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4.2 RBC BIB R (DT C IBAT ) weioteeeeeee ettt e e et e e e e e et e et e et e et e r e et e n e et e et eeteeneee e 20
421 AF ] CENVNC30 4 CC-RL B AT A ettt 20
422 e N E L oy AT SRR URRRRISRR 21
423 g S Ny |1 OO STRURURRURRORROPRRPN 24
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1. BFEFMM R8CEHZE RL78 M.

AKATNBIGFEE M R8C 44 4 RL78 7772

Bl C ARG EE 2% CenvNC30 K C 2 ik NC30 I R TRk #4# ly C 4% 4% CC-RL IIF R Thfit .

PRGBS B T R PR B CS+E#E e2studio B TR . BT R8C 5 RL78 IANEIIREAIRA, FrbAAEH R8C
AN THREFE T e 5% RL78 AARAS AR i T B R A il RL78 (4 T RERE T

i8I Cenv NC30 # ¥ IFE - 5 _ LR AN ThREfE P 4L & 5 B e o

2. &I CcnvNC30 HHTHIFZ it
2.1 CcnvNC30

CenvNC30 FJf NC30 ¥ CUEFES, Ky RIEF UL (=2, RS #pragma$84. §RIIAE)
#:y CC-RL ¥ B 5 Bl .

CcnvNC30 »& —Fie# F T NC30 IR Fr 6y CC-RL L m] AR 7 IR A AR R iR RAE S 46 J I AR /7 — 8
T LLEAT, RIS S EBLE R G EXH G RR 7 34T sh AR R .

Ji4h, BCEMHE . SFR BIVT I UL S8 5 il S5 A7 T B I m i /e ok ey, PRl b 7 AR 4 B Ak
THOLEAT FEE L LUEH T RLT78.

%12 | CenvNC30 C Source Converter User's Manual (R20UT3685E).
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2.2 CcnvNC30 W%
iIE CenvNC30 HHF2 /7 (1 75240 F s
(1) # CenvNC30 (CcnvNC30.exe) 5T NC30 KL & T Al —MER BT R

(2)  {£ Windows H /5 3 fr & 4&7~F (Command Prompt) .
(3)  ¥4ul H A H A CenvNC30 S

s ~

EX Administrator: Clwindows\system32\cmd.exe = [=] E3

Czllzers >pd c:“CcnvNC38 it “CD” B “CHDIR” 84 &84 71 B .

c = “GCocnuNG3I@>

21 HSRFHED

(4)  PUTHIFE-0 IR E Mt S 4. AT e R T CC-RL IREFF . J34b, InEORfE St &2
FaE A, U A -r 330

B Administrator: Chwindows\system32\cmd.exe === @

c = “CocnuvNC3B>CenvNC3d input.c —o=output.c
CcnuNC38 C Source Conuerter Ul.60.68.81 [B7 Mar 20161

input .c<{81>:MB593124:[Insert JAdd inline function __inline_asm_func_0B@PA for as
embly.

input .c{81>:MB593146:[InfolThe language specification dependent on REC or Mi6C.
input .c<(84>:MBA573124: [Insert JAdd inline function __inline_asm_func_@WAP1 for as
embly.

input . .c(84>:MA5?3146:[Info1The language specification dependent on RBC or M16C.
input .c{?5>:MB8593111: [Change Ifar was converted into _ far.

input . c(92>:MA5%?3111 : [Change Ifar was converted into _ _far.

input.c
Converted successfully.
A deleted. 2 inserted,. 2 changed, 2 information
Total warningts> : @

MR REE SR, SRR E R

2.2 CcnvNC30 HUITE@E
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(5)  HEFNFME A, Falddgw H X IAT-HET . $T)E, CC-RLFEF &4kt 215 € 1
S

E¥ Administrater: C:\windows\system32\cmd.exe =1 >

c = ~CcnuNC38 nuNc3B8 —
CcnvNGI8 C€ Source Converter U1.08.88.81 [B7 Mar 28161

input™filel.cC95>:MB523124: [InsertIAdd inline function __inline_asm_func_H0BABA for assembly.
input~filel.c<(9?5>:MA523146:[Info1The language specification dependent on R8C or Mi6C.
inputsfilel . c<181>:MB523124:[Insert JAdd inline function __inline_asm_func_BB0@1 for assembly.
inputsfilel.c{181>:MB593146:[Info1The language specification dependent on R8C or MiGC.
inputsfilel.c<19?>:MB523113: [Change I#ipragma interrupt has heen changed to syntax of CGC-RL.
input™filel.c<197>:MB593123:[Insertlinserted #include '"iodefine.h' .

fileL.c i e 2

inputsfilel.c<197>:MB593146:[Info1The language specifi iC or MiGC.
inputsfilel.c

Converted successfully.

