LENESAS APPLICATION NOTE

Replacement Guide from 78K0 Family RO1AN3471E0100
to RL78 Family (CcnvCA78KO0) Nov. 08, 2016
Introduction

This application note describes how to replace the programs for 78K0 with the programs for RL78.

Target Device
78K0 Family

When using this application note with other Renesas MCUs, careful evaluation is recommended after making
modifications to comply with the alternate MCU.
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1. How to Replace Programs from 78K0 Family to RL78 Family

This section explains how to replace the programs for 78K0 with the programs for RL78.

First, use the C source converter CcnvCA78KO0 to convert the extended functions for the C compiler CA78KO0 (or
CC78KO0) to the extended functions for the C compiler CC-RL.

Next, use the integrated development environment CS+ or e2studio to create a project. Because the 78K0 family and
the RL78 family have different peripheral functions, use the code generator for the RL78 family to generate programs
for peripheral functions of the RL78 family instead of using the programs for peripheral functions of the 78K0 family.

Combine the programs converted with CenvCA78K0 and the above programs for peripheral functions to replace
programs.

2. Program Conversion Using CcnvCA78K0
21 About CcnvCA78K0

CenvCA78KO0 converts extended language specifications (such as macro names, reserved words, #pragma directives,
and extended functions) in C source programs for CA78K0 (or CC78K0) into extended language specifications for
CC-RL.

CenvCA78KO is the software that supports the porting of the programs for CA78KO0 to the programs for CC-RL.
Since we do not guarantee the correct operation of the programs converted by CcnvCA78K0, be sure to check the
operation of the program after conversion.

In addition, the device-dependent codes such as location addresses, access to an SFR, and assembly-language codes
cannot be converted. Convert these codes manually into the code for the RL78 family as required.

For details, see “CenvCA78K0 C Source Converter User's Manual (R20UT3684EJ0100)”.
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2.2 How to Use CcnvCA78KO0

The method of converting a program with CenvCA78KO0 is shown below.
(1) Place CenvCA78KO0 (CenvCA78K0.exe) and a program for CA78KO0 in the same folder of your choice.
(2) Launch Command Prompt in Windows.

(3) Change the current directory to the folder where CcnvCA78KO is stored.

-

BX Command Prompt

Figure 1.1 Command Prompt Window

(4) Specify an output file name with the -o option before execution. After the execution, a program for CC-RL is
output. In addition, when outputting messages in a specified file, use the -r option.

Bl Command Prompt = | = %

i it
i Pt

Message is output when there is an error or warning.

Figure 1.2 CcnvCA78K0 Execution Window
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(5) When converting multiple files at the same time, create a list file and execute conversion with the -1 option

specified. After the execution, programs for CC-RL are output to the specified folder.

-

Bl Command Prompt

Conversion result for file1.c

informat ion

2 dependent on :
Conversion result for file2.c

informat ion

Conversion result for file3.c

informat ion

Figure 1.3 CcnvCA78KO0 Execution Window (Multiple Files)

The example below shows the description in a list file.

View Help

-c=s5jis input)\filel.c output’filel.c
-c=s]is inputi\file2.c outputi\file2.c
-c=5]is inputifile3.c outputfile3.c

m

Figure 1.4 Example of Description in List File
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(6) Correct the parts that are not converted by CcnvCA78K0. For the parts that require corrections, refer to
“CONVERSION SPECIFICATIONS” in “CcenvCA78K0 C Source Converter User's Manual
(R20UT3684EJ0100)”.

2.3 When CcnvCA78KO0 is Not Used

When CenvCA78KO is not used, extended functions of CA78K0 (or CC78K0) need to be converted manually into
extended functions of CC-RL. For the extended language specifications supported by CC-RL, see “CC-RL Compiler
User’s Manual (R20UT3123EJ0103)”.
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3. Converting Programs for Peripheral Functions

3.1 Generating Programs Automatically

Programs are automatically generated for the RL78 family peripheral functions equivalent to the peripheral functions
that were used by the 78K0 family by using the code generator for the RL78 family provided in the integrated

development environment CS+ or e2studio. For how to use the code generator, see “CS+ Code Generator Integrated

Development Environment User’s Manual: Peripheral Function Operation (R20UT3104EJ0100)”.

(1) Under [Project Tree], click [Clock Generator] in [Code Generator (Design Tool)] and perform “pin assignment”.
When the pin assignment setting is decided once, it is not possible to change it later.

File Edit View Project Build Debug Tool Window Help

@ostart | [ H S X By @0 [ 588E &

-

-

T Oy

SN ERFH: OS8R S

Project Tree 1 Xx
2 © 8 &

E|ﬂ_f§ 1an3471 rl78gl13 tirmer (Project] =

33;] Code Generator

I Reflectin Pin | 8| Generate Code

LW T DS E DS D

..... B Interrupt
..... &' Serial

..... W A/D Converter
..... f: Timer
..... b Watchdog Timer

m

..... W Interval Timer

When it's decided once, it isnt possible to change it later.
..... m' Real-time Clock It's necessary to make a project again to change it.

/™ RSF100LE (Microcontroller) Pin assignment |C|oc|f. setting | Block diagram | On-chip debug setting | Confirming reset source | Safe
[j---f Pin Cenfigurator (Design Tool Fin assignment setting
[—jcil Code Generator (Design Tool)
..... p- :

After pin assignment
setting, click here.

L

..... & Clock Qutput/Buzzer Outg

..... W DMA Controller
..... ﬂ: Voltage Detector
.y CC-RL (Build Tooh F17

Pin

Function

TIDZTOO02

Figure 3.1 Code Generator Setting Window (1)

(2) Refer to the program for the 78K0 family and set each function.
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(3) On completion of all the peripheral function settings, click the [Generate Code] button at the top of the window
to generate codes (automatic program generation). Use the automatically generated functions for peripheral

functions to replace programs.

File Edit View Project Build Debug Toocl Window Help

I Reflectin Pin

@t B L X B0 o HE S - bEE 5 @ Oy
Lo e e B @ B &

W PR 0PS8R S After setting, click here.
Project Tree ax 33;] Code Generator

! @ 2 | [E

D;I Generate Code

f-- 2 E

o T & iy @) & O

E|,_ﬁ f1an3471 rl78gl3 tirner (Project] =

3% RSF100LE (Microcontroller) |
[j---) Pin Cenfigurator (Design Tool
[—jb:~| Code Generater (Design Teol)

| General set'ting| Channel 0

Interval imer setting

Irterval value (16 bits)

..... W Interrupt

..... W Serial

..... & A/D Converter
----- & Timer
..... b Watchdog Timer
..... B Beal-time Clack

Interrupt setting

ri

m

Priority

[7] Generates INTTMDO when courting is started

End of timer channel 0 count, generate an intermupt (N T TMO0)

| Channel 1 | Channel 2 | Channel 3 I Channel 4 I Channel 5 | Channel & |

1 ms  *| (Actual value: 1)

[Low -

Figure 3.2 Code Generator Setting Window (2)
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3.2 Adding Programs

Add the programs that cannot be automatically generated by the code generator (such as main function, interrupt
function process, and variables).

