ENESANS APPLICATION NOTE

Replacement Guide for R8C Family to ROLAN3S0BECOL00
RL78 Family (CcnvNC30) Dec. 22, 2016

Introduction

This application note describes how to replace the programs for R8C with the programs for RL78.

Target Device
R8C Family

When using this application note with other Renesas MCUs, careful evaluation is recommended after making
modifications to comply with the alternate MCU.

RO1AN3508EC0100 Rev.1.00 Page 1 of 28
Dec. 22, 2016 RENESAS



Replacement Guide for R8C Family to RL78 Family (CcnvNC30)

Contents
1. How to Replace Programs from R8C Family to RL78 Family ..........................oo . 3
2. Program Conversion USiNg CCNVNC30........cuiiiiiiiiiiiiiiiiieee e 3
2.1 ADOUL CCNVNC3B0 ... .uiiiiii et ee et s et st e e st te e et e et e e st e e sabeeesaeeateeeanbeeessseesnseeataeeanteeenseeens 3
2.2 HOW 10 USE CCNVNC3B0...cciiiiiiiiiitiiiiee ettt e e e sttt et e e e e e st bbb e e e e e s s s anb b eeeeeeeeesasnnnbeeeeeaeeesannne 4
2.3 When CCNVNC30 IS NOt USEA ....oeeiiiiiiiiiiiiiiie ettt ettt st e e sbeae e e s nneeee s 6
3. Converting Programs for Peripheral FUNCLIONS .....ccooiiiiiiiiiiiiii e, 7
3.1 Generating Programs AutomatiCally........ccceviiiiiiiiiiiiicc e 7
1 372 Ao Lo Lo Yo T = o To T =0 0 1= PSRt 9
3.3 When Code Generator iS NOt USEA .......c.cuuiiiiiiiiiiiiiiiice et e e e s e e e e e e sanreee e e e e e e snnenee 9
4. Replacement EXAMPIES .....ooeiiiiiiiiiiiiiieeiieee ettt e e e et e e e eeeaaesaaaesaaeeaareaaeaararaaaaaaes 10
4.1 R8C Sample Program (Clock Operation USiNg RTC) ...cccveeiiiiiiiiiieeee e ssvvveee e e 10
4.1.1 Porting Source to CC-RL With CCNVNC30 ......ccoiiiiiiiiiiiieeiieie e 10
4.1.2 Generating Programs AutOmMatiCally .........occeviiiiiiiiiiii e 12
v I B X o (o [ g Uo N d o T 1 =10 = O PP TP PP PPPPPPO 14
4.1.4 Other ItemMsS t0 D8 COITECTEA .....oiiiiiiiiiieiie e a e 18
4.1.5 Sample Code After ReplaCemeNnt ..........ovviiiiiiiiiieic e 19
4.2 R8C Sample Program (DTC OPEratioN) ...cccuueeeeieeeiiiiiiiieieeeeesesiiieeeee e e e s sessnreeeeeae e s snnssrneeeaeesen 20
4.2.1 Porting Source to CC-RL With CCNVNC30 ......ccoiiiiiiiiiiiieeiie e 20
4.2.2 Generating Programs AutomMatiCally .........occeviiiiiiiiiii e 21
v B X o (o [ o To N o T 1 =10 O TP PP PPPPP 24
4.2.4  Other MOGIfICALIONS ...oiiiiiiiiiee et e e e et e e e e e e e e seb e e e eaaae e s 25
4.25 Sample Code After ReplaCemeNnt ..........oveiiiiiiiiiiie e 26
4.3 Conditions for Confirming Operations of Sample Programs ..........ccccoecvvveeeeeeiiiiciieeeeeeenn 27
TS - 11 ] o [T X 0 o 1= 2 28
6. ReferenCe DOCUMENTS ....oiiiiiiiiiiiieiieee ettt ettt e et e e e eeeeeeeeeeeeeeeeees 28
RO1AN3508EC0100 Rev.1.00 Page 2 of 28
Dec. 22, 2016 RENESAS



Replacement Guide for R8C Family to RL78 Family (CcnvNC30)

1. How to Replace Programs from R8C Family to RL78 Family

This section explains how to replace the programs for R8C family with the programs for RL78 family.

First, use the C source converter CcnvNC30 to convert the extended functions for the C compiler NC30 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 R8C 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 R8C family.

Combine the programs converted with CcnvNC30 and the above programs for peripheral functions to replace
programs.

2. Program Conversion Using CcnvNC30

2.1 About CcnvNC30

CcnvNC30 converts extended language specifications (such as macro names, reserved words, #pragma directives,
and extended functions) in C source programs for NC30 into extended language specifications for CC-RL.

CcnvNC30 is the software that supports the porting of the programs for NC30 to the programs for CC-RL. Since we
do not guarantee the correct operation of the programs converted by CcnvNC30, 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 "CcnvNC30 C Source Converter User's Manual (R20UT3685E)".
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2.2 How to Use CcnvNC30

The method of converting a program with CcnvNC30 is
(1) Place CcnvNC30 (CcnvNC30.exe) and a program for
(2) Launch Command Prompt in Windows.

shown below.
NC30 in the same folder of your choice.

(3) Change the current directory to the folder where CcnvNC30 is stored.

BN Administrator: Chwindows\system32cmd.exe

c = ~CocnuNG383

C:slUzers Yod c:“ConulNC3B Change the current directory with the "CD" or "CHDIR"

commands.

Figure 2.1 Command Prompt Window

(4) Specify an output file name with the -0 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.

BN Administrator Chwindows\systern32\cmd.exe

c = “CecnuNG3B>CenvNG3B input.c —o=output.c
CcnuNCG3A C Source Converter Ul.B0.80.681

input.c{81>:M@593124:[Insert JAdd inline

embhly.

input.c{81>:M@593146:[InfolThe language

input.c(84>:MA5923124:[Insert]JAdd inline

embly.

input.c(84>:MA593146:[Info1The language

input.c{(?53:M@593111: [Change Ifar was con
input.c{(99>:MA593111 : [Change 1far was con

input.c
Converted successfully.