B deleted. 3 inserted. 1 changed,. 3 information

Total warning{s> = @

inputsfile2 . c<81>:MB593124:[InsertJAdd inline function __inline_asm_func_0BBBA for assembly.
inputsfile2.c{81>:MB5%23146:[InfolThe language specification dependent on REC or M1G6C.
inputsfile2.c<84>:MB593124:[InsertJAdd inline function __inline_asm_func_B@BA1 for assembly.
input™file2.c(84>:MB523146:[InfolThe language specification dependent on REC or M1G6C.
inputsfile2.c{95>:HMB5%23111: [Change Ifar was converted into _ far.

inputsfileZ. c<99>:M@5%3111: [Change Ifar was converted i file2.c Hq&g%kéﬁgﬂ

input~fileZ.c
Converted successfully.
B deleted, 2 inserted. 2 changed, 2 information
Total warning<s>» : @

inputsfiled.c<25>:MB5%23124:[InsertlAdd inline function inline asm func BBBBA for assembly.
input~file3.c<253:MA593146:[Info1The language specificii%eHe Hﬁ$§ﬁﬁg£;ﬁ or M16G.

inputsfiled.c
Converted successfully.
B deleted, 1 inserted. B changed, 1 information
Total warning{s>» = @

[ 2.3 CenvNC30 #ITHRE (ZAH)

LAR D9 H SO g

""" listfile - Notepad ) |[53m]
File Edit Format View Help

0

—c=sjis irnput'filel. ¢ outputyfilel. ¢ -
—c=sjis irnput'file?. ¢ output’fileZ. ¢
—c==jis input'files. ¢ outputhfiled. d

2.4 %R B gk 5l

RO1AN3508CC0100 Rev.1.00 Page 5 of 27
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(6)  XF CenvNC30 ARFLH# 7 #7182k, BB ibiE SR “CenvNC30 C Source Converter User's
Manual (R20UT3685E)” F1f) “CONVERSION SPECIFICATIONS” .

2.3 M CenvNC30 B

AMEH] CenvNC30 I, 2T 3l NC30 d R ZhRE & CC-RL Iy e Thfg. 55T CC-RL I JRIE S
ULH, 1EZ M “CC-RL Compiler User's Manual (R20UT3123E)”
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3. SNEINEEHIFEFEE IR
3.1 IEFRBESERK

i R RO KT CS+EK e2studio H I RL78 FUMASZE LS, 9 RL78 (41 Th g H 2h 2 Bxt b T R8C
RFT AN D RERIFET o O TARRD A il T B IHAE 7715, 152 MR “CS+ Code Generator Integrated Development
Environment User's Manual: Peripheral Function Operation (R20UT3104E)”

(1)  1£ “Project Tree” 1 ity “Code Generator (Design Tool) ” ) “Clock Generator” , Ffi4T
“Pin assignment” [ & .

@& start | [J [ @ 0 & & DefaultBuild

File Edit Wiew Project Build Debug Tool Window Help

Tl @D @® B @S G= %= g

X Gy @0 oG8R & - (@ soluticn List

Project Tree 1 x

’2@3!:!

= TJ r01an3508 ri78g14 timer (Project)”
-5 R5F104PJ (Microcontroller)

..... W Interrupt

..... W Serial

..... & A/D Converter
..... W' D/A Converter

..... tﬂ; Watchdog Timer

..... W' Real-time Clock

..... W Interval Timer

..... &' Comparator

..... W Clock Output/Buzzer Qutput
..... &' Data Transfer Controller

..... W Event Link Controller

®H| Code Generator”

jj Reflect in Pin DJ Generate Code ‘-’; < ,_‘11_" IJ:I:[,I lﬂ'."-\ -:() tQ E

oMo & Iog

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

e B E A,

When it's decided once, it isn't possible to change it later. ){—:—"!:_'.:l‘ﬂ:t% o
lt's necessary to make a project again to change it.

..... W' Voltage Detector

Fin Function
P76 INTP10
P77 INTP11

E 3.1 REERSFEOD (D

(2) S R8C IR W B RN IIRE

RO1AN3508CC0100 Rev.1.00
2017.03.31
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(3)  FrAshEThRE R E e A, I R d T S T

8D o SRJE T B B R A1 B T e pR ACE R Y -

“Generate Code” A= AXhY (RPFRF 1 H 304k

File Edit View Project Build Debug Tool Window Help

@), start | [J [ @ @ & & DefaultBuild -

a[ﬁ 01an3508 rl78g14 timer (Project

4 0y M@ ® B " @l s=GE = dh
Stort work ¥ OBy 8w o | gn B B v | 100% - : @8 Solution Ljct
_ : U o g
= B L iy Pererty|'Bi.~] Code Generator | &Emﬁk)ﬁ““a‘?thﬂ\°
2 © 8@ = -
_‘é-‘j Reflect in Pin Dzﬂ Generate Code \/.}_(ﬁiii’ u;'? LJ;:[,, '-dl;"\ @ 55’ @ A <) atg: wa