Add a program between”/* Start user code for adding. Do not edit comment generated here */” and ”’/* End user code.
Do not edit comment generated here */” in each file that was automatically generated. A program needs to be added
manually. Note that any program added outside this range is automatically deleted during automatic generation of a
program.

Be sure to confirm the operation of the system using the added programs.

File Edit View Project Build Debug Tool Window Help
. - ' N . o " e
st B H E X DBE0 08 & - LEE L@ @0
FHEFHF O0P3FQ| S
Project Tree o x 33;4[: e Generator j‘ r_maine
A = —
t @ 8 & —
: 2 80 | B ~s wy | Columns~
E---_ﬁ 1an3471 ri78g13 tirner (Project] » L o
—| | Line
..... $ RSF100LE (Microcontroller) 24
[]"'/‘9 Pin CU”ﬁgUTEtDT(DESiQHTDD| 75 D] E R E R R AR R AR H AR AR A AR ER R A ERFAAERAIFEERA A AR RRARRRH BRI R T AR R K HH R R H TR A
=" Code Generator (Design Tool] T8 * Function Name: B MAIN UserInit
.l Clock Generator 77 * Description : This function adds user code before implementing main
f Port 78 # Arguments : Hone
M Interrupt 79 * Beturn Value : None
... Serial BD R R E R A AR AR R R AR R R R A AR R R A AR R R AR R R R A AR R R R R R R R Rk R Rk o R R e R R e
W A/D Converter Bl void R MAIN UserlInit (void)
! — -
P 82 =[i
t Tirner B3 f* 5Start user code. Do not edit comment generated here */
Watchdog Tirmer =l g2 EI():
&’ Real-time Clock ES /* End user code. Do not edit comment gene:aéqldhgrgrogram here.
..l Interval Timer BE }
W' Clock Output/Buzzer Outp g7
..l DMA Controller EE /* Start user code for adding. Do not edit comment generated herd =/
*”; Voltage Detector g9 /* End user code. Do not edit comment generated here */
..... A, CC-RL (Build Tool) D9?| _ |
----- ~n RIT78 E1(Seriall (Debua Tooll

Figure 3.3 Adding Existing Program

3.3 When Code Generator is Not Used

When the code generator is not used, you need to create a new project first with the integrated development
environment CS+ or e2studio and then manually create a program for a peripheral function. For details of peripheral
functions, see the user’s manual for the RL78 family.
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4. Replacement Examples

4.1 78K0/Kx1 Sample Program (Serial Interface UARTO)

The program for the serial interface UARTO included in “78K0/Kx1,78K0/Kx1+> VU 7I/Vi@(E 7' 0 75 LR is
replaced with the program for RL78/G13. The project file after replacement is “rOlan3471 rl78g13 serial”.

This program uses UARTO and repeats data transmission of 0x55 at the transfer speed of 9600 bps at 2-ms intervals.
The CPU clock is 10-MHz high-speed system clock.

4.1.1 Porting Source to CC-RL with CcnvCA78K0

(1) Create a list file to specify a C source file to be converted.

File Edit Format Wiew Help
C source file to be converted
-c=5jis| 78k0k1_serial\UARTO_trans.c|output)uart.c |

L

Figure 4.1 Example of Description in List File (Serial Interface UARTO)

(2) Launch Command Prompt to convert the C source file specified with the list file.

In addition, the output conversion result file indicates changes.

s -
Bl Command Prompt ol

Figure 4.2 CcnvCA78KO0 Execution Window (Serial Interface UARTO)

The conversion result file indicates the conversion result as shown below. For details of the conversion result,
see “CenvCA78KO0 C Source Converter User's Manual (R20UT3684EJ0100)”.

File Edit Format VWiew Help
CA78KO C Source Converter v1.00.00.02 [09 Mmar 2016] i
78k0k1_serial WARTO_trans.c(16):M0592123:[Insert]Inserted #include "iodefine.h” .
78k0k1_serial \UARTO_trans.c(16):M0592131: [Delete]|#pragma sfr was deleted.
78k0k1_serialuUARTO_trans.c(16):M0592146: [Info]The language specification dependent on 78Kk0.
78k0k1_serial \UARTO_trans.c(17):M0592131: [Delete]#pragma nop was deleted.
78k0k1l_serial‘\UARTO_trans.c(18):M0592131: [Delete]#pragma ei was deleted.

m

78k0kl_serial \UARTO_trans.c(51):M0592121: [Insert]Inserted macro definition for bit access of I/0 register.
78k0k1l_serial UARTO_trans.c(51):M0592112: [Change]Bit access of I/0 register was converted into macro call.
78k0k1_serial \UARTO_trans.c(91):M0592112: [Change]Bit access of I/0 register was converted into macro call.
78k0k1_serial \UARTO_trans.c(92):M0592112: [Change]Bit access of I/0 register was converted into macro call.

Figure 4.3 Details of Conversion Result (Serial Interface UARTO)

RO1AN3471EJ0100 Rev.1.00 Page 10 of 36
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(3) Correct the converted C source file.

Bit access to SFRs and the saddr variable are replaced with a type declaration of a bit field and a macro as

shown below. When performing bit access to an 8-bit SFR, change unsigned int to unsigned char.

o5 Binclude "iodef ine.h”

25 Bifndef _BITH

27 -t vpedef struct f Change all to unsigned char.
28 unsigned ot ﬁ/

28 unsigned int|b1:1;

30 unsizgned int |b2:1;

I unsizned int |b3:1;

32 unsigned int (hd:l;

33 unsigned int |b5:1;

34 unsizgned int |bE:1;

35 unsizned int |b7:1;

3k I RitsEy

37 Hdefine _BITB(name, bit) {{{volatile near BitsBx)&name)—+bibit)
33 ftendi f

Figure 4.4 Changing Bit Access Description

RO1AN3471EJ0100 Rev.1.00
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41.2

Generating Programs Automatically

(1) Create a new project with the integrated development environment CS+ or e2studio.

(2) Set each function with the code generator.

Set the CPU clock to 10-MHz high-speed system clock.

