IICO0_WAITTIME; w_count++)

i
HeR ()
}
500 |= _0100 SAUm CHO CLOCK OUTPUT 1:

*# Set delay to secure a hold time after 5CL output high. The delay time depend on slave device.
Here set Sus as default base on current clock */

for (w_count = 0U; w_count <= IICOG_WAITTIHE; W_count++)

{
NOE () :
}
S00 |= _000l_SAUm_CHO_DATA_CUTPUT_1;

/* Set delay to secure a hold time after 5DA cutput high. The delay time depend on slave device.
Here set Sus as default base on current clock *

for (w_count = 0U; w_count <= IICO0_WAITTIME; w_count++)
{
HCE()

Figure 3-10 R_IIC00_StopCondition() function: For 11C00

__interrupt static void r 1iic00_ interrupt (void)

{
volatile uwintlé t w_count;
% Set delay to start next transmission. The delay time depend on slave device.
Here set 20us as default base on current clock */
for (w_count = OU; w_count <= ITCO0 WAITTIME 2; w_count++)
{
HCP () ;
}
if (((SSRO0 & 0002 SAU PARITY ERROR) == 0x0002U) && (g_iic00_tx count != 0U))
{
Figure 3-11 r_iic00_interrupt() function: For 11C00
R20UT4632EJ0107 Rev.1.07 Page 16 of 38
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static volid iical_masterhandler (void)

If' Detection of stop condition handling '1
if ((0U == IICBSYO) && (g_iica0 _tx_cnt != 0U})
{

r_iica0 callback master_error (MD SPT);

else
{

If' Control for sended address 'd
if ((g_iica0 master status flag & 80 TICA RDDRESS COMPLETE) == 0O1)
i

Figure 3-12 iica0_masterhandler() function: For IICAQ

3.2.4 Improvement for error handling of simple IIC

Add the code to clear error detection flag so that the next send-receive operation can work correctly.

Add new code in red rectangle.
__ipterrupt static wvold r iic00 interrupt (void)

{

volatile uintlé t w_count;

# Set delay to start next transmission. The delay time depend on slave device.

Here set 20us as default kase on current clock */
for (w_count = 0U; w_count <= ITCO0 WAITTIME 2; w_count++)
{
HOF ()
if (((55R0O0 & _0002_SAU PARTITY ERROR) == 0x0002U) &£& (g_iicO00_tx count != 0U))
{
SIROO |= _0002 SAU STRMN PECTMN; //clear RCE error detection flag
B _TICO0 StopConditiom(])

r iic00 callback master error (MD NACE):

else if (((SSRO0 & 0001 SAU OVERRUN ERROR) == 0x0001U) && (g_iicO0_tx count != 0U))
{

SIRCO |= _0001_SAU STRMN OVCTMNW; //clear overrun error detection flag
R _TICO0 StopCondition():
r 11cUU_callback master error (MD OVERRUN) ;

élse
{
Figure 3-13 r_iic00_interrupt() function: For 11C00

3.2.5 Improvement for showing message when “Device Top View” and “Device List View”
aren’t supported in e? studio

Improved the specification so that “Device Top View” and “Device List View” show message for
unsupported device. When switching to a project which doesn’t support “Device Top View” and

“Device List View”, after double click [Code Generator] nodes, “Device Top View” and “Device List
View” will be cleared and show message.

£l Device Top View X = O

IDevice top view 1t not supported by this devic&l

Figure 3-14 Message on “Device Top View”
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&4 Device List View X = O

I]]evice list view iz not supported by this device.l

Figure 3-15 Message on “Device List View”
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4. History of Corrections Announced in Renesas Tool New

This section is a summary of corrections announced in Renesas Tool News.

Document o . Fixed
Issue Date Description Device Concerned )
No. version
May 21, With generating codes for the R5F1007x and CS+
120521/tn2 RL78/G13
2012 R5F1017x MCUs, RL78/G13 group V1.00.06
Aug. 01, Problems arising in Applilet3 for RL78/G13 and CS+
120801/tn3 ) RL78/G13, RL78/G14
2012 Applilet3 for RL78/G14 V1.00.06
Sep. 01, With using the code generator for the RL78/G12 CS+
120901/tn1 RL78/G12
2012 group V1.00.06
Feb. 01, With using the code generator for the RL78/G14 CS+
130201/tn1 RL78/G14
2013 group of MCUs V2.00.00
RL78/F12, RL78/F13,
RL78/F14, RL78/F15,
RL78/G10, RL78/G12,
RL78/G13, RL78/G14,
RL78/G1A, RL78/G1C, cs+
When edited source codes disappear RL78/G1D, RL78/G1E,
Jul. 01, V2.11.00
2013 130701/tn1 RL78/G1F, RL78/G1G,
RL78/G1H, RL78/I1A,
RL78/11D, RL78/I1E,
RL78/L12, RL78/L13,
RL78/L1C
CS+
When the port cannot be set properly RL78/G1A
V2.00.01
Aug. 01, With using the code generator for the RL78/G12 CS+
130801/tn1 RL78/G12
2013 group of MCUs Vv2.00.01
2. When a RL78/G13 product in a 100-pin CS+
. RL78/G13
package is selected Vv2.03.00
. . . . CS+
3. With the key input interrupt setting RL78/L12
Oct. 16, V2.03.00
131016/tn1
2013 ) ) ) CS+
4. With A/D converter operation setting RL78/G1A
V2.03.00
) . CS+
5. When the timer KB20 is in use RL78/L13
V/2.03.00
With selecting the 20-pin, 30-pin, or 32-pin CS+
RL78/F13, RL78/F14
package for the RL78/F13 or RL78/F14 group V2.04.00
With using the remote control carrier wave cs+
mask signal in the RL78/L12 or RL78/L13 RL78/L12, RL78/L13
V2.04.00
rou
Apr. 16, g i P . . i
2014 140416/tn5 | With processing to reflect the pin configurator cs+
when the A/D converter is set in the RL78/G12 | RL78/G12
V2.04.00
group
With the case when ports that are not available cS+
in the MCU are displayed in the RL78/G14 RL78/G14
V2.04.00
group
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Code Generator for RL78