% RSF104P) (Microcontroller)

TAUO | TAUT [ TMRJO | TMRDO | TMRD1 | TMRGO |

;ﬂ Code Generator (Design Tool)

o | General sethng|
..... W Clock Generator

Channel D| Channel 1 | Channel 2 | Channel 3 |

— Interval timer setting

..... W Interrupt Interval value (16 bits)
----- W Serial
----- &' A/D Converter

D/A Converter

— Interrupt setting

1 me | (Actual value: 1)

[[] Generates INTTMO0 when counting is started

""" L 5;
----- & Watchdog Timer
..... W’ Real-time Clock

Priority
..... W Interval Timer

End of timer channel 0 count, generate an intemupt (INTTMO0)

[Low hd

& 3.2 KIBERBFED

(2)

RO1AN3508CC0100 Rev.1.00
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3.2

EEd: npAY

Teikim i ARASAE T B A A R AR T Can main e 8L, HH IR B DL B RS T TFEhEm.

7E A SN A R & SO TR R “/* Start user code for adding. Do not edit comment generated here */” Al “/* End
user code. Do not edit comment generated here */” Z [l NIRRT « FEF I INTG ZEF30dT. RIMEER, WE
FRVEE ZANRINRRY, 1R E A RARTRT, 24 E SR .

T 5 W AR INGF I FR 7 6 R G AT BN VERIN -

[File] Edit View Project Build Debug Tool Window Help

@, start | [F 1 @ 0 &f & DefauitBuild Tlg GO @ ®E " @ == %= g
¥ By @ v |G A & v 100% v (@ Solution List
Project Tree a X | = e [E :
[ Property :_\ICDCIBGEDBI'ETDI' ﬁ r_main.c
& ——
: @ 2l@E
el 80| 83| => ~ ¥ | Columns~
=/ 7% 101an3508 rI78g14 timer (Project) |
... 3% RSF104P) (Microcontroller) =5
Code Generator (Design Tool) 70 e T T
----- @& Clock Generator 71 * Function Name: R MAIN UserInit
..... W Port Tz # Description : This function adds user code before implementing main function.
..... & Interrupt 73 * Lrguments : None
_____ W' Serial 74 # Return Value : None
..... - ND Con\.rerter 22 xkf;*;k;;;;k;**x;*i"*xkif’;xki**xki**xki**xkii’*xki**xkii’*x*i**xki**xki**xki**xki*#
- voi serInit (voi
..... ' D/A Converter - - ( }
X 77 =1{
""" “': Timer ) 78 /* Start user code. Do not edit comment generated here */
----- ﬂ:’ Watchdog Timer =l 72 EI(): %\Q\}JD%EIZ%
----- &% Real-time Clock BO /* End user code. Do not edit comment generated here */
..... W Interval Timer g1 }
..... W' Comparator 82
_____ W Clock Output/Buzzer Output B3 J/* Start user code for adding. Do not edit comment generated here */
- {* noT it n n *
_____ W' Data Transfer Controller E: /* End user ceode. Do not edit comment generated here */

3.3

3.3 AMMEEF

NMERRBEE R T ERT

A FHARRG A il TR, S8 I AR T R 8 CS+ak e2studio Gl g T — NHIFRT I, T Fah Gl /b E ThRERE

Fro KRTHNETIRERITEARTE L, 1521

RL78 I ;4.

RO1AN3508CC0100 Rev.1.00

2017.03.31

RENESAS

Page 9 of 27




M R8C ¥ £ RL78 #)iT#%#5Fg (CcnvNC30)

4. EBSH

4.1 R8C&E4I32 (% RTC B{ERT#HRYIEIT)

“R8C/35A Group Clock Operation Using RTC (RO1ANOO79E)” L4 ¥ ¥ A RL78/G14 [T . B Hm
IRE 7 SCE N “r01an3508_rl78g14 rtc” .

AR R g8 RE (SRR i) BT, LL 20MHz (17 XIN B £y CPU Bf4f, DL fC4 (XCIN
mheh (32.768kHz) 11 4 734D E e R4 RE T

4.1.1 £ CcnvNC30 J3 CC-RL &N

(1 BlEg H LA — DN B C IR

File Edit Format WView Help

Fe=siis r0lan(079 src. ¢ outputric. c

& 4.1 HwBHiciRf % RTC B{ER#HIEIT)

(2) sl 4Eas (Command Prompt) , X4 H SCHFHRE K C IR FREAT e e, ot R e e R
PErp bR AR AL

BN Command Prompt =N

c:“ConuNCIAICcnuvNG3IA —-1=listfile_wrtc.txt —pr=output*wrtc.txt

rAlanB@??_src.c
Converted successfully.