,,'fj Reflect in Pin D;‘l Generate Code
Main system clock (fMAIN) setting
(™) High-speed OCO FIH)
High-speed OCO clock setting
[[] Operation

High-speed system clock setting

@ X1 oscillation )

B < I S W< B - A

@ High-spesd system clock FMX)

(¥ )
[}

(7) Btemal clock input FEX)

Frequency 10 {MHz)
Stable time |26214.4 2184 | (ws)
Subsystem clock (fSUE) setting
[C] Operation
32768
Low power consumption
Enables supply
Internal low-spesd oscillation clock (fIL) setting
Frequency 15 {kcHz)
RTC and interval timer operation clock setting
RTC and interval timer operation clock [15 fiL) v] {xHz)
CPU and peripheral clock setting
CPU and peripheral clock fCLK) | 10000 FMX) v | (kHz)
1| 1]

Figure 4.5 Setting Window in Code Generator (Clock)
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Set UARTO of the serial array unit which is the equivalent function to the serial interface UARTO of the 78K0
family.

% Reflect in Pin “_,J Generate Code

o T D e E D »E D

SAUO | AUt | licao
Channel | UARTO [ UART1 | csioo | csior | csito | csit [ icoo [ ncor [ ncto | ncar |

- Functicn
Channel 0 UARTD - Transmit function -
Channel 1 Unused
Channel 2 Unused
Channel 3 Unused =
Click the UARTO tab to open the detailed settings.

4Ty ReflectinBin | % GenerateCode | % i % T G (B & gy @) 5 O

SAUD | saut [iicao
[ Channel | UARTO [uarT1 [ csioo [ csion | csito | csit [ ucoo [ ncor ucio Jucit |

Receive | Transmit

— Transfer mode setting

@ Single transfer mode ) Continuous transfer mode
- Diata length setting
) 7bits @ 8bits ) 9bits
- Transfer direction setting
@18 © MsE
— Parity setting
@ Nome (7) Zero ©) Odd i@ Ewen

- Stop bit length setting
@ 1bit i) 2bits

~ Tranzmit data level setting

@ MNomal () Reverse

- Transfer rate setting

Baudrate 9600 w | |bps) (Curmrent emar: +0.1
— Interrupt setting
Transmit end intermupt priorty (INTSTO) Low -

- Callback function setting

[] Transmission end

< i |

Figure 4.6 Setting Window in Code Generator (Serial Array Unit)

(3) Set ports, watchdog timer, voltage detection circuit, etc. based on your environment.

(4) Click [Generate Code] to generate a file.

RO1AN3471EJ0100 Rev.1.00 Page 13 of 36
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4.1.3 Adding Programs

Add the processes of symbol definition and the main function to the program with generated code. Use the programs
with generated code for other programs (such as clock setting and UARTO function setting).

- Symbol definition
Add symbol definition to r_cg_userdefine.h.

Program for 78K0

2z |--—-— e ———
23 Constants/Variables

24 |l---— e ——
25 ® )

ZiB

27 fdefine URRT BRUDRATE MO 0x3

ZE fdefine URRT BRUDRATE EO 0x10

258

30 f*3tatus list definition¥*/

31 #define TRUE 1

32 #define FLLSE 0

r_cg_userdefine.h file for RL78/G13

32 _J,"***ﬂ::l:****x****x****x***F::l:***ﬂ:x***s‘:x**ﬁﬂ:s****x****x****x****x****x***ﬂ:x
33 User definitions
3:1 A A A A A A A R A A A R A R R A A R R A A A A R A A A A R R A A R R RN AT R AN AR E A AR AR A AR RN AR
35
36 /* Start user code for fenction. Do not edit comment generated here */
37 #define TRUE 1
3B #define FALSE 0
39 /* End user code. Do not edit comment generated here */
Figure 4.7 Replacement of Symbol Definition
RO1AN3471EJ0100 Rev.1.00 Page 14 of 36
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- main function

When the code generator for RL78/G13 is used, the R_Systeminit function is executed before the main function
is executed. The R_Systeminit function performs the initial setting of the clock and UARTO. Thus, only the
process indicated in the red box is added manually. The R UART _Start function starts the operation of UARTO.

Program for 78K0

43 void main({ void )

44 S14

45 unzigned short i;

45

47 BCC = 0x00; J* CPU clock: fx */

48 WDTM = 0x77:; /* Watchdog Timer Stop */
49

50 /* Waiting for oscillation stable time */

51 while | Q0STC.0 == 0);

52 MCMO = 1; J* supply clock: X1 */

53 J/* Waiting for X1 clock change */

54 while| MCS5 == 0 }:

55

S5e UARTO Init(): J* URRTO initiaslization function */
57 UARTO Enakble(); J/* UBRTO enable function */
58

58 while (TRUE) J* main loop *f

a0 {

gl T¥50 = 0x55;

862 /* Waiting for the completion of transmitting */

a3 while{ DURLIFQ == 0 };

g4 DUALIFO = 0O;

g5

1 for({ i=0 ; i<1000 ; i++ ): J* wait 2 m3 */

a7 ¥

68 ¥

r_main.c file for RL78/G13

58 vold main (void)

a0 S14

gl R MATHN UserInit(}:

6z J/* Start user code. Do not edit commept generated here */f

a3 {

o4 unsigned short i = 0;

g5

g8 R _UARTO Start();

&7 \4

6B while (TRUE) f* main loop */

a9 {

70 THDD = 0=55;

71 f* Waiting for the completion of transmitting */

T2 while{ STIFO0 == |

73 STIFQ = 0O:

74

75 for( i=0 ; i<4000 ; i++ 1: f*% wait 2 ms */

T8 }

77 ¥

7B /* End user code. Do not edit comment generated here */

79 ¥

Figure 4.8 Replacement of main Function
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41.4 Other Items to be Corrected
(1) IfUARTO is set with the code generator, interrupt processes are automatically generated. Because interrupts are
not used this time, disable interrupt processes.

(2) Because the interrupt function is not used, change “EI();” of the R_ MAIN_UserInit function to “DI();”.

(3) Readjust the processing time of the software timer. Because compilers are different, the processing time may
vary.

4.1.5 Sample Code After Replacement

Obtain the sample code “an-r01an3471j;0100-r178-migrate.zip” from the Renesas Electronics Website.
“rl78g13_migrate serial” in the “workspace” folder is the sample code that replaces the program for the serial interface
UARTO included in “78K0/Kx1,78K0/Kx1+< U 7 /VilifE 7' 1 7777 L4,

RO1AN3471EJ0100 Rev.1.00 Page 16 of 36
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4.2 78K0/Kx2 Sample Program (Interval Timer)

The program included in “78K0/Kx2 %> T7/L « 7T 7T L A Z—r3 L « Z A <{F(U19031JJ2VOANO00)” is
replaced with the program for RL78/G13. The project file after replacement is “rOlan3471 rl78g13 timer”.

