LENESAS APPLICATION NOTE

RL78 Software Migration Guide ROLANS100E 10100
ev.l.
Migrating from CA78KOR to CC-RL (CS+) Feb. 26, 2016

Introduction

This application note describes how to replace the source codes created by the CA78KOR C compiler for the
integrated development environment CS+ with the source codes supported by the CC-RL C compiler for the integrated
development environment CS+.

The applicable C compiler versions are as follows.
* CA78KO0R V1.20 and later
* CC-RL V1.01.00

Target Device
RL78 Family

When using this application note with other Renesas MCUSs, careful evaluation is recommended after making
modifications to comply with the alternate MCU.
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1. Methods for Migrating Projects from CA78KOR to CC-RL

Two methods are available to replace the source codes created by the CA78KOR C compiler for the integrated
development environment CS+ with the source codes supported by the CC-RL C compiler for the integrated
development environment CS+.

In the first method, create a new project with the integrated development environment CS+, then manually port the
source codes created by the CA78KOR C compiler for the integrated development environment CS+, and finally create
a project supported by the CC-RL C compiler for the integrated development environment CS+. In the second method,
use the porting support function in the integrated development environment CS+ to change the source codes created by
the CA78KOR C compiler for the integrated development environment CS+ to a new project supported by the CC-RL C
compiler for the integrated development environment CS+.

Section 2 explains the manual migration method. Section 3 explains the migration method using the porting support
function.
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Migrating from CA78KO0OR to CC-RL (CS+)

2. Manual Migration Method

2.1

Generating Source Codes Automatically

Source codes are automatically generated using the code generator tool in the CC-RL C compiler for the integrated
development environment CS+. Set the code generator tool by referring to the existing source codes that were created
by the CA78KOR C compiler for the integrated development environment CS+.

(1) Under [Project Tree], click [Clock Generator] in [Code Generator (Design Tool)]. (Figure 2.1 A).

(2) Perform “Pin assignment” and click the [Fix settings] button. (Figure 2.1 B)

Note: To set other functions, it is necessary to set the pin assignment. When the pin assignment setting is decided once,
it is not possible to change it later.

=

Wtest - C5+ for CC - [i Er;

File Edit View Project Build Debug Tool Window Help

& sac | B X B (B0 OB B v EE U ED @66 @5 b
T
Project Tree x 7% Property | “¥| Code Generator [=[]
b ,0 R [ ReflectinPin | %&| GenerateCode | /% i #f F G & & B & @ & O
B---‘ﬁ test (Project’ - e
.. 3% RSF100LE (Microcontroller) meﬂ Clock setting | Block diagram | On-chip debug setting | Confirming reset source | Safety functions | Data flash i
B ode Generator (Design Tool) - Pin assignment setting —
A [7] PIORObit = 1
p Port =
..... W Interrupt [] PIORTbit = 1
..... & Serial [T] PIOR2bit =1
..... & A/D Converter [C] PIOR3bit =1 E
""" B Dimer [ PIORébt = 1
----- & Watchdog Timer
""" & Real-time Clock When it's decided once, it isnt possible to change it later. H .
..... W Interval Timer It’s necessary to make a project again to change it. ClICk here fIrSt
..... W' Clock Output/Buzzer Qutput :
..... &' DMA Controller I Fix settings I B %
..... W' Voltage Detector
Pi Functi
.4, CC-RL (Build Tool) = ke
52! RL78 Simulator (Debug Tool) P17 Tio2/To02
2-[3P File P31 TI02/TO03
..... 881 cstart.asm P42 TI04/TO04
----- 2} hahwinit.asm POS TI05/TO05
""" £l stidnit asm POS TIDS/TO06
""" & main.c P41 TIo7/TO07
..... | iodefine.h
P76 INTP10 =
4 | . —m 3
Output 1 x
Information(MOZ 3 - The following plux-ins are not enabled, .|
All Messages | -
[ Output E Error List
F1 Open Help_.|[F2 Rename :'Fi‘ Find Next  ([F" Replace N ..:[I.FE Go \FE Build & DD.._. 7 Build Proj.. |[F8 Ignore Bre. [IFH Set/Delete_. | FH Step Over  (FStep In :FE_LH'E to Fu.
51 DISCONNECT
Figure 2.1 Code Generator Setting Window (1)
RO1AN3100EJ0100 Rev.1.00 Page 4 of 23

Feb. 26, 2016

RENESAS



RL78 Software Migration Guide Migrating from CA78KO0OR to CC-RL (CS+)

(3) Refer to the existing source codes that were created by the CA78KOR C compiler for the integrated development
environment CS+ and set each function.