A deleted. 4 inserted, 1 changed,., 4 information
Total warning{s)> :

c:~CocnuNC3Ax>

[ 4.2 CcnvNC30 #ITARME (¥ RTC R{ERTHRIIE

e RS il BE R A IR (N EIPR) o KT BRI A R, 7SI “CenvNC30 C Source
Converter User's Manual (R20UT3685EJ)” .

File Edit Format View Help

CenvlC30 © Source Converter V1,00, 00,01 [07 Mar 2016]
r01an00T9_sre. c(105) :M0593124: [Insert]Add inline function _ inline_asm func 00000 for assembly.
r01an0079_sre. ¢(105) :M0593146: [InfolThe language specification dependent on REC or N16C.
r01an0079_sre. ¢(111):M0593124; [Insert]idd inline function _ inline_asm_fuinc 00001 for assembly.
r01an0079_sre. ¢(111) :M0593146: [InfolThe language specification dependent on RSC or M1BC.
r01an0079_sre. c(179) :M0593124: [Insert]Add inline function _ inline_asm_func 00002 for assembly.
r01an0079_sre. o(179) :M0593146: [InfolThe languase specification dependent on R3C or N16C.
r01an0079_sre. ¢(196) :M0593113: [Change1#pragma interrupt has been changed to syntax of CC-FL.
r01an00T9_sre. o(196) :M0593123: [Insert] Inserted #include “iodefine. h”
r01an0079_sre. c(196) :M0593146: [InfolThe language specification dependent on RSC or M1BC.

4.3 BRmE#HRER (3% RTC BIERSHENIEIT)

RO1AN3508CC0100 Rev.1.00 Page 10 of 27
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(3)  EBUEHRR I C RSO
14 It 4 ML P T R P T B PO L. RIS CC-RL & R AE AR, DRItk 35 i SR Fi#pragma 154> .

240 //CenvNC30] #pragma incerrupc/B _timer re(yggr=10)
241 I#p:agrr.a interrupt _timer re(vect=10, bank=RBl)€¢—— ﬂﬂ'J]%%#pragma %E/&\o
242 volid timer re(vold)
243 [Hi
244 sec = tresec & 0x7L; f* Set second to RAM */
245 min = tremin & Ox7f f* Set minute to RAM */
2485 hr = trehr & 0x3f; /* Set hour to RAM */f
247 wk old = wk; /% Bet last-time wvalues */
248 wk = trewk & 0x07; J* Bet day to RAM #/
249 up_flg = UFPDATE: /* Set update flag */
250 Ly
4.4 EpgH R A AERR
RO1AN3508CC0100 Rev.1.00 Page 11 of 27
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4.1.2 EFHBEER

(L T B T KR CS+al# e2studio 61 —MHT ) LAk
(2 A ARG B T R B B SN IIRE

CPU Wby 16MHz 1) /53 N 53R 7 28
RTC & [8] b 52 i 2818 1T I 80 8 32.768kHZ.

T Reflectin Pin | 8] GenerateCode | L % % T G & &) & E

bk ]

Main system clock (fMAIN) setting
| @ Highspeed OCO fIH) | ©) High-speed system clock FMX)
High-speed OCO clock setting

Frequency ['IE{THODCI=1E.HH='IE} *] {MHz)
High-speed system clock setting
[ Operation
20
13107 2 (2™18.5%)
Subsystem clock (fSUB) setting
| @ ¥T1 oscillation §2T) | ) Bdemal subclock input FEXS)
Frequency 32,768 {lHz)
*T1 oscillator oscillation mode setting [Luw power consumption v]
Subsystem clock in STOP, HALT mode setting [Enables supphy "]
Internal low-speed oscillation clock (L) setting
Frequency 15 fkHz)
RTC and interval timer operation clock setting
RTC and interval timer operation clock [32_?68 fSUB) *] {kHz)
CPU and penipheral clock setting
CPU and peripheral clock fCLK) 16000 fIH) v| kHz)

45 REBERTIRMRERE (B8

RO1AN3508CC0100 Rev.1.00
2017.03.31 RENESAS
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457 T R8C TR I FE I 2% RE [ SZi i e D fe gk 4T 1% & .