This program uses 16-bit timer/event counter 00 to generate an interval interrupt at 1-ms intervals. In the interval
interrupt process, P10 is inverted. In addition, P11 is inverted each time 100 interval interrupts are generated.

421 Porting Source to CC-RL with CcnvCA78K0

(1) Create a list file to specify a C source file to be converted.

File Edit Format View Help

—¢=5jis| KF2_it_TMOO“KF2_func. c putput’func.c

m

C source file to be converted

—c=5jis| KF2_it_TMOOKF2_Intv].c|outputhit.c |
L 3 -

Fi [’

Figure 4.9 Example of Description in List File (Interval Timer)

(2) Launch Command Prompt to convert the C source file specified with the list file.

In addition, the output conversion result file indicates changes.

F '

BEX Command Prompt

¢ informat ion

Figure 4.10 CcnvCA78K0 Execution Window (Interval Timer)
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The conversion result file indicates the conversion result as shown below. For details of the conversion result, see
“CenvCA78K0 C Source Converter User's Manual (R20UT3684EJ0100)”.

File Edit Format VWiew Help
CA7BKD C Source Converter V1.00.00.02 [09 mar 2018] -
KF2_it_TMO0M\KF2_func.c(16):M0592123:[Insert]Inserted #include "iodefine.h”
KF2_it_TMOO\KF2_func.c(16):M0592131: [Delete]#pragma sfr was deleted.
KF2_1t_TMUD\KF2_func c(16):M0592146: [Info]The Tanguage spec1f1cat10n dependent on 78KO0.
KF2_1t_TMOD\KF2_Intv1.c(4?):M0592123:[Insert]Inserteg #include "iodefine.h”
KF2_1t_TMDO\KF2_IntV1.c(4?):M0592131:[De1ete]#pragma sfr was deleted.
KF2_it_TMOO\KF2_Intwl.c(47):M0592146: [Info]The language specification dependent on 7BKO.
KF2_it_TMOO\KF2_Intw].c(48):M0592131: [Delete]#pragma gi was deleted.
KF2_it_TMOOWKFZ_Intw].c(49):M0592131: [Delete]#pragma ei was deleted.
KF2_it_TMOO\KF2_Intwl.c(50):M0592131: [Delete]#pragma nop was deleted.
KF2_it_TMOOMNKF2_Intwl.c(51):M0592113: [Change]#pragma interrupt has been changed to syntax of CC-RL.
KF2_it TMUD\KFZ_Intv1.c(Sl):M0592146:[Info?The language specification dependent on 7BKO. |
KF2_it_TMOON\KF2_Intv].c(87):M0582111: [change]DI was converted into __DI. |7
KF2_it_TMOOWKFZ_Intwl.c(274):M0592111:[Change]EI was converted into __EI.
KF2_it_TMOON\KF2_Intv].c(277):M0592111: [Change]NOP was converted into __nop.
KF2_it_TMOO\KF2_Intw]l.c(287):M0592122:[Insert]Inserted #pragma interrupt NO_VECT.
KF2_it_TMOO\KFZ2_Intw]l.c(287):M0592113: [Change]__interrupt has been changed to syntax of CC-RL.
KF2_it_TMODM\KFZ_Intvl.c(291):M0592121: [Insert]Inserted macro definition for bit access of I/0 reg1ster.
KF2_it_TMOOWKF2_Intwl.c(291):M0592112:[Change]Bit access of I/0 register was converted into macro call.
KF2_it_TMOO\KF2_Intwl.c(291):M0592112:[change]Bit access of I/0 register was converted into macro ca11.
KF2_it_TMOOM\KF2_Intwl.c(292):M0592112:[change]Bit access of I/0 register was converted into macro call.
KF2_it_TMOO\KFZ_Intwl.c(301):M0592112: [Change]Bit access of I/0 register was converted into macro call.
KF2_it_TMOO\KF2_Intwl.c(301):M0592112:[change]Bit access of I/0 register was converted into macro call.
KF2_it_TMOOM\KF2_Intv]l.c(302):M0592112: [Change]Bit access of I/0 register was converted into macro call. _
4 13
Figure 4.11 Details of Conversion Result (Interval Timer)

(3) Correct the converted C source file.

Bit access to SFRs and the saddr variable are replaced with a type declaration of a bit field and a macro as
shown below. When performing bit access to an 8-bit SFR, change unsigned int to unsigned char.

25 Bifndef _BITH

27 “tvpedef struct | «—— Change all to unsigned char.
28 uns i gned bO:1;

24 uns i gned b1:1;

a0 uns i gned b2 :1;

b uns i gned h3:l;

32 uns i gned hd:l;

33 uns i gned b5:1;

34 uns i gned bE:1;

39 uns i gned hi:l;

36 P BitsEs

37 fdefine _BIT8(name, bit) ({(volatile _near _ BitsBs)&name)—>bitthit)
38 fendif

Figure 4.12 Changing Bit Access Description
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There may be redundant interrupt function declarations. As CC-RL produces an error in this case, delete the

converted #pragma directive.

329 S [ConvCATEED] __interrupt void fn_intTimerInterwval (void)

330 R

331 |#pragma interrupt fn intTim&rInt&rvallq— Delete the #pragma directive.

332 void fn_intTimerInterval (void)

333 =L

334 g_ucIntCnt++; J* Incremented
335

3386

337 F/[ConvCRTEED] 4if( P1.0 ) F1.0 = 0: /* To invert th
33E if( _BITa({ BP1, 0 ) } __BIT&({ PL, 0 ) = 0: JS# To i
338 S/ [ConvCRTEED] else F1.0 = 1:

340 else __BITE( P1, O ) = 1:

341

342 if (g_ucIntCnt == 100}

343

344 F/ [ConvCRATEED] if{ P1.1 ) Pl1.1 = 0r S Inve
345 if{ _ BITE( Fl, 1} ] __BITE( FI1, = 0:

348 F/ [ConvCRATEED] else Pl1.1 = 1:

347 else __BITH{ P1, 1) = 1;

34E

349 g_ucIntCnt = 0: f* Initiglizes
350 }

351 }

Figure 4.13 Changing Interrupt Function Declaration
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4.2.2 Generating Programs Automatically
(1) Create a new project with the integrated development environment CS+ or e2studio.

(2) Set each function with the code generator.

Set the CPU clock to 8-MHz high-speed on-chip oscillator clock.