Release Note

Document L . Fixed
Issue Date Description Device Concerned i
No. version
. . CS+
With setting port 2 RL78/L13
V2.07.00
Jul. 01 RL78/G10, RL78/G12,
ul. 01,
140701/tn1 RL78/G13, RL78/G14,
2014 i . . ) CS+
With setting an interval timer RL78/G1A, RL78/G1C,
V2.07.00
RL78/L12, RL78/L13,
RL78/L1C, RL78/11A
. . CS+
With setting of P20 and P21 of port2 RL78/L1C
Aug. 16, V/2.05.00
140816/tn1
2014 i . CS+
With setting of port1 RL78/G14
V2.05.00
1. Point for Caution on Settings for CPU Stack CS+
. I RL78/F13
Nov. 1 Pointer Monitoring V2.07.00
ov, 1,
2014 141101/tn2 | 2. Point for Caution on Writing to the Serial Flag cS+
Clear Trigger Register (SIR) When Using RL78/F14
) . V2.07.00
3-wire Serial (CSI) Transfer
. CS+
1. Code Generated for Comparator Settings RL78/11A
V2.07.00
. CS+
2. DTC Settings RL78/F13, RL78/F14
V/2.07.00
. . N RL78/L12, RL78/I1A,
Dec. 16, 3. Setting the Voltage Detection Circuit to CS+
141216/tn3 RL78/G1A, RL78/F13,
2014 "Interrupt Mode" V2.07.00
RL78/F14
4. Saving Projects with Settings for the A/D CS+
RL78/L1C
Convertor V2.07.00
5. Reflection of Pin Configurations in Generated | RL78/G12, RL78/ G13, | CS+
Code RL78/G14 V2.07.00
CS+
V2.11.00
1. Clock Generation Circuit (PLL Circuit | RL78/F13, RL78/F14, AP4
Operation) RL78/G1C, RL78/L1C V1.10.00
Applilet3
V1.10.00
RL78/F12, RL78/F13,
RL78/F14, RL78/G10, cs+
RL78/G12, RL78/G13,
Jul. 16, V2.11.00
150716/tn2 RL78/G14, RL78/G1A,
2015 ) AP4
2. Setting P40 of Port 4 RL78/G1C, RL78/G1E, V1.10.00
RL78/G1F, RL78/G1G, S
Applilet3
RL78/11A, RL78/I1D,
V1.10.00
RL78/L1C, RL78/L12,
RL78/L13
CS+
V2.11.00
3. Code Generated for UARTO and UARTF RL78/F12 .
Applilet3
VV1.10.00
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Code Generator for RL78

Release Note

Issue Date

Document
No.

Description

Device Concerned

Fixed
version

Nov. 16,
2015

151116/tn2

1. Indication of Channels of Serial Interface
IICA

RL78/G14

CS+

V2.11.00
Applilet3
V1.10.00

2. Procedure for Setting the PLL Clock

RL78/F13, RL78/F14,
RL78/F15

CS+

V2.11.00
Applilet3
V1.10.00

Jan. 16,
2016

160116/tn5

Transfer of data with a length of 10 or more bits
through an element of a serial array unit
configured as a CSl or data with a length of 16
bits through an element configured as a UART

RL78/F12, RL78/F13,
RL78/F14, RL78/F15,
RL78/D1A

CS+

V2.11.00
Applilet3
V1.10.00

Feb. 16,
2016

160216/tn5

1. Using the error interrupt of serial array unit 4
as UART4 or DALI4

RL78/11A

CS+

V2.11.00
Applilet3
V1.10.00

2. Using serial array unit 4 as DALI4

RL78/11A

CS+

V2.11.00
Applilet3
V1.10.00

Mar. 16,
2016

160316/tn1

Pin settings for the IICA serial interface when
setting the PIOR to change the assignment of
pin functions