Total warning<s?> : @

Message is

B deleted, 2 inserted. 2 changed. 2 information

oo [ ]

[B7 Mar 208161
function __inline_asm_func_B@PAB for ass

specification dependent on RBC or Mi6C.
function __inline_asm_func_B@PA1 for ass

specification dependent on REC or MiGCG.
verted into _ far.
verted into __far.

output when there is an error or warning.

Figure 2.2 CcnvNC30 Execution Window
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(5) When converting multiple files at the same time, create a list file and execute conversion with the -l option
specified. After the execution, programs for CC-RL are output to the specified folder.

BN Administrator: Chwindow:

c 2 CenvNC303ConvNe3B —1=listfile.txt

CcnuNG38 C Source Converter Ul.@0.8@8.81 [87 Mar 28161

input~filel.c{?5>:MB5%93124: [Insertidd inline function __inline_asm_func_BBAEBHE for assembly.
input~filel . c{(?5>:H8523146: [InfolThe language specification dependent on RBC or MiGC.
inputsfilel.c{181>:MA523124:[Insert JAdd inline function __inline_asm_func_B@BHA1 for assembly.
input~filel.c{i81>:MA523146:[InfolThe language specification dependent on R8C or MiGC.
inputsfilel.c{197>:MA5%73113: [Change l#ipragma interrupt has heen changed to syntax of CC-RL.
inputsfilel. c{1973:MB523123:[Insertlinserted #Hinclude "iodefine.h" .
input~sfilel . c{197>:MA523146:[InfolThe language specification dependent on R8C or MiIGC.

i putsEilel . Conversion result for filel.c
GConverted successfully.

B deleted. 3 inserted. 1 changed. 3 information
Total warning{s>» : @

inputsfile2.c{81>:MA593124: [InsertIAdd inline function __inline_asm_func_BAABHE for assembly.
input~file2.c{81>:MA5%3146:[InfolThe language specification dependent on REC or Mi6C.
input~file2_c(84>:HB5923124: [Insert JAdd inline function __inline_asm_func_B@001 for assembly.
inputsfile2.c{84>:MB5%93146:[InfolThe language specification dependent on REC or M1GC.
input~file2._ c{?5>:MHB523111: [Change 1f ar was converted inteo _ far.
input~file2.c(99>:-MB593111:[Change 1far was converted into _ far.
. . Conversion result for file2.c
input~file2.c

Converted successfully.

A deleted. 2 inserted. 2 changed. 2 information

Total warning(s) : @

input~filed.c{25>:MA593124: [Insertidd inline function __inline_asm_func_BAABA for assemhly.
inputsfile3.c{(25>:HB523146: [InfolThe language specification dependent on RBC or MiG6C.

inputsfiled.c Conversion result for file3.c
Converted successfully.

B deleted. 1 inserted. @ changed. 1 information
Total warning(s) : @

Figure 2.3 CcnvNC30 Execution Window (Multiple Files)

The example below shows the description in a list file.

""" listfile - Notepad =[5
File Edit Format View Help

0

—c=szjis irputifilel. ¢ outputifilel. ¢ -
—c=sgjis irputifile?. ¢ outputifilel. ¢
—-c=sjis inmputifiled. c output’filed. o

Figure 2.4 Example of Description in List File
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(6) Correct the parts that are not converted by CcnvNC30. For the parts that require corrections, refer to
"CONVERSION SPECIFICATIONS" of "CcnvNC30 C source converter User's Manual (R20UT3685E)".

2.3 When CcnvNC30 is Not Used

When CcnvNC30 is not used, extended functions of NC30 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
(R20UT3123E)".
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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 R8C 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 [CS+ for CC][CS+ for CA,CX]
(R20UT3104E)".

(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 be changed it later.

File Edit View Project Build Debug Tool Window Help

@, start | [J | @ G & DefaultBuild g i@y @@ E " @ == =gk
¥ By @9 o] 2 A& - (@ soluticn List
Project Tree o x

2 03 @

Tk DS E D MmeE O
=74 r01an3508 ri78g14 timer (Project)”

Pin assignment |Cloc:k setting | Block diagram | On-chip debug setting | Confirming reset source | Safety functions | Data flash |
Fin assignment setting

..... W Interrupt

..... B Serial

..... B AD Conwverter

..... ~ $er Converter After pin assignment
..... W' Timer 1 1

..... gﬂ: Watchdog Timer When it's decided once, it isn't possible to change it later. Settlng’ click here.

..... W' Real-time Clock lt's necessary to make a project again to change it. /

..... ' Interval Timer |

..... W' Comparator
..... " Clock Output/Buzzer Qutput

----- W’ Data Transfer Controller Pin Function
----- " Event Link Controller P76 INTP10
----- W' Voltage Detector P77 INTP11

Figure 3.1 Code Generator Setting Window (1)

(2) Refer to the program for the R8C 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
v 4 WD N @EE " @2 dh

@& Start | [J H @ 0 & & Defaultbuild B

4 | W) (| S8 B & - = -
 Startwork, g B 0C & B After setting, click here.
Proj 1 x g‘ Property 33;] Code Generator
¢ @ 82 & =

[f% 101an3508 rI78g14 timer (Project)

jj Reflect in Pin D“;\] Generate Code | L i @ F L‘;\“[h ,_4[..\ :()

@ om o) E oo

$% R5F104P) (Microcontroller)

TAUD | TAU1 | TMRJ0 | TMRDO | TMRD1 | TMRGD |

| Code Generator (Design Toel)

| General seﬂ.lng| Channel Dl Channel 1 | Channel 2 | Channel 3 |
- Clock Generator Interval timer setting
Port
: Interrupt Interval value (16 bits) 1 ms » | (Actual value: 1)
- Serial [ Generates INTTMO0 when courting is started
. AD Converter
C__:U”VE'TEV Interrupt setting
H'dog Timer End of timer channel 0 court, generate an intemupt (INTTMO0)
.. Real-time Clock Priority (Low 7
. Interval Timer