() ReflectinPin | %8 GenerateCode | L S % .7 G @ & F & W & O
Main system clock (fMAIN) setting
| @ High-speed OCO fIH) | () High-speed system clock fMX)
High-spesd OCO clock setting

Frequency IE hd I (MHz)

High-speed system clock setting
[ Operation

Subsystem clock (fSUE) setting
[] Operation

32768
Low power consumption
Enables supply

Internal low-speed cscillation clock (fIL) setting

Frequency 15 {kkHz)
RTC and interval timer operation clock setting
RTC and interval timer operation clock [15 flL) v] fkHz)
CPU and peripheral clock setting
CPU and peripheral clock FCLK) | 8000 fIH) v | tkHa)
4 m

Figure 4.14  Setting Window in Code Generator (Clock)
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Set the interval timer function of the timer array unit which is the equivalent function to 16-bit timer/event
counter 00 (TMO00) of the 78K0 family.

[&] ReflectinPin | | GenerateCode | & i # T G @& o &y @ O
General sefting | Channel 0 | Channel 1 | Channel 2 | Channel 3 | Channel 4 | Channel 5 | Channel 6 | Channel 7
Functions
Channel 0 |Inter~.ral timer - |
Channel 1 Unused -
Channel 2 Unused -
Channel 3 Unused -
Channel 4 Unused -
Channel & Unused -
Channel & Unused -
Channel 7 Unused -

Click the Channel 0 tab to open the detailed settings.

'
General setting | Channel 0 | Channel 1 | Channel 2 | Channel 3 | Channel 4 | Channel 5 | Channel & | Channel 7

Interval timer setting

|&] Reflectin Pin ’ % GenerateCode | % ti#k @ F O @ &

Interval value (16 bits) |'| [ms vll [Actual value: 1)

[7] Generates INTTMOD when counting is started

Interrupt setting
| End of timer channel 0 count, generate an intemupt {IN'I_I'MU'I]'}|

Priority [an v]

Figure 4.15 Setting Window in Code Generator (Timer Array Unit)

(3) Set ports, watchdog timer, voltage detection circuit, etc. based on your environment.

(4) Click [Generate Code] to generate a file.
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4.2.3 Adding Programs

Add the processes of a variable, the main function, and the interrupt function to the program with generated code. Use
the programs with generated code for other programs (such as clock setting and timer array unit setting).

- Variable

Add a variable to r_main.c and r_cg_timer user.c. Also add a type declaration of a bit field to r_cg_timer user.c.

Program for 78K0
112 o * ===
113 H Global wariables and functions
114 : =% [
115 ztatic unsigned char g_ucIntCnt;

r_main.c file for RL78/G13

45 _fk*i*x*ii*x*ii*x**i*x*+i*x**i*x**i*s**i*s**i*zk*i*x*ii*x**i*x*ii*x*+i
47 Global wariables and functipns

48 R RN A R A AR RN A AR N AR A A R A A R R AR R A AR R R R R AR R R AR R R Ry
49 f* Start user code for gloel. Do not =dit comment generated here */
50 unsigned char g _ucIntCnt = 0: J* Count of the interrupt ger
51 JS* End user code. Do not edit comment ggnerated here */

r_cg timer user.c file for RL78/G13

45 _fk+i*x**i*x**i*x**i*x*+i*x**i*s**i*x**i*s**i*xk*i*x**i*x**i*x**i*x*+i*
16 Glockbal wariables and functions

47 N AR A A A R R A A A R R A A R N A R A A R A A A R R AN A R R A A A A R AN AR R AN AT R RN AR EEAA R ERRH
48 f* Start user code for global. Do not edit comment generated here */
49 —|#ifndef __BITH A
20 typedef struct {

21 unzigned char b0:1;

22 unsigned char bl:1; . .

=3 unsigned char bZ:l: Type declaration of bit field

o4 unzigned char b3:1;

25 unaigned char b4:1;

o8 unaigned char bS:1;

27 unzigned char be:l;

o8 unzigned char b7:1;

59 P BitabB;

al #define  BITE (name, bit) ({(volatile |near  Bits3+*)&name)->bi#ibit)
g1 fendif \ 4
a2

o3 extern unsigned char g_ucIntint;

a4

a5 f* End user code. Do not edit comment generated here */

Figure 4.16 Replacement of Variable
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- main function

Add the main function process of the program for 78K0 to the main function in r_main.c for RL78/13. For the
operation start of the timer array unit, change to R TAUO_ Channel Start() automatically generated by the code

generator for RL78/G13.
Program for 78K0
311 —Jvoid main(wvoid) {
312
313 g ucInclCnt = O: f* Initializes the counter
314 | fn InitTimer(): | f* Initializes the interval timer 1
315 SF [ConwCRATEED] EI() /* Vector interrupt
3le __ET{): f* Wector interrupt enable
317
318 while (1){
3lg /7 [CenvCATEED] NOF () ;
320 __nog():
321 }
322 ¥

r_main.c file for RL78/G13

gl volid main (void)
gl =k
a2 E MATN UserInit(};
83 /* Start user codg. Do not edit comment generated here */
64 g ucIntlnt = 0; vy /* Initializes the counter */
65 | R_TAUD_EhannelD_StartH..'| j* Timer array unit operation start */
L] __ET{): /* Vector interrupt enable */
a7
6B while (1)
69 {
70 _ nop():
T2 J/* End user code. Do not edit comment generated here */
73 ¥
Figure 4.17 Replacement of main Function
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- Interrupt function

Add an interrupt process to r_tau0_channel0_interrupt() in r_cg_timer user.c.

Program for 78K0

331 #pragma interrupt fn intTimerInterval

332 void fn intTimerInterval (void)

333 =1

334 g_ucIntCnt++; /* Incremented each time intej
335

338

337 S [ConwCATEE0] 4if£( P1.0 ) Fl1.0 = 0;: /* To invert the F10 each timg
33e if{ __ BITB{ Fl, O ) )} __BITB( P1, 0 ) = o /% To inwvert the P10 g
339 J/ [ConwCRAT8EQ] else P1.0 = 1;

340 else __BITE( P1l, 0} = 1:

341

342 if (g_ucIntCnt == 100) {

343

344 // [CenwCRT8EOD] if({ P1.1 ) P1.1 = [ f* Inverted each time
345 if{ BITE( Fl, 1} ) _ BIT8( EFl1l, 1L ) = 0: /* Inverted ej
348 S/ [ConvwCATERO0] elze PFl.1 1;

347 else __BITB( P1, 1) = 1;

348

349 g_ucIntint = o: /* Initialize=s the counter */f
350 }

351 }

r_cg timer user.c for RL78/G13 I

73 static vold _ near r taul channell interrupt (void)

74 =k

75 * Start user code. Do not edit comment generated here */

Ta g_ucIntCnt++; /* Incremented each time interrupt generation
77

78 if{ BIT&( P1, © ) )} _ BITA({ F1l, 0 ) = 0O; J/* To invert the P10 each tim
79 else BITE| Fl, 0} = 1;