{3 test - C5+ for CC - [Code Generator
File Edit View Project Build Debug Tool Window Help

Bac BE X B[00 B8 8 T B MN00 6" @ 52
[ = e W N
Project Tree rx 5 Property|'$ﬂ Code Generator™ [=l|
¢ @ 2| E = m =
" [, Reflectin Pin | %E| GenerateCode | & i # F G @ & B @ » & O
BLﬁ test (Project)* :
... 3% RSF100LE (Microcontroller) Bort0 | Port1 | Port2 | Pori3 | Port4 | Port5 | Ports | Port7 | Porti2 | Port13 | Portid |
Code Generator (Design Tool) - P00
i@ Clock Generator @ Unused @ In @ Out Pull-up ] Nch 1
: POt
e : rupt () Unused ) In @ Out Pull-up TTL buffer 1
..... : r{;ﬂc P02
..... onverter = = @ Pull-up
_____ & Timer PD‘-;.I Unused () In @ Out ull-up [C] N<ch 11
----- & Watchdog Timer i . - - = f
_____ W Real-time Clock @ Unused @ In @ Out Pull-up TTL buffer [[1 N<h [F 1
..... ® Interval Timer - P04
----- W Clock Qutput/Buzzer Qutput () Unused ) In @ Out Pull-up TTL buffer ] Nch 1
..... ' DMA Controller - P05
..... W Voltage Detector © Unused ) In © Out Pullip 1
----- “‘ CC-RL (Build Tool) _ PO
) Unused () In @ Out Pull-up 1
.| iodefine.h
Figure 2.2 Code Generator Setting Window (2)
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(4) On completion of all the function settings, click the [Generate Code] button at the top of the window (Figure 2.3
C) to generate codes (automatic source code generation).

| Click here last

C

ode Generator”

Property | %2

jj Reflect in Pin l cz\l Generate Code | S5 S # F S b & E f;"} ) ..g..i (|

Fin assignment |Clock setting I Block diagram I On-chip debug setting I Confirming reset source I Safety functions | Data flash
Fin assignment setting

When it's decided once, it isnt possible to change it later.
lt's necessany to make a project again to change it

Fin Function

P17 TI02/TO02
P31 TI03/TOD3
P42 TI04/TOD4
P05 TI05/TODS
P06 TIDG/TOD6
P41 TIO7/TOO7
P76 INTP10

Figure 2.3 Code Generator Setting Window (3)
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2.2 Adding Source Codes Other Than Automatically Generated Source Codes

221 Adding Source Codes

Add the source codes required for the source codes generated automatically with the source generator tool.

First, check the difference between the source code created with CA78KOR and the automatically generated source
code. To check the difference, use the software that can compare multiple text files.

Next, add the difference to the automatically generated source code. Include the source code between “/* Start user
code for include. Do not edit comment generated here */” and “/* End user code. Do not edit comment generated here
*7.

If the source codes are added to the position other than the above, automatically generating source code again by
pressing the [Generate Code] button in the automatic generator tool will clear the source codes added to the position
other than the above. To prevent the codes from being cleared, change the setting as shown below in the code generator
tool.

As indicated in the red box in Figure 2.4, change [Generate file] in [Generate File Mode] from [Merge file] to [Do
nothing if file exists].

:B“:\I Code Generator™

| Code Generator Property E] B

4 Product Information
Version V2.03.01.03
Release date 1/30/2015

4 Generate File Mode
QOutput control of APl function Output all AP functions according to the setting
Generate file Do nothing if file exists =]
Cutput folder E est¥
Report type HTML file
Register files Output files to project

4 Pin Configurator Reflect Mode
Mode Not reflected

Generate file

Generate file information

' Generation 5 -

Figure 2.4 Code Generator Property
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2.2.2 Adding User Initialization Function

The function for user initialization process (R_xxx_Create_UserlInit (xxx is the function name)) created by the code
generator tool in CA78KOR is not automatically generated by the code generator tool in CC-RL. The process of calling
the user initialization function within the function initialization function is not also automatically generated.

r_cg_dmac.c for CA78KOR

44

45 S A R R R R R R R O oo Rk K
46 %.Funct ion-Name: -R_DMACO_Create

47 ¥:Description:: «This-function: initial izes-the:DMAD -t ransfer.

43 #.Arguments -2 -none

43 %:Return-Yalue- : snone

50 FEE e P st EE LS LS ETEEEEEEOIEIPPIEELEEEELLEEEEEEEEOL SIS EELEEEEEECEEEEEEES )
g; {: 4-R_DMACO Create(void)

53 ——DRCO - =-_80_DMA_OPERATIOM_EMABLE;

54 —NOP();

55 ~—MOP ()

56 —DMAMKD - = TU; —=/%-disable- INTOMAD - interrupt -%/

57 —MATFD - =-0U; —=/*%-clear- INTDMAQ - inter rupt - f lag-*/

53 —3/%-Set - INTDMAD - low-priority -%/

59 —OMAPRI0 -=-1U;

0 —DOMAPROO -=-1U;

61 ——[OMCO - =- _00_DMA_TRANSFER_DIE_SFR2RAM- | - _20_DMA_DATA_SIZE_16-| -_01_DMA_TRIGGER_AD;
62 ——0340 - =- _1E_DMAD_SFR_ADDRESS;

63 ——0RAD - =« _FEZ20_DMAD _RAM_ADDRESS;

B4 ——[BCO - =-_0000_DMA0_BYTE_COUNT;