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

r = . L & = (= &=
@, start | [F | @ 0 &f G DefaultBuild A GG @ E " @ == %= g
¥ By @0 |5 H & v 100% ~ ° [g Solution List
Project Tree X | 8 property 5| Code Generator | (=] r_main.c
A " = —
£ @ El —_
_ 3 20 | BR ~u ¥ | Columns~
=2 ﬁ 01an3508 rl78g14 timer (Project] - z &
% R5F104P) (Microcontroller) =5
_E.\]CodeGenerator(DesignT00|] 70 b T e T e P
@& Clock Generator 71 * Function Name: R MAIN UserInit
..... & Port T2 # Description : This function adds user code before implementing main function.
..... & Interrupt 73 * Arguments : None
W7 Serial 74 * Return Value : HNone
- . 75 o e o e e o o e e o o o e o o o o e o o o o e o o o o e o o o e o b o o ok ol o o e o o o R o e o o o o e o o o e o o o e o e e o o R e e
..... W' A/D Conwverter 76 4 R MAIN U _— ‘a4
: void R MR serInit (voi
..... W' D/A Converter . - - { !
~ 77 =
""" t; Timer 78 /* Start user code. Do not edit comment generated here */
----- W& Watchdog Timer Il 79 EI();
----- .: Real-time Clock Il eo /* End user code. Do not edit comment generated here *Add g program here.
..... & Interval Timer 81 }
..... &' Comparator g2
o Clock Output/Buzzer Output B3 J/* Start user code for adding. Do not edit comment generated here */
- i noT T n n *
_____ W' Data Transfer Controller g: /* End user code. Do not edit comment generated here */

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 R8C Sample Program (Clock Operation Using RTC)

The program of "R8C/35A Group Clock Operation Using RTC (ROLANOQO79E)" is replaced with the program for
RL78/G14. The project file after replacement is "r01an3508_rl78g14 rtc".

This program uses timer RE (Real-Time Clock Mode) to operate a clock. Use the 20 MHz XIN clock for the CPU
clock. Use fC4 (XCIN clock (32.768 kHz) divided by 4) for the timer RE count source.

4.1.1 Porting Source to CC-RL with CcnvNC30
(1) Create a list file to specify a C source file to be converted.

File Edit Format View Help

Fe=siis r01an(079 src. ¢ outputrtc. ¢

Figure 4.1 Example of Description in List File (Clock Operation Using RTC)

(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 1

BN Command Prompt = || =] ER

c:ConuNC3A1CecnuvNC3IA —1=listfile_wrte.txt —r=output rtc.txt

A1l andd??_src.c
Converted successfully.

A deleted. 4 inserted,., 1 changed,., 4 information
Total warning<s> = A

Figure 4.2 CcnvNC30 Execution Window (Clock Operation Using RTC)

The conversion result file indicates the conversion result as shown below. For details of the conversion result, see
"CcnvNC30 C source converter User's Manual (R20UT3685E)".

File Edit Format Wiew Help

CenvliC30 C Source Converter V1.00.00.01 [0F Mar 2016]
r01an0079_sre. c(105) :M0593124 : [Tnsert]add inline function _ inline asm fune 00000 for assembly.
r01an0079_sre. <(105) :M0593148 : [InfolThe languaze specification dependent on REC or N16C.
r01an0079_sre. o(111) :M0593124 : [ITnsert]Add inline function _ inline asm fune 00001 for assembly.
r01an0079_sre. <(111) :M0593146: [InfolThe language specification dependent on RSC or N16C.
r0lan0079_srec. c(179) :M0593124: [Insert]add inline function _ inline asm funec 00002 for assembly.
r01an0079_sre. c(179) :M0593146: [InfolThe language specification dependent on REC or M16C.
r01an0079_srec. ¢(196) 100593113 [Change]#pragma interrupt has been changed to syntax of CC-EL.
r01anl079_sre. o(196) :M0593123: [Insert] Inserted #include “iodefine. h”
r01an0079_sre. <(198) :M0593146: [InfolThe language specification dependent on REC or N16C.

Figure 4.3 Details of Conversion Result (Clock Operation Using RTC)
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(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.

240 //[CcnvNC30] #pragma interrupt/B timer re (yggk=10)

241 |#p:ac_:1'r.a interrupt timer re(vect=10, ba:]-:=33'.]|47 Delete the #pragma directive.
242 void timer re(void)

243 H{

244 sec = tresec & OxTT * Set second to RAM =/
245 min = tremin & Ox7L # Set minute to RAM */
246 hr = trehr & Ox3f; /* Set hour to RBM #*/
247 wk old = wk: /* Bet last-time value */
248 wk = trewk & O=07 /* Set day to BRaM =/

249 up flg = UPDATE: /* Set update flag =/

25 -}

Figure 4.4 Changing Interrupt Function Declaration
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4.1.2

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 16MHz high-speed OCO clock.
Set RTC and interval timer operation clock is 32.768kHz.

_',;':_:‘ Reflect in Pin szl Generate Code

Main system clock (fMAIN) setting
| @ Highspeed OCO flH) |
High-speed OCO clock setting

g A

(7 High-speed system clock FM3)

S 9 @D &

Frequency ['IEEHOED=1E.HH='IE} v] (MHz)
High-speed system clock setting
[] Operation
20
13107.2 2™185%)
Subsystem clock (fSUE) setting
|-@- ¥T1 oscillation §XT) | (71 BEdemal subclock input FEXS)
Frequency 32768 {kHz)
¥T1 oscillator oscillation mode setting [Luw power consumption v]
Subsystem clock in STOP, HALT mode setting [Enables supply ']
Internal low-speed oscillation clock (fIL) setting
Frequency 15 {kHz)
RTC and interval timer operation clock setting
RTC and interval timer operation clock [32.?63 {FSUE) '] {kHz)
CPU and peripheral clock setting
CPU and peripheral clock fCLK) | 16000 f1H) v | kHz)

Figure 4.5 Setting Window in Code Generator (Clock)
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Set Real-time Clock (RTC) which is the equivalent function to Timer RE of the R8C family.