EOQ

BE1 if({g_ucIntCnt == 100} {

B2 if( _ BITA{ P1, 1 ) ) _ BIT&( Fl, 1 ) = 0O; J/#* Inverted each time an inte
E3 else _ BITB({ P1, 1 ) = 1;

E4

ES g ucIntCnt = 0O; J* Initislize=z the counter */

E& }

B7 /% End user code. Do not edit comment generated here */f

EE }

Figure 4.18 Replacement of Interrupt Function

424 Sample Code After Replacement

Obtain the sample code “an-r01an3471j;0100-r178-migrate.zip” from the Renesas Electronics Website.
“rl78g13_migrate_timer” in the “workspace” folder is the sample code that replaces the program included in
“I8KO/Kx2 Ho 7« T 7T hA v FZ—r3L « XA <HR(U19031J12VOAN00)”.
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4.3 78K0/Kx2 Sample Program (A/D Converter)
The program included in “78K0/Kx2 H > 7 /L7175 & A/D 2 73— % (ZUD-CC-10-0016)” is replaced with
the program for RL78/G13. The project file after replacement is “rO1an3471 rl78g13 ad”.

This program uses four analog input channels to perform A/D conversion, while switching channels at 1-ms intervals.
After a single cycle of 32 ms, in which four channels are sampled eight times, the mean values are saved in the
appropriate variables. Depending on the mean values, the LED corresponding to the analog input channel is turned on
or off.

4.31 Porting Source to CC-RL with CcnvCA78K0

(1) Create a list file to specify a C source file to be converted.

File Edit Format View Help

-c=5jis| KF2_adconverterKF2_func. c |output’func. c
C source file to be converted

-¢=5jis|KF2_adconverter KF2_AD.c oltput’ad.c
i |

F

Figure 4.19 Example of Description in List File (A/D Converter)

(2) Launch Command Prompt to convert the C source file specified with the list file.

In addition, the output conversion result file indicates changes.

© '

BEX Command Prompt

3 informat ion

Figure 420 CcnvCA78KO0 Execution Window (A/D Converter)
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The conversion result file indicates the conversion result as shown below. For details of the conversion result, see
“CenvCA78K0 C Source Converter User's Manual (R20UT3684EJ0100)”.

File Edit Format Wiew Help

CA7BKO C Source Converter v1.00.00.02 [09 mar 2016] -
KF2_adconverter \kKF2_func.c{16):M0592123: [Insert]Inserted #include "iodefine.h”
KF2_adconverter\KF2_func. c(16) :M0592131: [Delete]#pragma sfr was deleted.

KF2_adconverter\KF2_func. c(16):M0592146: [Info]The language spec1f1cat1on dependent on 78kKO0.
KF2_adconverter\KF2_AD. c(44):M0592123: Insert]Inserteg #include "iodefine.
KF2_adconverter\KF2_aD.c(44):M0592131: [Delete]#pragma sfr was deleted.

KF2_adconverter\KF2_AD. c({44):M0592146: [Info]The Wanguage specification dependent on 78KO.
KF2_adconverter\KF2_AD.c(45):M0592131: [Delete]#pragma di was deleted.

KF2_adconverter\KF2_AD. c(46):M0592131: [Delete]#pragma ei was deleted.
KF2_adconverter\KF2_aAD.c(47):M0592131: [Delete]#pragma halt was deleted.
KF2_adconverter\KF2_AD.c(48):M0592131: [Delete]#pragma nop was deleted.
KF2_adconverter\KF2_aD.c(49):M0592113: [Change J#pragma interrupt has been changed to syntax of CC-RL.
KF2_adconverter\KF2_AD. c(49):M0592146: [Info]The Tanguage specification dependent on 78KO.
KF2_adconverter\KF2_aD.c(51):M0592113: [Change]#pragma interrupt has been changed to syntax of CC-RL.
KF2_adconverter\KF2_aD. c(51) :M0592146: Info?ThE language specification dependent on 78KO.
KF2_adconverter\KF2_AD.c(87):M0592111: [change]DI was converted into _ DI.
KF2_adconverter\KF2_AD. c(349) :M0592111 : [Change]EI was converted into _EI.
KF2_adconverter\KF2_aD.c(352):M0592111: [Change]NOP was converted into __nop.
KF2_adconverter\KF2_AD.c(361):M0592122:[Insert]Inserted #pragma interrupt NO_VECT.
KF2_adconverter\KF2_aD.c(361):M0592113: [Change]__interrupt has been changed to syntax of CC-RL.
KF2_adconverter\KF2_AD.c(404) :M0592122: [Insert]Inserted #pragma interrupt NO_VECT.

KF2_adconverter \KF2_aD.c(404):M0592113: [Change]__interrupt has been changed to syntax of CC-RL.

m

4 [

Figure 4.21 Details of Conversion Result (A/D Converter)

RO1AN3471EJ0100 Rev.1.00 Page 26 of 36
Nov. 08, 2016 RENESAS



Replacement Guide from 78K0 Family to RL78 Family (CcnvCA78KO)

(3) Correct the converted C source file.

There may be redundant interrupt function declarations. As CC-RL produces an error in this case, delete the
converted #pragma directive.

392 £

343 [#pragna. interrupt fn_intAdConverter le—— Delete the #pragma directive.

394 YOO TH_NLAOLORVerterbvoia)

390 =

396 if(z uctdCnt == 001

367 for(z uckdth = 0; z_uchdCh < 4; z_uchdCh+)

388 z_uchdbat alz_uchdth] = 0;

359 fx Clear the & /D conversion result buff
400 !

4 g_uchdCh = 0;

402 !

403

404 g uchdDat alz_uchdCh] += ADCR »» &

405 S% Remove the lower B hits of the & /D c
406 g_uchdCh++; S Increments the 80 conversion channel
407

408 g_uchdCh &= Oh00000017:

409 A0S = g_uckdCh:

410 [% Change the analog input channe %/

41

412 g_uchdCnt ++: S Increments the &0 conversion counter
413

414 iflz uchdCnt »= 3204

415 for(g uckdth = 0; z_uchdlh < 43 g_uchdCh+) |

416

417 guchdlnt = g uchdint << 13

418 g uchdbatalz_ uchdth] = g uchdDatalz_uchdCh] »» 3; /¥ hveraze the &
419 if{z uchdbatalz_uchdCh] »>= B12){ S NI pin more t
420 g_uchdCnt &= Ob11111110;

41 !

477 elsed A2 8NT pin s les
473 g uchdCnt |= Ob00OOOOOT ;

474 }

475 }

476 g uchdCnt &= Oh11111111;

477 PT = g_uchdOnt ;

478 } z_uchdCnt = 03 J% Clear the & /D conwersion counter %/
479

430 00T
431 &DIF
432 !