(i) —a [ e e[l = an:\-ﬂMAﬂI-opera’[ion-*/

66 }%bR DMACO Create Userlnit();

B7

63 S A KRR R R OO R ook botobok ook K
69 End-of - funct ion-R_DMACO_Create

70 Fe T o s s et r s s ras st e s ELetEEIE ot s st E et CoEEreeeos s oo st EEE RS Gt ECE e T)
71

r_cg_dmac.c for CC-RL

49
50 =]/ R KRR KRR KRR KRR KRR KRR KRR RO KRR O KK KRR KRR KKKk KK
bl %-Function-Mame: -RE_OMACD Create
hZ ¥.Oescription--:-This-function-initial izes-the-OMAD-transfer.
h3 ¥« Arguments. .- None
b4 ¥.-Return-Yalue-: -None
55 SRR SRS NS S S K KK KR KR K R R R R R Rk Rk ok
b6 \{fo id-R_DMACD Createlvoid)
7] =
h3 ----[RCO-=- 80 DMA OPERATION ENABLE;
gg HBE% : The process of calling the user
61 oo DMAMKO-=-1U; - /% -d isabl e« INTOMAD - inter rupt - %/ initialization function o
62 s SOMAIFO- :.OU; ./* «clears INTOMAD - interrupt . f |ag.*/ R_DMACO_Cereate_Userlnlt()” IS not
63 cosn St INTOMAD - low-prior ity -%/ automatically generated.
64 <o OMAPRTO =2 TU;
65 -« - OMAPROO -=- TU;
66 - :0OMCO-=- 00 _DM& TRANSFER DIR SFRZRAM-|- 20 DM& DATA S < 01 _DMA_TRIGGER_AD;
67 --+.0540-=- 1E DMAD SFR_ADDRESS;
63 ----DRAD-=- FE20 DMAD RAM ADDRESS;
69 ---.[BCO.=- 0000 DMAD BYTE COUNT;
70 « o« DEMD-=-0U; - /%-d isable-DMAO:operat ipn-
71 ), :
72
73 =]/ R KRR KRR R KR KRR KRR KRR AR KRR O KK KRR KR R KKKk KK
74 f«Fiinctinn:Nama: «F NMACD Start
Figure 2.5 Difference between CA78KOR and CC-RL Code Generator Tools
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An example of using the function for DMAGO user initialization (R_DMAQ_Create_Userlnit) is shown to describe how

to add the user initialization function.

@

Copy “R_DMAQ_Create_Usetlnit” included in r_cg_dmac_user.c that is the source code for CA78KOR to
r_cg_dmac_user.c that is the source code for CC-RL.

r_cg_dmac_user.c for CA78KOR

3L
h3
hd
hh
hE
hY
ha
hY
B0
61
G2
63
Gd
65
BB
67
68
GY
70
71
72
3

r_cg_dmac_user.c for CC-RL

66
67
68
69
10
11
2
13
74
15
16
17
18
19
80
81
82
83
84
85

FARENdeUSEr «COde, UoNOoT »2d| T = COMMeENT = generatedneraes+/

#include-"r_cg userdefine.h”

B T T T T T
*-Funct ion-Name: -R_DMACO Create llserInit
¥-Pescription-: -This-function-adds-user-code-after-initial izing-DMAD.
¥-Arguments - 1 -none

#-Returm-Yalue-: -none
O O o OO DO o/

3id-R_OMACO_Create_UserInit(void)

—/%-Start -user-code. -Do-not -edit -comment -generated-here-%/

—[EN) ——=. 1 — F-Enable-OMAD - operat i on- %7
—DRA0——==-(uint16_t)&z_AdResult; —/%-Set - dest inat ion-RiM-address -x/
—[BC0——==-A0C UUSED CH MNUM-x.ADC EXEC TIMES;

—DEN) ——=-0); — y—> —/ % Dizable-DMAD s operat ion«*/
—/%.End-user-code. -Do-not -edit - comment - generated -here - %/

}

BT e vtV E R VORISR SISO SISO PSS E S EE LGSRt

End-of - funct ion-R_DMACD Create Userlnit
O O O O O OO OO OO OO ok

Paste the entire “R_DMACOQ_Create_UserlInit".

/*-Start-user-code-for-adding. -Do-not-edit-comment-generated-here-*
e M SN B Rw
| #-Function-Name: -R_DMACO_Create_UserInit
| *-Description- : -This-function-adds-user -code-after-initializing-DMAO.
| *- Arguments- : - none
| #-Return-Value- : -none
| srkbilikickickickiioiokiliobickickicioiokivkickickidoliolikiokioliclociolioliokioliokickioiooiolk

void-R_DMACO_Create_UserInit (void)

- -DENO- - - -=-1U:- -« /%-Enable-DMAO- operation-*/
--DRAO- (U|nt1ﬁ t)&g AdResuIt -+ /%:Set-destination-RAM-address %/
- -DBCO- - - -=- ADC_| USED CH NUM % ADC EXEC TIMES:
- -DENO- -+ -=-0U: - .- -« /%-Disable-DMAO-operation-*/

Migrating from CA78KOR to CC-RL (CS+)

| /sorokokskokoksokkokskksrroskRkskokok kR kiR ook ok koo koo kR kokook koo
| End-of-function-R_DMACO_Create_UserInit
[ erbkpikiokkekioleleliokikiklokiokekeiolokibobiokololeboiobokolokobektobleolok

“/*-End-user -code. - Do-not-edit- comment - generated-here-*/

Figure 2.6 Adding User Initialization Function

RO1AN3100EJ0100 Rev.1.00
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(2) Globally declare the added function.