4f ReflectinPin | S| GenerateCode | & 0 @ F G % @ & dy o9 E O
- Real-time clock operation setting

) Unused
- Real-time clock setting

Hour-system selection [24-huur v]

Set realtime clock initial value 090101 00:00:00 { Thursday ) E-

[7] Enable output of RTC1HZ pin (1 Hz)

- Alarm detection function setting

[ Use alarm detection function

Veek da ] Sunday [] Monday [] Tuesday  [C] Wednesday

[] Thursday [ Friday [] Saturday
- Interrupt setting
IUsed as constant-period intemupt function (INTRTC) [Dnce perls "]
Priority |Level 1 -

Figure 4.6 Setting Window in Code Generator (Real-time Clock)

(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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4.1.3 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 RTC function setting).

- Symbol definition
Add symbol definition to r_cg_rtc.h.

Program for R8C

£ * DEFINE =

E.,E !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

97 #define NO_UPDATE 4] /% No update */

98 #define UFDATE 1 /* Update */

a9 #define COMM 0 /* Common year =/

100 #define LEAP 1 /% Leap year */

101 fdefine DEC Ox12 /* December */

102 #define WEEK Ox04 /* B day of the week(thursday) */

Add contents corresponding to
r_cg_rtc.h file for RL78/G14 | the red box manually.

146 /* Start wer code for function. Do not edit comment generated here */
147 #define NO UPDATE 0 /* Ho update */
148 $define UPDATE 1 /* Update */

149 $define COMM 0 /* Common vear */
150 #define LEAP 1 /* Leap year */
151 $define DEC Oxlz2 /* December */

Figure 4.7 Replacement of Symbol Definition
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- main function

When the code generator for RL78/G14 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 RTC. Thus, only the process
indicated in the red box is added manually. The R_RTC_Start function starts the operation of RTC.

In R8C/35A, customers can use Timer RE for real-time clock. In RL78/G14, customer can use RTC for real-time
clock. In the main function of "R8C/35A Group Clock Operation Using RTC (RO1ANOQO79E)", the initialization
function and the start command of Timer RE are executed. So in main function of "r01an3508_rl78g14 rtc", the
initialization function (RTC generate the interrupt per one second) and the start function of RTC are executed.

Program for R8C

103 void main (void)
104 [HA

105 asm{"FCLE I");
10 mou init ()

103 timer re_ init():

111 asm("FSET I"):

/* Interrupt disabled */

S* MCO initialize */

/* TimerRE initialize */

/* Interrupt enabled */f

113 leap flg = leap chk():

115 tstart_trecrl =
116 while(tcstf trecrl— 0}

118 = while (1) {

E if(up flg = UPFDATE) {
120 update () ;
121 = }

/*% TRE1 count start #/

f* If TREl count start? else wait */

/* Update processing */f

r_main.c file for RL78/G14

Add contents corresponding to
the red box manually.

al vold main (wvoid)

G2 =E

63 R _MATIN UserInic():

a4 /* Start user code. Do not edit comment generated here */ y

&5 leap flg = leap chk(): /* Leap year check */
13

a7 R_RTC Set ConstPericdInterruptOn (3EC): /* Interrupt turned on */
6B R _RTC Start(}: | /* Enabled */

69

70 while (1T)

71 {

72 if {up_flg == UFDATE) {

73 update () ; /* Update processing */
74 }

75 }

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

77 }

Figure 4.8 Replacement of main Function
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Additionally, "update" and "leap_chk" functions, which are used by "main" function, should be added into r_main.c

file. And the variables that are used by these two functions are also needs to be added

Variables for R8C

in r_main.c file.

T Ty
/% REM *f
unsigned short year f* Year */
&7 unsigned char month /* Month */
68 unsigned char day = O0x01; /* Day */
=] unsigned char wk = WEEK; /* Sun,Mon,Tue,Wed, Thu, Fri,5at */
T0 unsigned char hr = 0x00; /% Hour */
unsigned ; /* Minute */
unsigned char sec = 0x00; /* Second */
/* Work area */
unsigned char wk old = Ox0 /* Last-time value of 'wk' */
/* Flags */
unsigned char up_flg = NO UPDATE; /* Update flag */
unsigned char leap flg = COMM; f* Leap flag */
kbbb bbbl bbb bbbl bbbl bidebdobledhio b bbbl beido bbb bbb /
/* ROM .
Fisiehaielebaliebebeiobulofebieloleiobolaiobulaobiabobiouiiobloobaiobboebeiohebiofebiebolaiobiobsbuobobaiebiaiebuialolaioioleiobobaiobiobebioleiiole /
unsigned char const MONTH _DAYS[ { /* This table contains the number of davs in different months */
0x00,0%31,0x28,0%31,0x30,0%31,0x30,0x31,0x31,0x30,0x31,0x30,0x31
}:
unsigned char const MONTH DAYS L[1: 3 table contains the number of days in different months (leap year) */
0x00,0 29,0x31,0 0
}:

r_main.c file for RL78/G14

Add contents corresponding to
the red box manually.

45 S R T T R R T Rt T T Tt R T e T T T e
47 Global variables and functions

45 Bk ke R R kR sk kR
49 /* Start user code for global. Do not edit comment generated here */ \ 4

50 unsigned short year = 0xZ008; f* Year */

51 unsigned char month = 0x01; /* Month */

52 unsigned char day = 0x01; f* v o*f

53 unsigned char wk = 0x04; i n, Tue,Wed, Thu,Fri, Sat */

54 unsigned char hr = 0x00; /* Hour */

55 ungigned char min = 0x00; /* Minute */

56 unsigned char sec = 0x00; /* Second */

57

58 unsigned char wk_old = 0x00; /* Last-time value of 'wk' */

59

&0 unsigned char up_flg = NO UFDARIE; /* Update flag */

&1 unsigned char leap flg = COMM: /* Leap flag */

82

63 unsigned char const MONTH DAYS[13] = { f* Thiz table contains the number of days in different months */
64 0x00,0x31, 0x28, 0x31, 0x30, 0x31, 0x30, 0x31, 0%31, 0x30, 0x31, 0x30, Ox31