RL78/G12

CS+

V2.11.00
Applilet3
V1.10.00

Jun. 16,
2016

R20TS003
8EJ0100

Scan Mode of A/D Converter

RL78/F12, RL78/F13,
RL78/F14, RL78/F15,
RL78/G1A

CS+

V2.12.00
Applilet3
V1.11.00

Aug. 01,
2016

R20TS004
5EJ0100

Peripheral I/O redirection register 0 (PIORO0)

RL78/G1F

CS+
V2.12.00
AP4
V1.11.00

Mar. 1,
2017

R20TS013

1. Input of Ports P10 and P11

RL78/G13
(20/24/25pin product)

CS+

V2.14.00
Applilet3
V1.13.00

9EJ0100

2. Port Settings Related to Reset Processing

RL78/F12
(20pin product)

CS+

V2.14.00
Applilet3
V1.13.00
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Code Generator for RL78

Release Note

Issue Date

Document
No.

Description

Device Concerned

Fixed
version

Dec. 16,
2017

R20TS024
4EJ0100

When Continuous Transfer Mode is Selected in
the CSI Configuration

RL78/D1A, RL78/F12,
RL78/F13, RL78/F14,
RL78/F15

CS+

V2.16.00
Applilet3
V1.15.00

RL78/H1D, RL78/11C,
RL78/L12, RL/78L13

CS+
V2.21.00,
AP4
V1.20.00
Applilet3
V1.20.00

Mar. 16,
2018

R20TS029
0EJ0100

When Opening a Project for RL78/G11 Created
by a Previous Version of Code Generator

RL78/G11
(20-pin R5F1056A)

CsS+
V2.16.00
AP4
V1.15.00

May. 16,
2018

R20TS031
3EJ0100

Writing to Port-Related Registers for Unused
Pins

RL78/11D

CS+
V2.16.00
AP4
V1.15.00

Nov. 16,
2018

R20TS037
0EJ0100

When setting the Serial UART4

RL78/11A

CS+

V2.17.00
Applilet3
V1.16.00

Jun. 1,
2019

R20TS043
2EJ0100

1. PLL clock setting of clock generator

RL78/F13, RL78/F14,
RL78/F15

CS+

V2.18.00
Applilet3
V1.17.00

2. RTC operation clock setting of clock
generator

RL78/F13, RL78/F14,
RL78/F15

CS+

V2.18.00
Applilet3
V1.17.00

RL78/D1A

CS+

V2.19.00
Applilet3
V1.18.00
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Code Generator for RL78

Release Note

Document . ) Fixed
Issue Date Description Device Concerned i
No. version
CS+
RL78/G10, RL78/G11,
V2.19.00
RL78/G12, RL78/G13, AP4
RL78/G14, RL78/F12,
V1.18.00
RL78/F13, RL78/F14, )
Applilet3
RL78/F15
V1.18.00
CS+
. . V2.21.00,
1. When using IICAO or IICA1 as a Single
RL78/H1D, RL78/11C, AP4
Master System
RL78/L12, RL78/L13 V1.20.00
Applilet3
R20TS045
2019/08/01 V1.20.00
9EJ0100
RL78/G1A, RL78/G1C,
RL78/G1D, RL78/G1F, Not
o)
RL78/G1H, RL78/I11A,
supported
RL78/11B, RL78/L1A,
RL78/L1C
CS+
V2.19.00
2. When using the R_ADC_Set_ADChannel() | RL78/D1A, RL78/G1A, | AP4
function in the A/D converter RL78/G1F, RL78/11D V1.18.00
Applilet3
V1.18.00
CS+
RL78/D1A, RL78/G11,
V2.19.00
RL78/G12, RL78/G13,
R20TS047 . ) AP4
2019/09/16 1. When using the data flash library RL78/G14, RL78/F12,
2EJ0100 V1.18.00
RL78/F13, RL78/F14, .
Applilet3
RL78/F15
V1.18.00
CS+
V2.21.00,
RL78/G11
AP4
1. Callback function setting of CSl and UART
R20TS054 . . . V1.20.00
2020/02/01 2. Operation that cancels pin function
5EJ0100 i CS+
assignment of CS| and UART
V2.22.00,
RL78/1ME
AP4
V1.21.00
CS+
R20TS054 | 1. When using the trace function of the on-chip V2.21.00,
2020/02/01 ) RL78/F15 )
4EJ0100 debug setting Applilet3
V1.20.00
CS+
R20TS057 | 1. User option byte (000C1H/010C1H) LVD off V2.21.00
2020/05/16 . RL78/G13A )
1EJO100 setting values Applilet3
V1.20.00
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Code Generator for RL78 Release Note

5. Restrictions

This section describes the restriction regarding the Code Generator for RL78.

5.1 List of Restrictions

Table 5-1. List of Points of Restriction

v : Applicable, -: Not applicable

Group
AN |A DA A |A A A A0 DA A
-r|lF|F|F|FF|lF|F|FF|F|F|E|F
NN NN NN YN Y YNy
L = = I I = = = = - - = = =
glg|e|Q|e|ele|e|e|Q|Q Q@
> o= M|