“_:_j Generate Code

LWETUND R

qf_,.‘ Reflect in Pin

- Real-time clock operation setting

() Unused

- Real-time clock setting
Hoursystem selection [24-huur v]

Set realtime clock initial value 05-01-01 00:00:00 { Thursday ) [El~
[] Enable output of RTCTHZ pin (1 Hz)

- Alarm detection function setting

[7] Use alam detection function

Veek day [7] Sunday [ Monday  [0] Tuesday [0 Wednesday

[] Thursday 7] Friday [[7] Saturday
— Interrupt setting
Used as constant-period intemupt function (INTRTC) [Dnce per1s *]
Priority | Level 1 -|

El 4.6 REBERTIEMRERE (KHETH)

(3 WHE “Port Functions” . “Watchdog Timer” Ll “Voltage Detector”
(4 Ml “Generate Code” VAZE R CAF S

RO1AN3508CC0100 Rev.1.00 Page 13 of 27
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4.1.3 FEFHRM
AT HLEARD A R T B INGF 5 08 A E R B N 2. T HAWRE Y (o #h it E . RTC Thig
WEZ , HHEH RS RER

* FFEE
7E r_cg_rte.h EEINFF55E X

R8C HIFE/7
o5 /* DEFINE =/
=T R R R R R R K R K R R R R R K R R R R R R R R N R A A R R R R A A A R R R R R AR AR R R AR AR R R R R R R R R R R
97 #define NO UFDATE 4] /#% WNo update */
a8 $#define UPDATE 1 /* Update *=/
9% #define COMM o] /* Common year */
100 #defins LEAFP 1 /#* Leap year */f
101 $define DEC 0xl2 /# December */
102 $define WEEK 0x04 /#* L day of the week(thursday) */
RL78/G14 IfJ r_cg_rtc.h 3¢/
146 J* Start usger code for function. Do not edit comment generated here */
147 #define NG _UPDRTE ] /* No update */
148 $define UFDATE 1 /* Update */
1489 #define COMM o J* Common year */
150 $define LERP 1 /* Leap year */
151 $define DEC Oxlz /#* December */
E 47 fFSEXHE®R
RO1AN3508CC0100 Rev.1.00 Page 14 of 27
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- EREL

{7 RL78/G14 ACEE A Bl T B, ZEFRAT main BR 82 BT 2> 55047 R_Systeminit R4, it
R_Systeminit B B B A1 RTC A THIMA I B . Rl R 75X 20HE N AR BT FE 17 O F-shidsm . Jdid
R_RTC_Start i %5 zh) RTC {ia17 .

i} R8C/3B5A KT, HFI¥Emt 48 RE FIMESER i 4. {4/ RL78/G14 i, H /' vlls RTC FH1ESZET I £l
7E “R8C/35A Group Clock Operation Using RTC (ROLANOO79E)” [ K%+, Ei 2% RE HIWIAAAL B EOR T 4h
BT 75 “r01an3508_rl78g14_rtc” M F %+, RTC MHILAILREL (RTC M0/~ E—/ Nl FIHF4G
BRI E R AT -

R8C MR
103 woid main (void)
104 [H{
105 asm({"FCLE I"); /* Interrupt disabled */
106
107 mou_init(}); f* MCU initialize */
109 timer re init(): f* TimerRE initialize */
111 asm("FSET I"); /% Interrupt enabled #/
112
113 leap _flg = leap_chk(); /% Leap vear check */
115 testart_trecrl = 1; /* TRE1 count start */
116 while (tocstf trecrl=— 0); /% If TREl count start? else wait */
118 [ while(1){
119 E if(up_flg — UPDATE){
120 update () : /* Update processing #*/
S | !
R | 1
123 L
RL78/G14 ¥ r_main.c 3CfF
8l void main (woid})
62 =i
63 R MAIN UserInit():
64 /* Start user code. Do not edit comment generated here */y
85 leap flg = leap chk(): /* Leap year check */
86 - B
a7 R RTC Set ConstPericdTnterruptOn (SEC): /* Interrupt turned on */
68 R _RIC Start();: | /* Enabled */
69
70 while (1T)
71 {
72 if{up flg == UPDATE) {
73 uEdar.e{}; /* Update procesasing */
T4 }
75 ¥
T8 J* End user code. Do not edit comment generated here */
77 }
E 4.8 TRHHEH
RO1AN3508CC0100 Rev.1.00 Page 15 of 27

2017.03.31 RENESAS



M R8C §% = RL78 91T #35Fg (CcnvNC30)

FHk,

“main” B EI “update” F1 “leap_chk” BRECTAINE] r_main.c XA . fEIX AR Hp
F 2 5972 & B 7 RN 3 r_main.c SCHEH