65 b

(17

&7 unsigned char const MONTH DAYS L[13] = { /* This table contains the number of days in different months (leap year) #*/
&8 000, 0231, 0x29, 0x31, 030, 031, 0x30, 0x31, 0x31, 0x30, 0x31, 0x30, 0x31

69 b

N

Figure 4.9 Add Variables
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Program for R8C

7 E/"""FUNC COMMEN T MM s R R R R R A R R R R R R R R AR A AR R R R R R R R R AR R R
8 * Cutline Update processing
g * Declaration woid update (void)
o] * Description Update check
1 = Lrgument none
212 * Return Value none
213 L= ETHNC COMMENT END""HHXKHxxxxnxxxxxnxxxxxnxxxxxnxxxxnxxxxxnxxxxxnx-/
214 woid update (void)
215 [HH{
16 un=signed char num = 0;
8 up flg = NO UPDARTE; /* Update flag clear */
219
220 [ if(wk '= wk old){ /% Change day ? */
258 L}
ZE
260 E/"""FTJNC oM E T M sk kR R R R R R R R R R R R RN R R AR A R R R R R R R R R R R R
26l * Outline Leap wvear check processing
262 = Declaration unsigned char leap chk(voild)
263 * Description Leap wyear check
264 # Argument none
265 * Return Value none
266 _xHHEUNC COMNT END"”xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!
287 un=igned char leap chk(void)
268 HM
269 un=signed char chk = 07 /* Result of check =/
unsigned short dec = 0;
unsigned short work = 07
273 work = year: /* Copy year #*/
274
275 dec = (((work & Ox=F 12) * 1C /* Conversion to decimal */
276 dec += (((work & CxCECO) >» 2) * 1
277 dec += (((work & OxCOFEC) >» 4) *
dec += (({(work & CxC0O0O0EF) >»> 0O) =*
chk = COMM: /* Bet Common yvear =/
] if((dec & 2) = 0} {
retorn (chk) ;
mli
Add contents corresponding to
r_main.c file for RL78/G14 the red box manually.
113 /* Start user code for adding. Do not edit comment generated here */ \4
114 T T T T T T T T TS
115 * Function Name: update
118 * Description : Update check
117 * Arguments : None
118 * Return Value : None
119 e e e
120 void update (void)
121 eI
165
166 0.7 et s s o e o o R K R R0 kR R R R e
187 * Function Name: leap chk
1&8 * Description : Leap year check
1&9 * Arguments : Naone
170 * Return Value : None
171 R L L L e T o)
172 _unaigned char leap chk(void)
173 BT ... 1
195 /* End user code. Do not edit comment generated here */

Figure 4.10 Add Functions
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4.1.4

Other Items to be Corrected

If RTC is set with the code generator, interrupt processes are automatically generated. Add the user program to
interrupt routine.

Program for R8C

S/ * " "FUNC COMMEIRT ™ ™ % % de e de e e e e e e o e e e e e e o e e e e e e e e e e o
* Qutline

* Declaration
# Description

: void _timer re(void)
Timer RE interrupt
# Brgument
* Return Value : none

LEUNEONC COMMENT ENDUM** % & & s s s dd sk dddddad hd ddhda &
#pragma interrupt/B _timer re(vect=10)

none

vold _timer re(void)

Timer RE interrupt processing

EEEERREARE AR AR R R R RS

=1
sec = tresec & Ox7I; /* Set second to RAM */
min = tremin & 0x7%; /* Set minute to RAM */
hr = trehr & Ox3f; /* Set hour to RAM */
wk_old = wk: /* Set last-time walue =/
wk = trewk & 0x07; /* Set day to RAM */
up flg = UPDATE; /* Set update flag */

-1

r_cg_rtc_user.c file for RL78/G14

Add contents corresponding to
the red box manually.

] f s R R R R R R Rk R R R KR R R R e o
* Function Name:
* Description : This function is INTRTC interrupt service routine.

* Argquments : None
* Return Value : None
L T T T P PP TR

r_rtc_interrupt

static vold _ near r_rtc interrupt(void)

={
if (1U == RIFG)
1
RICCL &= (uintd_t)~_08_RIC_INTC GENERATE FLAG; /* clear RIFQ
r_rtc_callback_constperiod():
H
+

] R R R R R R A R R R R AR R R AR AR A AR AR AR AR AN AR R A AR ERAAAARA R AR A AR AR A A A
* Function Name: r_rtc callback constperiod
* Description : This function is real-time
* Arguments : None
* Return Value : None
Bk e e R R R R R R R R KRR Rk R R R R R Rk R R R R R R R R R R kR

clock constant-period intey

static void r_rtc_callback constperiod(void)

R R T R e

ER KRR R R R AR IR AR IR AR R IR AR RN AR RN IR R IR R R IR AN [

L T T e e T e e e e T e

rupt service handler.

L e T e T T

-{
J/* Start user code. Do not edit comment generated here */ V
sec = 5EC & Ox7L; /* Set second to REM */
min = MIN & Ox7£; /* Set minute to REM */
hr = HOUR & Ox3f: /* Set hour to REM */
wk_old = wk; /* Set last-time wvalue */
wk = & 0x07; /* Set day to REM */
up £lg = UPDATE; /* Set update flag */
/* End user code. Do not edit comment generated here */

H

Figure 4.11 Add Interrupt Program

Additionally, these variables need external declaration in r_cg_rtc_user.c file.

48
49
50
51
22
23
o4
55
56
57
58
59
&0

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

extern unsigned short year; /* Year */

extern unsigned char month; /* Month *f

extern unsigned char day:; /* Day */

extern unsigned char wk: /* Sun,Mon, Tue,Wed, Thu,Fri, Sat */
extern unsigned char hr; /* Hour #*/

extern unsigned char min: /¥ Minute */

extern unsigned char sec: /* Second */

extern unsigned char wk old; /* Last-time walue of 'wk'" */
extern unsigned char up flg;

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

Figure 4.12 Add External Declaration
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4.1.5 Sample Code After Replacement

Obtain the sample code "an-r01an3508ec0100-rI78-migrate.zip" from the Renesas Electronics Website.
"rI78g14_migrate_rtc" in the "workspace" folder is the sample code that replaces the program of "R8C/35A Group
Clock Operation Using RTC (ROLANOQ79E)".