83 | smEkkkkiokkkkokkkdokkkookakksokokkskkokksokkokokokokkookokokaokokokkokakaoekokakaookakaksokokakaokokokokokokdokokokok ok
84

85 =] /Hosotsololelololliolioliololicliouioioiioliooiicloioliololiblololokicioliooooolioomiokorok
86 Global-functions

87 | mkkkkbllokioobokcoboocoobopbiooioboooooooosocooRorokoror
88 void-R_DMACO_Create (void) ; (2) Add the added user initialization
89 void-R_DMACO_Start (void) ; function to the header file

90 void-R_DMAGO_Stop (void) ;

91

9 x.Start.user. code-for-finction - -Mmre-*/

93 void-R_DMACO_Create_UserInit (void) ;

94 *-End-user -code. -Do-not-edit- comment-generated-here-*/

95 #tendif

96

Figure 2.7 Description Example in CC-RL Header File “r_cg_dmac.h”

(3) Add the process to be added to call the user initialization function in the R_MAIN_UserInit() function in the

r_main.c file.
14D
147 P P33 PP e3P Pt ee s o0 et e et e eP e PPt ees st Pt ettt Pessstsssestrereetstoeteestesoeety
148 ¥-Function-Name: -R_MAIN UserInit
149 ¥:Description- «:-This- function-adds-user -code-before- imp lement ing-main- funct ion.
}g? i gr?ume”;ffl' n e 'Hone (3) Add the added user initialization function
-Return-¥alue:: -None :
152 _ AR O name to R_MAIN_Userlmt() EEE S
153 oid-R_MAIN User Init (vaoid)
54 =i %
155 e /% Start-user-code Jo-pot-edit-c ni-generated-here-%
156 .- - IR DMACO Create UserInit():---=«=---- /%-Initial ized-destination-address-for -DMA-%/ |
157
158 - =EI1();
159 .-+« /%.End-user -code. -Do-not -edi t- comment - generated-here-x/
180
161
162 /%-Start-user-code-for-adding. -Do-not -edi t-comment -generated-here- %/
163 PP PP e3Pt P e3P e st PP e et eP st et s s et P s s sttt ss s tsesserreseeeet et
Figure 2.8 Adding Process of Calling User Initialization Function for CC-RL
This completes the process of adding the user initialization function.
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2.3 Correcting Added Parts

A warning message or an error may occur if the source code added in section 2 is left unchanged. In this case, the
description should be corrected according to the CC-RL specifications.
The main differences in the description specifications between CA78KOR and CC-RL are described below.

23.1 Accessing Special Function Registers (SFR)
(1) Change the method of accessing the special function registers (SFR).

CA78KOR: #pragma sfr
CC-RL: #include "iodefine.h”

Because CC-RL does not support #pragma sfr, include the define header file for the sfr access “iodefine.h” that is
automatically generated by the code generator tool.

RO1AN3100EJO0100 Rev.1.00 Page 11 of 23
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(2) Correct the port register description.

When CA78KOR is used, “.bit number” is added at the end of a register name. When CC-RL is used, “_bit.no bit
number” is added at the end of a register name.

r_main.c for CA78KOR

aa

1: R PP JediDconvers jon-stop-x/

0 | e R_ADC Stopll;

91

A L Je-Check result -of -AD-conversion-data-%/

= 1 A AP if-(result-==-0=00)

0 L | PR I

a5 e !{f (testVoltagelndex-==-2)---/+-4D-test -al | -(K-2/
a6

a7
]
a4
100
10
102
103
104
105
106 ceneeneae e b estVol tage Index;

107

i || eoiessie ]

108 | eeeenes nla{lse----f*-.'l'.D-test-HG-xf

T T

i so s win s e s s LEDB inkss %/

112 evveeeeenesR_Hain_Blink_Led();

e || eereeens 1

114 SRRy

113 } -« /%-End-uzer -code.-Do-not -edit -comment - zenerat ed -here-%/
116

1172

r_main.c for CC-RL

P s —n—a

83

Bd e Je-lgts-the -check-result-of -AD-conversion-data-&/

BE | e result-=-R_Main_Check A0 Data(testVoltazelndex);

Gl

BT | eeeereeaennn Ar-iD-conversion-stop-%/

ot A BT R_ADC Stop();

84

BO | e Je-Check-result -of -AD-conversion-data.+/

N TR PP if-(result-==-0x00U)

el I I P e I

2} T T i{f- (testVoltagelndex-==-20) /- AD-test-al | -OK-+/

g | | [ e s

an | | [ e e s i e JJER = L= Ok - ;’

HE | | Eestensesite st PE hbit.no2-=-0U:

gl | e whila- (10

g | [ e e e I

L2 1 T e T T f*.DD.NDthing.*f

1T T I P R S ]

i | [fiieiieiesiaig g ]

| I E';lSE .................... .-"II*'NE}{t S0-test .xl,."I

Figure 2.9 Port Register Descriptions
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Migrating from CA78KO0OR to CC-RL (CS+)

2.3.2

Enabling Interrupt Functions

Replace the #pragma directive with a function.