433 S R R R R R R R R R R R R R R R R R R R R
434 ;

435 : interval timer interrupt processing (THTTMOOO)

436 :

437 D R e R ok
438 S Cerw 7801 _interruet woid fr_intTiner Interval (void)

439 ST

440 bpragna interruet fn_intTinerInterval le—— Delete the #pragma directive.
441 xEnid fn_intTimerInterval (void]

0; Se bAD conversion is stopped =/
0;

443 aDCS = 1; S 0/D conwersion start &/
444 }

Figure 4.22 Changing Interrupt Function Declaration
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4.3.2 Generating Programs Automatically
(1) Create a new project with the integrated development environment CS+ or e2studio.

(2) Set each function with the code generator.

Set the CPU clock to 8-MHz high-speed on-chip oscillator clock.

(&) ReflectinPin | % GenerateCode | L S #f 7 G @ & F & W & O
Main system clock (fMAIN] setting
| @ High-speed OCO fIH) | (*) High-speed system clock fMX)
High-spesed OCO clock setting
Frequency |8 vl {MHz)
High-speed system clock setting
7] Operation
5
52428 .8 (Z™185%)
Subsystem clock (fSUE) setting
] Operation
32 768
Low power consumption
Enahbles supply
Internal low-speed oscillation clock (L) setting
Frequency 15 {kHz)
RTC and interval timer operation clock setting
RTC and interval timer operation clock [15 L) v] (kHz)
CPU and peripheral clock setting
CPU and peripheral clock FCLK) | 8000 f1H) v| kHa)
1 | 1]

Figure 4.23  Setting Window in Code Generator (Clock)
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Set the A/D converter.

] Reflectin Pin | | GenerateCode | % $# @ .7 G & & O @ 9 & O

AD convertor operation setting

) Unused

Comparator operation setting

© stop

Resolution setting

WREF(+) setting

) AVREFP

WREF(-) setting

) AVREFM

Trigger mode setting

|-§- Software trigger mode

(™) Hardware trigger no wait mode

() Hardware trigger wait mode

INTTMD1

Operation mode setting

@ Cortinuous select mode () Cortinuous scan mode
(71 One-shot select mode (71 One-shot scan mode
ANID - ANIY analog input selection ANID - AMIT A

AMIE - ANITS analog input selection
[C] ANIE D ] ANN7 @ ] ANNE Q@ ] ANNS

A/D channel selection | &N |

Conversion time setting

Conversion time mode Low-voltage 1 -

Conversion time 13 (1524CLK) T (s
Conversion result upper/lower bound value setting

@ Generates an intemmupt request (INTAD) when ADLL £ ADCRH < ADUL

() Generates an intemupt request (INTAD) when ADUL < ADCRH or ADLL = ADCRH

Upper bound {ADUL) value 255
Lower bound (ADLL) value 0
Interrupt setting

|[#] Use A/D intemupt (INTAD) |

Priority Low - ]

1 | 1]

Figure 4.24  Setting Window in Code Generator (A/D Converter)
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Set the interval timer function of the timer array unit which is the equivalent function to 16-bit timer/event
counter 00 (TMO00) of the 78K0 family.

() ReflectinPin | | GenerateCode | /& i # T & @& & @) 5 O
General setting | Channel © | Channel 1 | Channel 2 | Channel 3 | Channel 4 | Channel 5 | Channel 6 | Channel 7
- Functions

Channel 0 ||nter~.ra| timer - |

Channel 1 Unused -

Channel 2 Unused -

Channel 3 Unused -

Channel 4 Unused -

Channel & Unused -

Channel & Unused -

Channel 7 Unused -

Click the Channel 0 tab to open the detailed settings.
&) Reflectin Pin ! % GenerateCode | & i # T G D & @) 5 O

Channel 0 | Channel 1 | Channel 2 | Channel 3 | Channel 4 | Channel 5 | Channel & | Channel 7

— Interval timer setting

Interval value (16 bits) 1 lms | (Actual value: 1)

[7] Generates INTTMOD when counting is started

— Interrupt setting
| End of timer channel 0 count, generate an intemupt (N T TMO0) |

Priority [ Low i ]

Figure 4.25 Setting Window in Code Generator (Timer Array Unit)

(3) Set ports, watchdog timer, voltage detection circuit, etc. based on your environment.

(4) Click [Generate Code] to generate a file.
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4.3.3 Adding Programs

Add the processes of a variable, the main function, and the interrupt function to the program with generated code. Use
the programs with generated code for other programs (such as clock setting and A/D converter setting).

- Variable

Add variables to r_main.c and r_cg_adc_user.c.

Program for 78K0

100 =] S * ===
101 : Global wvariables and functions

102 H = f
103 static unsigned char g_uchdCnt;

104 static unsigned char g_uchdCh;

105 atatic unsigned short g uchAdDatal[4]:

r_main.c file for RL78/G13

47 R e Tl R e e e L
48 Glokal wvariables and functicons

4G N AR A A RN A A A N A A A A A AR R A A R AR R RN AR R RN AR R AR AR RN R R
50 S* Start user code for global.¥YDo not edit comment generated here #*/
51 extern unsigned char g_ucAant#

52

53 f* End user code. Do not edit comment ggnerated here #*/

r_cg_adc_user.c file for RL78/G13

4g R R A R N A R R N A R RN N R R N R R A R R A R R R R R R R R R RN AR R R RN R R R R R R R R R kR
48 Glokbal wariables and functions

47 LR R R R LR R R
48 /* Start user code for global. Do not egit comment generated here */
45 unsigned char g uchkdCnt = 0;

50 unsigned char g uchdCh = 0;

51 Slunsigned short g uchdDatal[4] = {0,0,0,0};

52 f* End user code. Do not edit comment generated here */f

Figure 4.26 Replacement of Variable
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- main function

When the code generator for RL78/G13 is used, the R_Systeminit function is executed before the main function
is executed. The R_Systeminit function performs the initial setting of the timer and the A/D converter. The
R_TAUO Channel0_Start function starts the count operation of the timer array unit.

Program for 78K0
373 —woid main (void) {
374 fn Initkd():
375 fn InitTimer();
376 g_uchdCnt = 0; f* Initislization of wvariables */
377
376 S/ [CocnvCATEEOD] EI():
379 __ETI{):
3as0
agl while (1){
362 S [ConwCRTEED] HOF () ;
383 __ngopll:
3c4 }
385 }
Change
r_main.c file for RL78/G13
62 void main (void)
63 =L
64 E M&IN UserIniti):
a5 f# Start user opde. Do not edit comment generated here */
66 R_TAUO_Channel0_Start():|
a7 g uchkdCnt = 0; JS* Initialization of variables */
6E
69 while (1)
70 {
71 _ mop():
73 f* End user code. Do mot edit comment generated here */
74 }
Figure 4.27 Replacement of main Function
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- Interrupt function (timer array unit)

Add an interrupt function process to r_tau0 channelO_interrupt() inr_cg_timer user.c.