RO1AN3508EC0100 Rev.1.00 Page 19 of 28
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4.2 R8C Sample Program (DTC Operation)

The program of "R8C/35C Group DTC Operation in Chain Transfers (ROLAN0372E)" is replaced with the program
for RL78/G14. The project file after replacement is "r01an3508 rl78g14 dtc".
This program uses DTC operation in chain transfers.

42.1 Porting Source to CC-RL with CcnvNC30
(1) Create a list file to specify a C source file to be converted.

File Edit Format View Help
—e=gjis r01an(372 sre. o outputidtc.

Figure 4.13 Example of Description in List File (DTC Operation in Chain Transfers)

(2) Launch Command Prompt to convert the C source file specified with the list file. In addition, the output conversion
result file indicates changes.

BN Administrator: Clwindows!systemn32\cmd.exe = | B &2

c:ConuNCIAACenUNGC3A —1=1listfile_dtc.txt —r=output>dtc.txt

rA1anB372_src.c
Converted successfully.
A deleted,. 3 inserted. 1 changed, 4 information

Total warning<s> - @

c = “CocnuNG382>

Figure 4.14 CcnvNC30 Execution Window (DTC Operation in Chain Transfers)

The conversion result file indicates the conversion result as shown below. For details of the conversion result, see
"CcnvNC30 C source converter User's Manual (R20UT3685E)".

File Edit Format View Help

YenvlC30 € Source Converter V1. 00.00.01 [07 Mar 2016]
r01an0372_sgre, o (500 :M0E93113; [Chansel#rragma address has been changed to syntax of CC-RL.
r01an0372_sre. o(50) :M0593146: [Info]The lansuage specification dependent on R8C or ML16C.
r0lan0372 sre. ¢ (B5) :M0593125: [Insert ] Inserted #include “iodefine. h”
r01an0372_sre, ¢ (65) :M0E93146; [InfolThe languaze specification dependent on REC or ML6C.
r01an0372_sre. c(78) :M0593124: [Insert]Add inline function _ inline asm_finmec 00000 for assembly.
r01an0372_sre. ¢ (78) :M0593146: [InfolThe language specification dependent on R8C or MLBC.
r01an0372_sre. «(90) :M0593124: [Insert]Add inline function _ inline asm_fune 00001 for assembly.
r01an0372_sre. o(90) :M0593146: [InfolThe lansuage specification dependent on R8C or ML16C.

Figure 4.15 Details of Conversion Result (DTC Operation in Chain Transfers)
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(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.

g S/ [CenvlNC30] #pragms ADDRESS ad value

#pragma address ad value=0x00600

.....

/* Destination address of A/D conversion data */

|<— Delete the #pragma directive.

Figure 4.16 Changing Interrupt Function Declaration

422

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 16MHz high-speed OCO clock.

f_:., Reflect in Pin szl Generate Code

Main system clock (fMAIN) setting
| @ Highspeed OCO fIH) |
High-spesd OCO clock setting

Frequency

High-spesd system clock setting
[ Operation

Subsystem clock (fSLUUE) setting
[ Operation

Internal low-speed oscillation clock (fIL) setting
Frequency

RTC and intersal timer operation clock setting
RTC and interval timer operation clock

CPU and peripheral clock setting
CPU and perpheral clock fCLK)

Lo oW J S

B oo 6 M9 &g

71 High-speed system clock M)

16 fHOCO=16, fIH=18) "] (MHz)

32768

Low power consumption

Enables supply

15 fkHz)

15 fIL) v | feHz)

| 16000 §1H) x| fHz)

Figure 4.17 Setting Window in Code Generator (Clock)
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Set A/D Converter (ADC) which is the equivalent function to ADC of the R8C family.
Use A/D converter in software trigger mode, scan mode, and one-shot conversion mode.

7 ReflectinPin | 8| GenerateCode | /% S ® .7 G 9 ) & & & M <09 &

A/D convertor operation setting

) Unused

Comparator operation setting
@ Stop (") Operation

Resolution setting
©) Shbits
WREF(+) setting
i@ VDD i7) AVREFP

WREF(-) setting

@ V55 () AVREFM
Trigger mode setting

|-§- Software trigger mode

(") Hardware tigger no wait mode

(") Hardware trigger wait mode

INTTMO1
Operation mode setting
() Continuous select mode () Continuous scan mode
(7} One-shot select mode @ One-shot scan mode
ANID - ANIT14 analog input selection ANID - ANIZ hd
AMNITE - ANIZ0 analog input selection
[ ANIE [ AN O] ANIE [ ANIG
O] ANI2D
|MD channel selection ANID - ANIZ i |
Conversion time setting
Conversion time mode [Nurrnal 1 V]
Conversion time [3ﬂ-4 (B08ACLK) '] (ps)

Conversion result upper/lower bound value setting
@ Generates an intemupt 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
Uze A/D intemupt (INTAD)

Priority High = ]

=

Figure 4.18 Setting Window in Code Generator (ADC)

RO1AN3508EC0100 Rev.1.00

Dec. 22, 2016 RENESAS

Page 22 of 28



Replacement Guide for R8C Family to RL78 Family (CcnvNC30)

Set Data Transfer Controller (DTC) which is the equivalent function to DTC of the R8C family.

In the sample program of "R8C/35C Group DTC Operation in Chain Transfers (RO1AN0372E)", A/D converted
values that have been stored to A/D registers (ADO to AD3) are transferred to the internal RAM using the DTC chain
transfer. But, in RL78/G14 Group, there is only one A/D conversion result register, so use DTC (normal mode, not use
chain transfer). Perform A/D conversion on analog input voltage input to pins ANIO to ANI3 while in scan mode, and
use DTC transfer to store the A/D converted value to the RAM. Perform A/D conversion for individual pins
successively. Every time A/D conversion for a pin is completed, store the converted result to the 10-bit A/D conversion
result register (ADCR), activate the DTC, and transfer the A/D converted result from the ADCR register to the RAM.
When A/D conversion and DTC transfer for all of the above pins are completed, an A/D conversion end interrupt
request is generated.