2.3.3

In case of di
#pragma di > _ DI();

(When r_cg_macrodriver.h is used, DI(); can also be used.)
In case of ei

#pragmaei > _ EI();

(When r_cg_macrodriver.h is used, EI(); can also be used.)

Enabling CPU Control Instructions

Replace the #pragma directive with a function.

1.

In case of halt
#pragma halt > __ halt();

(When r_cg_macrodriver.h is used, HALT(); can also be used.)

In case of stop
#pragma stop > __stop();

(When r_cg_macrodriver.h is used, STOP(); can also be used.)

In case of brk
#pragma brk > __brk();

(When r_cg_macrodriver.h is used, BRK(); can also be used.)

In case of nop
#pragma nop = __nop();

(When r_cg_macrodriver.h is used, NOP(); can also be used.)

RO1AN3100EJO0100 Rev.1.00
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234

Replacing Absolute Address Specification (__directmap)

To specify absolute addresses with CA78KOR, “__directmap” is used. To specify absolute addresses with CC-RL,
“#pragma address” is used.

Change (1) “__directmap type specification variable name = start address;” to (2) “#pragma address variable name =

start address” and (3) “type specification variable name;”.

Example)

(1) __directmap uint8_t p130_high = {OxFE900};
(2) #pragma address p130_high = OXxFE900U
(3) uint8_t __ near p130_high;

r_main.c for CA78KOR

23
b4
05
o6
57
58
59
60
61
62
63
64

o]/ KRR X KR KR X XK KR X R KK K X KKK X KX KR XXX KRR KRR XY
Global-variables-and-funct ions
K R R R R R R

¥.Start.user.-code-for-global Do not - ed|t comment -generated-here:x/

(1)|Z_directmap-uint8_t-p130 h|gh =-{0xFE900} ;
- directmap-uint8 t-p130_low-- = {OxFE90T};
- _directmap-uint8_t-adc_snooze- = {0FEQ0Z 1 :
- directmap-uint16_t-get adcr[M&X BUFFER] =+ {OxFEAOD} ;
uint8 t--buffer count; - /%buf fer-counter-%/

uint16 t-result buffer[Mﬁ\X BUFFER] k- AD.conwverter-result-buffer-x/
/*_E_ngi user - _c_ode_ Do-not _¢d|t corrment generated-here-%/

r_main.c for CC-RL

44 Pragma-directive
45 T T T T T T I USRS
46 /- - - -for- -Do- -edit-comment- generated-here-*/
47 #pragma-address-p130_high-=-0xFE900U
48 @) #pragma-address-p130_low-=-0xFE901U
49 #pragma-address-adc_snooze-=-0xFE902U
50 ragma-address-get adcr-=:0xFEAOQU
51 /*-End-user -code. - Do-not-edit- comment-generated-here-*/
52
53 A N RN RS
54 Global-variables-and-functions
55 B T T B T T S
56 /*:Start-user-code:for-global. -Do-not-edit-comment-generated-here-*/
57 uint8_t-_ near-p130_high:
58 3) uint8_t-_ near-p130_Iow;
59 uint8_t-_ near-adc_snooze;
g? uint16_t-__near-get adcr [MAX_BUFFER] ]
62 uint8_t--buffer_count;« sereerariaiiiiiian, /*-buffer-counter-*/
63 uint16_t-result_buffer [MAX_BUFFER]; -+ ------- /*-AD-converter -result-buffer-x/
64 /#+End-user -code. - Do-not-edit- comment -generated-here-*/
Figure 2.10 Description of __directmap
RO1AN3100EJ0100 Rev.1.00 Page 14 of 23
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2.3.5 Replacing Variable saddr Area Allocation (sreg, __sregQ)

To allocate a variable to the saddr area with CA78KOR, “sreg (or __sreg)” is used. To allocate a variable to the saddr
area with CC-RL, “__saddr” is used.

Change (1) “sreg type specification variable name; (or __sreg type specification variable name;)” to (2) “__saddr
type specification variable name;”.