R8C & &

/* ROM

63 R R R R R R KRR R R R R R R R R R R R KRR R R R R AR AR AR AR AEE AR AR A A AR EE [
64 /* RBM =/
65 R R R R R R R AR R AR AR AR A AR A AR AR AR A A A
66 unsigned short year = H /* Year */
67 unsigned char month = /*#* Month */
8 unsigned char day /* Day #*/
€9 unsigned char wk /* Sun,Mon, Tue,Wed, Thu, ri,Sat */
70 unzigned char hr /* Hour */
71 unsigned char min = /* Minute */

unsigned char sec /* Second */
74 /* Work area */
75 unsigned char wk_old = /* Last-time wvalue of
76
77 [* Flags */

unsigned char up flg = NC_UPDATE: J/#* Update flag */

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

R R R R R R R R AR R R R AR AR AR AR

o

83 R R R R R R R R K R R R R R R R R R R R R R R KRR R R R R R R R AR AR AR AR AR R AR AR AR R A AR
84 unsigned char const MONTH DAYS[13 /% This table contains the number of days in different months */
85 T 0x00,0x31,0x Dx31 £ 1 , 1,0x30,0x31
g b
a8 /* This table contains the number of days in different months (leap vear) */
T ,0x31,0x30,0x31
- N
RL78/G14 [#) r_main.c 3}
25 [, e e sk o R R R R R R R SRR R R R R R R R R R R R R R R R R R R
47 Glcbal variables and functions
a8 R R R R R R R R R R R Rk R R R R R R R R R R R Rk R Rk kR
49 /* Start user code for global. Do not edit comment generated here */
50 unsigned short year = 0x200%; /% Year */
51 unsigned char month = 0x01; /* Month */
52 unsigned char day = 0x01; i*

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

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

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

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

57

58 ungigned char wk cld = 0x00; /* Last-time wvalus of "wk' */

59

a0 unsigned char up_flg = NO_UPDRIE; /* Update flag */

8l unsigned char leap_flg = COMM; /* Leap flag */

(¥

a3 Flunsigned char const MONTH DAYS[13] = { /* This table contains the number of days in different months */
64 oxo00,0x31,0x28, 0x31, 0x30, 0x31, 030, 0x31, 0x31, 0x30,0x31,0x30, 0x31

65 Fi

66

a7 Flunsigned char const MONTH DAYS L[13] = { /* This table contains the number of days in different months (leap year) */
(1] oxo00,0x31,0x29,0x31, 0x30, 0x31, 030, 0x31, 0x31, 0x30,0x31,0x30, 0x31

69 Fi

n

& 4.9 AmTE
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[ S I ]
[ T
-]

[
]

]

[ SR 8]
Ll
o

(¥ [
[ I ]
[EI T LR S T Y

%]

%]
=
.

%]
[y

%]
=
o

w

%]
=

R B3 RA ORI RY R
MO O oW om oo

[ R I S I T I R R ¥
1 =1 =] =] =] @ o M M v it R
[ T TS - T B T T ST

%]

-]

[T R W XY
w] w] =] -1
ST = IR B A T IS O

Ry k2
o
Ll

%]
[5i]
[¥]

%)
(5]
[&4]

%)
(5]
w0

113
114
115
116
117
118
119
120
121
165
166
167
168
169
170
171
172
173
195

RL78/G14 ) r_main.c 34

R8C I

:_lf"‘""FUNC COMMEN T MM st e e A R R A R R R R R R R R R A AR AR R R R R R R AR R AR R R AR

* Cutline : Update processing
* Declaration : void update (wvoid)
* Description : Update check

* Drgument I none

* Return Value I none

LemnETHC COMMENT END""HHHHXKHxxxxnxxxxxnxxxxxnxxxxnxxxxxnxxxxxnxxxxzi
wvold update (void)

H

un=signed char num = 07
up flg = NO UFDATE: J* Update flag clear */
H if{wk '= wk old){ J* Change day ? */

:_lf"‘""FUNC COMME T MM sk R R R R R R R R R R R R A AR A R R R R R R R R R R R R R AR

* Outline : Leap year check processing
* Declaration ! unsigned char leap chk(void)
* Description : Leap year check

* hrgument : none

* Return Value : none

_g"!rmc CC.MNT END"":;xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx/
un=zigned char leap chk(void)

H

unsigned char chk = 0O; J/* Result of check */
unsigned short dec = 0O
unsigned short work = O;
work = year; /* Copy vyear */
dec = ({(work & OxFOCOD) >» 12) & 1000): /* Conversion to decimal */
dec += ({({work & O=x0FOO0) >> 2y * 100);
dec += ({{work & O=x0CFO0) >> 4) * 10);
dec += ({{work & O0=x000F) >> 0O) * 1y
chk = COMM: /* Bet Common year #/
H if({dec % <) = 0){

return (chk) ;

gl |

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

= = = = = = = = = = = = = = = = = = = = = = = =
* Function Name: update

* Description : Update check

* Arguments : None

* Return Value : None

R R R R R R R R R R R R R R R R R R kR R R R R R
“void update (void)

i T T
* Function Name: leap chk

* Description : Leap year check

* Arguments : None

* Return Value : HNone

R R R R R R R R R R R R R R R R R R R R R R e [

_unsigmed char leap_chk(void)