& ReflectinPin | % GenerateCode | & %0 % F o & & & B & M ) & 2 O

OTC setting | DTCDO

DTC base adgress (A0
Control dats0 (DTCDO) [C] Chain transfer Activation sources A/D conversion -
[ Contral dath1 (DTCD1) INTOD

Click the DTCDO tab to open the detailed settings.

GH Reflectin Py % GenerateCode | & i % T G s @ & E1 & M o E 2O

DTC setting || DTCDO!
Transfer mode setting

@ Nomal mode ) Repeat mode

Transfer data size setting
) 8bits @ 16 bits
Repeat mode interrupt setting

Repeat area setting

Transfer address and count setting

Source address IxFF1E ’Address fieed v]
Destination address F500 [Address incremented V]
Count 4
Block: size 2

Figure 4.19 Setting Window in Code Generator (DTC)

(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 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, ADC function and DTC function setting).

- main function

When the code generator for RL78/G14 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, ADC and DTC.
Thus, only the process indicated in the red box is added manually. The R_DTCDO_Start function starts
the operation of DTC. The R_ADC_ Start function starts the operation of ADC.

Program for R8C

1= volid main(void)
76  HH{
77 f#* === Interrupt disabled =———— #/
78 asm("FCLE I")
8 # ==== HBgt High-speed on-chip oscillator clock to 5System clock === #/f
81 mon initc() s
82
83 f# ==== A/D converter initialize ==== */
84 ad converter enable():
g6 f#* ==== DIC initialize === */
87 dtc_enable() ;
89 * ==== TInterrupt enabled === ¥#
9 asm({"FS5ET I"
g2 dtcenls = 1; f* Bctiwvation of A/D interruption enable #*/f
94 adst = 1; /* /D conversion starts */
:._,E ® === I_Ia-_:—_ -_CCP === x
97 H while(l){
98 = 1
o9 _}
Add contents corresponding to
r_main.c file for RL78/G14 the red box manually.
58 wvoid main(wvoid)
&0 =1 {
gl R_MATN UserInit():
8z /* Start user code. Do not ediy comment generated here */
&3 R_DTCDO_Start(): /* DTC enabled */
04 R _ADC Set CperationOni();:
a5 E _ADC Starci): f* L/D converter enabled */
1]
&7 while (10)
a8 1
&9 NCE()
70 i
71 /* End user code. Do mot edit comment generated here */
72 }

Figure 4.20 Replacement of main Function

Even if a DTC transfer request is generated, DTC transfer is held pending immediately when there are no commands
in the instruction "while (1U)", so add the command "NOP ()" into the "while (1U)".
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424 Other Modifications

If ADC is set with the code generator, interrupt processes are automatically generated. Add the user program to
interrupt routine.

Variables for R8C

f# *%#%% Global Variables ####% #/

r
[=R ]

#pragma ADDRESS ad_value 00600H /% Destination address of L/D conversion data */

1 un=igned short ad_*.ralue[-'_]; f* B/D data from ANS to AN1]1 addressed from */
2 * 0x0600 to Ox0E607 #*/

7]

4 unsigned short ang_value; /* BNE walue */

-+ unsigned short and wvalue; JS* BNS wvalue */

& unsigned short anl0 walue; J* BN10 wvalue =/

) unsigned short anll walue; J* BN11 wvalue =/

Add contents corresponding to

r_cg_adc_user.c file for RL78/G14 the red box manually.

37 $pragma address ad wvalue=0xFF300

3B unsigned short ad value[4]:; J* B/D data from BNIO to AN13 addressed from #*/

39 J* O0xFF500 to OxXFF507 */

40

41 unsigned short anl_wvalue; S* BNTIOQ wvalue */

42 unsigned short anl wvalue; JS* BNT1 wvalue */f

43 unsigned short ani value; JS* BNIZ wvalue */

44 unsigned short an3 wvalue; JS* BNTI3 wvalue */

Figure 4.21 Add Variables for Interrupt Program
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Program for R8C

301
302 1
303
304
305
306
307
308
20
310
311
312
313
314 =1

void ad converter int(void)

J* ==== Setting A/D conversion data ==== =/

ang value = (ad value[0]&0x03FF); J* Setting ANE wvalus */

an?9 value = (ad value[l]&0x03FF); J* Setting AN9 wvalus */

anl0_value = {(ad value[2]&0x03FF); /* Setting ANI1O value */

anll wvalue = {ad value[3]&0x03FF); /¥ Setting AN11 wvalue */

f* == B/D gonyeraktion starts =——— #/

drteetl = 1; /* One-time i=s set to transfer */

drteetl = 1; /* One-time i=s set to transfer */

dtecenlé = 7 ; /* hetivation of /D interruption enable */
adst = 1; f/* A/D conversion starts */

r_cg_adc_user.c file for RL78/G14

Add contents corresponding to
the red box manually.

ga
a7
68
69
70
71
T2
T3
74
75
T8
77
T8

static void  near r adc interrupt (void)

=k
/* 3tart user code. Do not edit comment generated here
gnl wvalue = (ad_wvalues[0U] & OxEFCOU} P} el;
gnl value = (ad _wvalus[1U] & O0xFFCOU} >»> &U;
gni value = (ad _wvalus[2U] & O0xFFCOU} >»> &U;
gn3d value = (ad _valus[3U] & O0xFEFCOU} >»> &U;
fj# ==== L/T converstion starts ==== #/
R DTC Create():
E_DTCDO Start(); j* DIC enabled */
R _ADC Start(): f* L/D converter enabled */
/* End user code. Do not edit comment generated here */
¥

4.2.5

Figure 4.22 Add Interrupt Program

Sample Code After Replacement

Obtain the sample code "an-r01an3508ec0100-rI78-migrate.zip™ from the Renesas Electronics Website.
"rI78g14_migrate_dtc" in the "workspace" folder is the sample code that replaces the program of "R8C/35C Group
DTC Operation in Chain Transfers (RO1LAN0372E)".
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4.3 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

Item Description
Microcontroller used RL78/G14 (R5F104PJ)
Integrated development CS+ for CC V4.01.00 from Renesas Electronics Corp.
environment (CS+)
C compiler (CS+) CC-RL V1.03.00 from Renesas Electronics Corp.
Integrated development e2 studio V5.2.0.020 from Renesas Electronics Corp.
environment (e2 studio)
C compiler (e2 studio) CC-RL V1.03.00 from Renesas Electronics Corp.
Board used Renesas original

RO1AN3508EC0100 Rev.1.00
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5. Sample Code

The sample code is available on the Renesas Electronics website.