Program for 78K0

439 void fn_intTimerInterval (void)

440 =14

441 ADCS = 1; f* A/D conversion start */
442 }

r_cg timer user.c for RL78/G13

57 static void _ near r taul channell interrupt (void)
5B =k
59 JS* Start user code. Do not edit comment generated here #
] BDCS = 1; /* BfD conversion start */
gl f* End user code. Do mot edit comment generated here */
a2 ¥
Figure 4.28 Replacement of Interrupt Function (Timer Array Unit)
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- Interrupt function (A/D converter)

Add an interrupt process to r_adc_interrupt() inr_cg_adc_user.c.

Program for 78K0

393
394
355
396
397
39B
339
400 }

401 g uchkdCh
402 }

403
404
405
406
407
408 g
409 I
410
411
412
413
414
415
416
417
41B
419
420
421 }

422 else{
425

424 H

425 }

426 g_uchd4Cnt &= 0b11111111;
427 Pl g uchdint;

42E g_uckdlnt 0;

429 }
430 LDCS
431 LDIF
432 }

fpragma interrupt fn_intR4Converter
volid fn_intAdConverter (void)

if (g uchkdlnt 0){
for(g_uchdCh =

g_uchdData[g ucRhdCh]

n

0

g_uckdData[g ucRdCh] += ADCR >> &;

g uchdCh++;

uchdCh &= Ob0O00O0O0O0O11;
5 = g_uckdCh;

=i

g_uchdCnt++;

if {g_uchdCnt >»>= 3Z){
for(g_uchdCh = 0

g_uckdCnt
g_uchdData[g uchdCh]
1T (g_uchdData[g_uchkdCh]

g_ucidtnt

a:
0:

g_uchdCh < 4:

;! g uchdCh < 4;

g_uchdCh++) {
)
/* Clear the & / D conve

I

.

0k

Remowve the
Increments

= o

*

0

Change the analog inp

/* Increments the A/D co

g_uchdCh++) {

g_uchkdfnt << 1;

g_ucikdData[g uchdCh]
== B12) {

Fr 3;

g _uchAdCnt &= 0b11111110;

f* BNI pin is less than

|= 0b0OO0OOO00L;

/* Clear the A f

b=l

Conversion a}

J* LfD conver=zion i= 3ato

Figure 4.29 Replacement of Interrupt Function (A/D Converter) (1/2)
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r_adc user.c file for RL78/G13

a0 static void _ near r adc interrupt (void)

al =i
L
a3
G4
a5
aa
a7
L%
as
70
71
Tz
T3
T4
T5
Ta
77
TE
74
B0
B1
B2
B3
B4
B5
Ba
&7
BE
B9
a0
=
=
93
94
95
g8
a7
98
g9
100 }

f#% Start user code.
if (g uchkdCnt == 0){

Do not edit comment generated here */

for(g_uckdCh = 0; g_uchkdCh < <¢; g_uchkdCh++){
g _uchkdData[g_uwchdCh] = O;

}
g_uckdCh = 0;

g_uchdData[g uchdCh]

g_uchdCh++:

/* Clear the & / D conversion result buffdg

+= ADCE »>> 6&;
/* Remowve the lower € bits of the & / D cg
/* Increments the A/D conversion channel %

g_uckdCh &= 0b0O00O0O11;

LD5 = g_uchdCh;

g_uchdCnt++:

if (g _uchkdCnt »>= 32){

/* Change the analog input channel#*/

/* Increments the A/D conversion counter %

for (g ucAdCh = 0; g ucAdCh < 4; g uchdCh++) {

g_uckdfnt =

g_uckdCnt << 1;

g_uciAdData[g_uchdCh] = g _uchdData[g_uclidCh] >> 3; /#* Lverage thg
if({g_uchdData[g_uchdCh] »>= glZ){ J#% BNI pin moy
§_uchdCnt &= 0Ob11111110:;

}
else{

JS* LNI pin is less than 3V */

g_uchdCnt |= 0b0O0O0O0OCOL:

}

g_uchAdCnt &= 0bl11111111;

Fl1 = g _uchdCnt;
g_uckdCnt = O;
RDCS = 0;
RDIF 0z

o
- -

f/* Clear the L / D conversion counter #/f

J* L/D conversion i=s stopped */

f#% End user code. Do not edit comment generated here */

Figure 4.30 Replacement of Interrupt Function (A/D Converter) (2/2)

434 Sample Code After Replacement

Obtain the sample code “an-r01an3471jj0100-r178-migrate.zip” from the Renesas Electronics Website.
“rl78g13 _migrate ad” in the “workspace” folder is the sample code that replaces the program included in “78K0/Kx2
T T e s T A AD 23— H(ZUD-CC-10-0016).
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4.4 Conditions for Confirming Operations of Sample Programs

The operations of the sample codes after replacement are confirmed under the following conditions.

Table 4.1 Conditions for Confirming Operations

ltem Description
Microcontroller used RL78/G13 (R5F100LEA)
Integrated development CS+ for CC V4.00.00 from Renesas Electronics Corp.
environment (CS+)
C compiler (CS+) CC-RL V1.02.00 from Renesas Electronics Corp.
Integrated development e? studio V4.3.1.001 from Renesas Electronics Corp.
environment (e? studio)
C compiler (e? studio) CC-RL V1.02.00 from Renesas Electronics Corp.
Board used RL78/G13 target board (QB-R5F100LE-TB) from Renesas Electronics
Corp.

5. Sample Code

The sample code is available on the Renesas Electronics website.

6. Reference Documents
RL78 family User’s Manual: Software (RO1US0015E)
RL78 CC-RL Compiler User’s Manual (R20UT3123E)

CS+ Code Generator Integrated Development Environment User’s Manual: Peripheral Function Operation
(R20UT3104E)

CenvCA78K0 C Source Converter User's Manual (R20UT3684E)

78K0/Kx1,78K0/Kx1+ VU T IViBE 7 1 7T Mg
T8KO/Kx2 H> T« Tl T b A H—r30 « XA < (U19031J12VOANO0O)
78K0/Kx2 > 7L« Fu T A A/D =2 73—%(ZUD-CC-10-0016)

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

Website and Support

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

Inquiries
http://japan.renesas.com/inquiry

All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit 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 Microprocessing unit or Microcontroller unit products 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 noncompliance with applicable laws and regulations.

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.

o

. 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.

11. 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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