7T End USer CcodE. DO Nor EQIt COMMENT JENersred Nere

& 4.10 RMMEEE
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414

Hth L EE
N SGEIE A E A B T RTC, W A B A S AL B . 75 A R sin = WA e

R8C HIFE 7

205

RL78/G14 ff)r ¢

J"rx""E—J—_‘VIC oMM E N T * ke R R R R R R R R R R R R R R R AR R AR AR AR R AR AR R RN RRRRERERE

* Qutline

* Declaration
# Description
# Drgument

*

Return Value

: void _timer re(void)
: Timer RE interrupt
: none

¢ none

Timer RE interrupt processing

*MNETNC COMMENT El DI s s s s s s s s s s st a v ad m m w2 A mm A m m R A m m R AR a R m mnmmmn s [
#pragma interrupt/B _timer re(vect=10)
volid _timer re(void)

{
zZec = tresec & /* Set second to RBM */
min = tremin & /% Set minute to RAM */
hr = trehr & /* Set hour to REM */
wk_old = wk: /* Set last-time wvalus */
wk = trewk & 0x07; /% Set day to RARM =/
up flg = UPDRTE: /* Set update flag */

1

g_rtc_user.c 31

SRR L T e T e T

* Function Name: r rtc_interrupt

* Description : This
#* Arguments : None
# Return Value : Nene

function is INTRIC interrupt 3ervice routine.

R R R R KR R R RN KA R R R R A AR AR R A AR AR AR AR R R RN R AR RN R A AR R H AR R A H A AR A AR

static wvoid near r rtc interrupt (void)

&= (uint8_t)~_DE_RTC_INTC GENERATE_FLAG:

/* clear RIFG|

B4
if (1U == RIFG)
{
RICCL
r_rtc callback constperied():
}
}

R e T

* Function Name:
* Description

#* Arguments
* Return

Value

T_rre
: This
: Nene
: None

1lback constperiod
function

is real-time clock constant-pericd inter

T T

static vold r_rtc_callback constperiod(void)

R T e T T

oo b e R R R R KA R R R AR AR A A HAAA AR A AT AR

oo s e R R R R R R R R R AR R R R AR R AR R R AR R R AR R R R R R

Fupt service handler.

R T ]

=
/* Start user code. Do not edit comment generated here */ \ 4
sec = SEC & Ox7f: /* Set second to RAM */
min = MIN & 0x7f; /* Set minute to RAM */
hr = HOUR & Ox3f; /* Set hour to REM */
wk_old = wk; /% Set last-time value */
Wk = WEEK & 0x07; /* Set day to REM */
up_£lg = UFDRIE; f* Set update flag */

* End user code. Do not edit Ccomment generated here */7
}

ik,

& 4.11 RMMPEFERF

X AR B AR ¢ cg_rtc_user.c SCAFF RN A

4B
49
50
51
52
53
54
55
28
37
5B
59
60

/* Start user code for global.

Do not edit comment generated heres */

extern unsigned short vear: f* Year *f

extern unsigned char month; /* Month */

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; S* Minute */

extern unsigned char sec; /* Second */

extern unsigned char wk old; J# Last-time wvalus of "wk' */
extern unsigned char up flg:

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

4.12 oM AR

RO1AN3508CC0100 Rev.1.00
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415 BERENSEHFE

i MBS BT R 3 “an-r01an3508cc0100-r178-migrate.zip” Z#FilfE .

“workspace ” SCEFIEH “rl78g14_migrate_rtc” E #: “R8C/35A Group Clock Operation Using RTC
(ROLANOOQ79E)” [ZHEHiIFE

RO1AN3508CC0100 Rev.1.00 Page 19 of 27
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42 R8CHIZX4I3E (DTCBIT)

“R8C/35C Group DTC Operation in Chain Transfers (ROLANO372E)” 141, TSR 1k B 3y RL78/G14 HIFE
FFo B )a IR XN “r01an3508_rl78g14_dtc” .
ZREFH DTC (BRI

4.2.1 £ CcnvNC30 A CC-RL S NEC#

(1 GUEg% HSCFBURE — A ERH N C T

File Edit Format View Help
—c=gjis r0lan0372 srec. ¢ outputidtc. ¢

4.13 #wEXHICAG (GEfFiEFr DTCEIT)

(2)  Jashen24efF (Command Prompt) , X4 H SCIFHHE5E 1 C ISR EAT R it ) e e 2R
Prr bR AR AL .

BN Administrator: Chwindows\system32\cmd.exe =1 | I T >

rA1anB3?2_src.c
Converted successfully.
A deleted. 3 inserted,. 1 changed. 4 information

Total warning€<s> = @

c = ~ConuNC3@a:

4.14 CcnvNC30 #TA®E ($&f5#E SR DTCIEIT)

e RS i BCE e A IR (N EIPR) o KT BRI EE R, 7SI “CenvNC30 C Source
Converter User's Manual (R20UT3685E)” .