6. Reference Documents
User’s Manual

RL78 Family User’s Manual: Software (RO1US0015E)

CC-RL Compiler User's Manual (R20UT3123E)

CS+ Code Generator Tool Integrated Development Environment User's Manual: Peripheral Function
Operation[CS+ for CC][CS+ for CA,CX] (R20UT3104E)

CcnvNC30 C Source Converter User's Manual (R20UT3685E)

Application Note
R8C/35A Group Clock Operation Using RTC (ROLANO079E)
R8C/35C Group DTC Operation in Chain Transfers (ROLANO0372E)

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

Website and Support

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

Inquiries
http://www.renesas.com/contact/

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 LSl 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.




11.

Notice

Desoriptions of circuits, software and other relsted information in this document are provided only to |IIL5hatethEcpaatm of semiconductor products and application examples. You are fully resporsible for

the incorporation of these circuits, software, and information in the design of your i Renesss porsibility for any losses incured by you or third parties arising from the use

of these circuits, software, or information.

Renssas Elechonics has used ressonable care in preparing the i ion included in this but Renesss Electronics does notwamant that such information & emor free. Renesss Electronics
ssumes ne lighility whatsoever for any damages incured by you resulting from errors in or omissions from the information included herein.

Renesas Elechonics 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 Reneses Electronics products or
technical information desaribed in this document. Mo license, express, implied or otherwise, i granted hereby under any patents, copyrights or other intellectual property rights of Reneses Elecironics or
others.

You should not atter, modify, copy, or otherwise mi iste sy Renssas ics product, whether in whole or in part. Renesas i porsibility for any losses incurred by you or

third parties arising from such alterstion, modification, copy or otherwise mi iation of Renesas ics product.

Renesas Elechonics products are classified according to the following two quality grades: “Standard” and "High Quaslity™. The recommended applications for each Renesas Elecronics product depends on
the products quality grade, as indicated below.
- " ; office i icati i test and ent i audio and visual i home i i . machine took; personal elecronic
equipment; and industrial robots etc.

“High Quality™: Ti portati iles, trains, ships, etc.); traffi nircl systems; anti-disaster systems; anti-orime systems; and safety equipment stc.

Renssas Elechonics products are neither intended nor suthorized for use in products or systems that may pose s direct threst to human life or bodily injury {artificial life support devices or systems, surgical
. military i etc). You must chedk the quality grede of each Renesss Electronics product before using it

implantstions etc.), or may csuse serious property demages (nuclesr reactor
in & particular application. ou may not use any Reneses Electronics product for any application for which it & not intended. Renesss Electronics shall not be in any way lisble for any damages or losses
incured by you or third parties arising fom the use of any Renesss Electronics product for which the product i not intended by Renesas Electronics.

Youshould ise the Renesas Electronics products descoribed in this document within the range s pecified by Renesss Electronics, especially with res pect to the maximum rating, operafing supply voltage
range, movement power voltage range, heat radiation characteristics, installation and cther product istics. Renesss ics shall have no lisbility for mafunctions or demages arising out of the
w=e of Renesss Electronics products beyond such s pecified ranges.

Although Renesss Elecronics endeavors to improve the quality and relisbility of its producs, semiconductor products have s pecific istics such == the of failure st & certain rate and
malfundions under certsin use conditions. Further, Renesas Electronics products are not subject to radistion resistance design. Plesse be sure to implement safety messures 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 produd, such as safety design for hardware and software including but not limited o

redundancy, fire control and ion pr tion, appropri for aging degr ion or any other sppropriste . B the lustion of mi oft alone & very difficult,
plesse evaluste the safety of the final products or systems manufactured by you

Please contact 8 Renesss Electronics sales office for detsils as to environments| matters such as the environmental compatibility of esch Renesss Electronics product. Plesse use Renesss Electronics
products in i with all i lzws and ions that leg.llatethe inclsion or ise of controlled substences, including without limitstion, the EU RoHS Directive. Renesss Electronics sssumes

no lisbility for damages or losses ocourring &5 aresult of your with i lzws and

Renesas Elechonics products and technology may not be used for or incorporated into any produck or systems whose Ee, orsake i ibited under any i i foreign laws or
regulations. You should not use Renesas Electronics products or technology desoribed in this for any purp elating to military icati or use by the military, including but not limited to the
development of wespons of mass destruction. When exporting the Renesas Electronics products or technology desoribed in this document, you should comply with the applicable export confrol laws and
regulations and follow the procedures required by such laws and regulstions .

. It & the responsibility of the buyer or distributor of Reneses Elecronics products, who distributes, disposes of or otherwise plesces the product with a third party, to notify such third party in advance of the

content and conditions set forth in this Renesas ics Sssumes ponsibility for any losses inoumed by you or third parties ss a result of unauthorized 1se of Reneses Elecronics

products.

This may not be [ i inany form, in whole or in part, without prior written consent of Renesas Blectronics.

12 Plesse contect 8 Renesss Electronics sales office if you have any g i ing the i i in this or Renesss ics products, or if you have any other inguiries.
{Mote 1) “Renesas Electonics” as used in this document means Renesss Electronics Corporation and sko includes its majority-owned s ubs idiaries .
{MNote 2) “Renesas Eleckonics product(s)” means sny product developed or manufactured by or for Renesas Electronics.
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