Example)

(1) sreg uint32_t g_PulseWidth[8];
(2) __saddr uinit32_t g_pulse_width[8];

r_main.c for CA78KO0OR

hY S R R R R R R R R R R R R R R R R R R R
A3 Exported-glohal -variables-and-funct ions - (to-he-accessed -by.other-files)

b4 EREIEEREE BERE R AR BERE B AR B R R B RR Tk R R R B R e R k)
55 (1) |sreg-uint3?_t-z Pulselidth[B8]:t——/%-Store-pulse-widih-=/

a6 uinto_t-z_[imes; JeMeasurement «times.counter-x/

a7 J-End-user -code. -Do-not -ed it -comment -zenerated -here-%/

hi

B4 S R R R R R R

r_main.c for CC-RL

46 R R et g e e gttt e gt Rt R s R gttt gt es gt sttt it esttsg gttet st ss et ss
47 Global «variables-and-functions

48 EEE R R R R R R R R R R R R R R R R
49 #-8tart -user-code-for-zlobal . -Da-not -edit -comment - generated-here-%/

50 (2) |_saddr-uint3?_t-g pulse _width[81s}-------/*-Store-pulse-width-%/

a1 UINTo T g Timegse e e neaeeens J-Weasurement -times-counter-+/

a2 Je-End-user -code. -Do-not -edit -comment -zenerated -here-%/

53 void-F_MAIN Userlnitivoidls

b4

BA S R R R R R R R R R R R R

Figure 2.11 Example of Changing sreg Description
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2.3.6

near/far Attributes

As for the memory model, the small, medium, and large models are available in CA78KO0R, but only the small and
medium models are available in CC-RL.

When the small model or the medium model in CA78KOR is used, the same memory model of the small model or the
medium model in CC-RL is used.

When the large model in CA78KOR is used, the medium model in CC-RL is used.

In addition, if neither the near area nor the far area is specified for a function or a variable, the function or variable is
allocated in the near area. Therefore, the _ far type qualifier is used to allocate a function or variable in the far area.

In case of the source code that references the area extending over 64 K such as the source code that references the
CRC calculation result data, the pointer attribute should be changed to the far attribute.

Example)

(1) Change “uintl6_t *oc_calc_hs_crc;” to “_ far uintl6_t *oc_calc_hs_crc;”.

(2) Change “oc_calc_hs_crc = (uintl6_t *)HIGHSPEED_CALC_ADDR;” to
“oc_calc_hs_crc = (__far uintl6_t *)HIGHSPEED_CALC_ADDR;”.

r_main.c for CA78KOR

74
]l
81
82
g3
g4
84
g6
87
88
g4
a0
11
a2

R Ll e e LI I T L S T LI s e L T ]

tHuint Th T—woc calc he cres——/F Polnler-of -00-Tesull. L0l gh-bpeed) -x/]
—uint1b_t —count ;

—/ % ngh speed CRC-#/

. -out put . %/
I:II:_I:El|I:_|"|S_I:rl3 = (umHE t*)HIG—ISF‘EED CALG .'E.DDF!,

—=result_hs_crc-=-B_Hi shSpeedtRCProc () ;— /% -Process-of -hizh-speed - CRC. -/

—=/%-The-results-are-compared -and - it -outputs- it -to-LED.- &/
—*!{f- (result_hs cro-==-30c_calc_hs_cro)—/%-Hi gh-speed . CRC.. %/
—s——PR.2.=.0;— JE 0= LED-Light ing.-%/

_-...!.

r_main.c for CC-RL

B0 | reeeeen Wintlh teceaee.. result sp croes 00 % -Prosran.
81 --¢1y}_far-uint16_t- -*oc_calc_hs_crci-- - -/%-Pointer-of -0C- rasu It . IiH|.gh Speed} */
B2 || seaeanan UIRLIE Lormmrrn- count -=-0073
83
Bd| | eeeeeenn FxHigh- speed CRC-%/
B || eeeenena i : : 5 . T*.-'"l
86 <+ o(2) toc_calc_hs _cre-= ==(" far uint16_t - *]'HIGHSF'EED C‘ﬂ.LG _A00R;
= I B result_hs cro-= R _Nighopeedllrroc L) 3- - -/ ®-Process-of -high-speed - CRC. %/
ot
e Je-The-results-are-compared -and-it-outputs. it-to-LED. -/
a0 e if-(result_hs_crc-==-#oc_calc_hs_crc)- - --/%-Hi gh-speed-CRC. -3/
=L R 1 .
guel ||| Sl PR R Tl Rt St b i 50Kz -LED-Light ing. =%/
gail || e }
Figure 2.12 Example of Changing Pointer Attribute
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Migrating from CA78KO0OR to CC-RL (CS+)

3. Migration Method Using Porting Support Function

This section explains how to migrate the existing project of the CA78KOR C compiler for the integrated development
environment CS+ to the source codes of a new project of the CC-RL C compiler for the integrated development

environm

31
(1)
()
)
(4)
Q)

Se
Se

fol

6) Cli

ew Project Build Debug Tool Window Help
B JIEA X DB HE D & &

ent CS+.

Creating Project by Using Existing Project

lect the microcontroller to be used.

lect [Application (CC-RL)] for [Kind of project].

der to a new project folder] checkbox.

ck the [Create] button to create a project.

Click the [Start] button at the top of the window to display the start menu.
Click the [GO] button in the [Create New Project] item in the start menu.

Select the [Pass the file composition of an existing project to the new project] checkbox and enter the project file
name to be passed in [Project to be passed:]. Then, select the [Copy composition files in the diverted project

_A(i:\'
&, Start

3 Q| Z

Leamn About C5+

\wle recommend reading the tutorial to find out what can be done in CS+.
The tutorial contains the information on how to effectively use C5+.

(2)

Create New Project

A new project can be created.

I:' A new project can also be created by reusing the file configuration registered to an existing project

Open Existing Project

Loads the project of CS+. Can also be opened directly from the following link.

1. test

Open Existing €? studio/CubeSuite/High-performance Embedded Workshop

The project created with € studio and the old IDE can be converted to the CS+ project.

Support version
& studio
The rcpe file output by e? studio can be read.

{1} Build options also can be convered between the projects with the same compiler {Only CC-RX
{1} Only include path and macro options can be converted between the projects with the different)

Open Sample Project

Many sample projects that can be built immediately are provided. After selecting the desired

RHB50 | RL78 IRx

RHB50_F1L_Tutorial_Analysis
RH850_F1L_Tutorial_Basic_Operation
RHB50_MuttiCore_C1H_Tutorial_Basic_Operation
RHB850_MuttiCore_E1x_Tutorial_Basic_Operation

GO

®)

Create Project

Microcontroller: RL78

Llsing microcontroller: (3)

& (Search microcontroller)

Product Name:RBF100LE
Intemal ROM size[KBytes] 64
= Intemal RAM size[Bytes]: 4096

ﬁ

REF 100LE(B4pin)

REF101LE(B4pin)

5y RL72/G13 (ROM:9EKB)
5 RLT2/G13 (ROM: 128KB)
5 RLT2/G13 (ROM:192KB)
®
® o
® o

L78/G13 (ROM:256KE)
L78/G13 (ROM:384KE)
L78/G13 (ROM:512KE)

B-8-5065688
By

3

| Kind of project: Application(CC-RL)

Project name: cmv_prj

o/ . | -|

[#] Make the project folder

Place:

- I -5

[#] Pass the file composition of an existing project to the new project

C I (-] | Erovse..

[¥] Copy compasition files in the diverted project folder to a new project folder

Project to be passed:

(6) [ cee [ concal [ b |

Figure 3.1 Start Menu Window of CS+
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3.2 Adding Include File

Click [CC-RL (Build Tool)] in [Project Tree] and open the [Include files at head of compiling units] item in the
[Compile Options] tab. Then add “iodefine.h”.

File Edit View Project Build Debug Tool Window Help

Mstat | [ B G X By @0 | S8 & x| 100 - | g & DefaultBuild g @ @ ® 0" @50 %] g
oLz
Project Tree 7%
A =)
L (‘3 2 & A, CC-RL Property
-5 cov prj (Project)” 4 Debug Information
{8 RSFL00LE (Microcontroller) Add debug information Yestg)
%1 Code Generator (Design Tool) 4 Optimization
A, i Level of optimization Default Optimization{None)
& bug Tool) 4 Optimization{Details)
& [ File Maximum number of loop expansions
1 suitdtool s Remove unused static functions Yes(To adjust the level of optimization}None)
generated files ey = q
o Perform inline cxparsion ) Yes(To adiust the level of optimization}None)
= Use br instruction to call 2 function at the end of the function Yes({To adjust the level of optimization}None)
'S hchwind ssm Ferform inter-medule cptimization No
A stiinit.asm Perform optimization cansidering type of data indicated by pointer No
& main.c Outputs additienal information for inter-module optimization Yes(-goptimize)
| iodefine.h 4 Preprocess
0 25— b7vT > Additional include paths Additional include paths[1]
e > System include paths System include paths]0]
ek 4 [IncludeTiles athead of compiling anits Include files at head of compiling units[1]
= 0] iodefine h
=t ProjectDivertnformation.tt T
» Tacro getmron 3o detmon
S Macro undefinition Macro undefirition[0]
> Memary Model
> CLanguage
> Character Encoding
> Output Code
> OutputFile
> Assemble List
> MISRA-C:2004 Rule Check
> Others
Macro undefinition
Specifies the macro names to be undefined in the “(macro name)” format, one per line.
This option corresponds to the -U option of the ccrl command
Common Options , Compile Options { AssembleOptions / Link Options Hex Output Options 1/0 Header File Generation Options

Figure 3.2 Compile Options
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3.3 Changing Startup File

When the main function and the hdwinit function are registered in the existing project, use the following procedure to
exclude the files that are automatically generated during project creation (main.c and hdwinit.asm) from the target of
build.

(1) Right-click [main.c] in [Project Tree] to display the menu.
(2) Select [Property] from the menu.

(3) Change the [Set as build-target] item from [Yes] to [No] in the property of the file. (The same procedure is used
to change the setting of hdwinit.asm.)

File Edit Wiew Project Build Debug Tool Window Help

@ st | [(FEH @ X DE 0~ HE R v| 100% ~ g B} DefaultBuild | 4
O8eaQ
Snctiien S | Code Generator
A r =l
L3 (=
5 S 3 'j ‘L] main.c Property
EI---HIAM 4 Build
3% RSF100LE (Microcor([B) [EEPSLTIEECT:
isICodeGenerator(De File type C source file

...... 4, CC-RL (Build Tool)

-2 RL78 Simulator (Det

aj} File

ﬂ Build teol gener

88 hewinit.asm
Cpen

Open with Internal Editor...
indefine.h Open with Selected Application...

Cpen Felder with Explorer

LS T )

Windows Explorer Menu

Add 3
Remove from Project Shift+Del
Copy Cerl+C
Paste Cerl+V
Rename F2

Change Extensicn..

( 2) ™1 Property

]2 & G & @

Figure 3.3 Displaying File Property
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3.4

Deleting Special Function Registers (SFR) Access Description

Delete the description of “#pragma sfr” in “r_cg_macrodriver.h”.

/AR REEE KRR RRREE R TR KR LR R R KRR KRR R R ER KRR R R R KRR RRRE LR KR KRR KRR KRR KRR KK

Includes

SRS R SRR R SRR S R R KR R KRR KRR R K KRR R KR R KR KRR Kk R
[#pragma-sfr |

Fpragma-Ul

fipragma-El

fpragma-NCP

foragma-HALT

foragma-STOP

SFE e PR EECICFIC PP EIESPOIEETEPSOESEITPLCETEIEISOECTIEIELEE I PSP IO FITIP LI T EE PP
Figure 3.1 r_cg_macrodriver.h

Because the porting support function does not support the replacement of the absolute address specification
(__directmap), the absolute address specification should be replaced manually according to 2.3.4.
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4. ROM Allocation Method

To allocate sections with CA78KOR, a link directive file is used. To allocate sections with CC-RL, the link option
section is used for setting. In addition, the -start option can also be used to allocate sections.

Click [CC-RL (Build Tool)] in [Project Tree].

h |

»| 100% x : g @ DefaultBuild = L&

o = e Ry

LF'n:-_i ect Tree

..... ] icdefine.h
----- I ze— 7w
- | SreFile

G- |} IncFile
----- E ProjectDivertinformation. et

Figure 4.1 Link Option Setting Example in CC-RL (CS+) (1)
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(1) Click the [Link Option] tab.
(2) Open the [Section] item.
(3) Change [Layout sections automatically] from [Yes] to [No].
(4) Click the [...] button in the [Section start address] item.

(5) Specify the section settings in the section settings window that appears.
(6) Click the [OK] button to finish the section settings.

Important
* The allocation of the ROM area/RAM area in each section cannot be changed.
« The allocation areas for the SFR area, the interrupt vector area (section .vect), and the CALLT function table area
(section .callt0) have already been determined and thus are not specified.
« The sections for the saddr area (sections .sdataR and .shss) should be allocated within the range of the .saddr area.

[& oo |

A, CC-RL Property
> Debug Information

> Optimization
> InputFile
> Output File
> Library
> Dewice
> Output Code
> List
> Variables/functions information
4 Sechon
Layout sections automatically (2) No (3)
Secﬁmsmad&ss .const, text, RLIB,.SLIB, textf, consif, data, sdata/02000, dataR, bss/FEF00, sdataR, sbss/FFE20
» Sechon that outputs external defined symbols to the file 4 Section that outputs extemal defined symbols to the file[0]
> ROM to RAM mapped secti ROMto RAM d section[2] [ 5 )
’ ve,ih,c mapped section 0 mapped section SeconSetn @
> Mes: 5
= E—— R
PR
.5LIB T
-
| constf
deta These are set fjy
| | séeta . default
| (eFEFO0D dataR |
[ | bss
(1) ES e
i i Export
(6) Coc J o J[ i ]
Figure 4.2 Link Option Setting Example in CC-RL (CS+) (2)
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5. Sample Code

The sample code is available on the Renesas Electronics website.

6. Reference Documents

RL78Family User’s Manual: Software (RO1US0015E)

RL78 Compiler CC-RL User’s Manual (R20UT3123E)

Integrated Development Environment for the RL78 Family - Migrating from the CA78KO0R to the CC-RL
(Project Manipulation) (R20UT3415E)
(Coding) (R20UT3416E)
(Linkage Editor Options) (R20UT3417E)
(Compiler Options and Assembler Options) (R20UT3418E)

CS+ Code Generator Tool Integrated Development Environment User’s Manual: RL78 APl Reference
(R20UT3102E)

CS+ V3.01.00 Integrated Development Environment User’s Manual: Message (R20UT3286E)

CS+ V3.01.00 Integrated Development Environment User’s Manual: Project Operation (R20UT3287E)

(The latest information can be downloaded from the Renesas Electronics website.)

Website and Support

Renesas Electronics website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to al MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that
have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the

manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.
3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access

these addresses; the correct operation of LSI is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of an MPU or MCU in the same group but having a different part number may
differ in terms of the internal memory capacity, layout pattern, and other factors, which can affect
the ranges of electrical characteristics, such as characteristic values, operating margins, immunity
to noise, and amount of radiated noise. When changing to a product with a different part number,
implement a system-evaluation test for the given product.




Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your iance with laws and ions.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

1

. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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