File Edit Format VWiew Help

“envlC30 © Source Comverter V1. 00, 00,01 [0F Mar 2016]

r01an0372_sre. «(50) :M0593113: [Change]#prazma address has been changed to syntax of CC-RL.
r01an0372_sre. «(50) :M0593146: [InfolThe lansuaze specification dependent on REC or NM1EC.
r01an0372 sre. c(65) :M0593123: [Insert] Inserted #include “iodefine.h” .

r01an0372_sre. c(65) :M0593146: [InfolThe lansuage specification dependent on REC or NM1EC.
r01an0372_sre. «(78) :M0593124: [Insert]idd inline function _ inline_asm_fune_ 00000 for assembly.
r01an0372_sre. «(78) :M0593146: [InfolThe lansuage specification dependent on R2C or N1EC,
r01an0372_sre. «(90) :M0593124: [Insert]add inline function  inline asm_func 00001 for assembly.
r01an0372_sre. ¢(90) :M0593146: [InfolThe lansuase specification dependent on REC or M1BC.

4.15 BiApiEHRER (85 % SR DTCIEIT)

RO1AN3508CC0100 Rev.1.00 Page 20 of 27
2017.03.31 RENESAS
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(3)  BEEEHISIN C RS

A I 2 B A T RR RS B B R B . IR DL CC-RL xR AR RS 1R, DAL IG B HsL 45a ok 1) #pragma 454

86 J/[CcnvNC30] #pragma ADDRESS ad value 00600H /* Destination address of A/D conversion data */

87 #pragma address ad wvalue=0x00600 I‘i ﬂﬂ”l‘;//%#pragma *5/7"\0

4.16 B HHTERHHY A

4.2.2 EFHBEER

(D A BT KIS CS+ELE e2studio Al —ANHT Y TRE
(2) FIFACHS A= i T 23 B AN ThRg .
CPU I8P 152 16MHz 1 15 38 P 3 R 7 v I o

0 ReflectinPin | | GenerateCode | &% i @ T G ¥ O & |
- Main system clock [(fMAIN) setting

| @ Highspeed OCO fIH) | ©) High-spesd system clock fMX)
- High-speed OCO clock setting

Operation Frequency  |[ 16 §HOCO=16, fIH=16) - | MHz)

- High-speed system clock setting

[[] Operation

@ Ede =

S 20 Hz
e time 131072 (Z184%) 1

- Subsystem clock (fSUE) setting

[] Operation

@ T at T Exte E

Frequency 32768 H

T1 oscillator oscillation mode setting Low power consumption
system 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 [ 15 fIL) - ] kHz)
- CPU and peripheral clock setting

CPU and peripheral clock fCLK) | 16000 f1H) v | kHz)

417 KA T EMZERE (B
RO1AN3508CC0100 Rev.1.00 Page 21 of 27
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*+E5E[E T R8C Jk ADC ) AID #6fegs it T % & .

BLE AD Feffeds: BRI AR, RIS RD

ij Reflect in Pin

- AD convertor operation setting

n;i Generate Code 5% % F AT N @ o

& A <9

Er
s o =

) Unused
- Comparator operation setting

@ Stop

() Operation

- Resolution setting

-WREF(+) setting

i) Bbits

i@ VDD @) AVREFP

-WREF(-] zetting
@ Vss
- Trigger mode setting

@) AVREFM

| @ Software tigger mode

(7} Hardware trigger no wait mode
(71 Hardware trigger wait mode
INTTMO1

- Operation mode setting

(7 Cortinuous select mode

(7 Cortinuous scan mode

- Conversion result upper/lower bound value setting

i) One-shot select mode @ Oneshot scan mode
ANID - ANIT4 analog input selection AMID - ANI3 -
AMITE - ANI20 analog input selection
] ANIE [ ANITT ] ANI1E [ ANI1S
] aNIZ0
|MD channel selection AMID - ANIZ - |
- Conversion time setting
Conversion time mode [Nun‘nal 1 v]
e [30.4 (608ACLK) ~| s)

@ Generates an intemupt request (INTAD) when ADLL < ADCRH < ADUL
(7) Generates an intermupt 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 | High -

& 4.18 REBERITEMZEERE (ADC)

RO1AN3508CC0100 Rev.1.00
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X4 AT R8C & DTC WMLkt (DTC) HHTIRE.

“R8C/35C Group DTC Operation in Chain Transfers (ROLANO372E)” [1Z#FIfErdr, @it DTC #ifLi%, 17
1E AID %17 4% (ADO ~ AD3) A1) A/D ¥ E i fEi% 2 N34 RAM /1, #R1f RL78/G14 K A5 —/~ AID #Hiu &
788, N H DTC (@A, AMEAEEERE) AT, AR ANIO ~ ANI3 5] B R,
N FEIZIT AID #4, IR DTC fL16% AID ¥ (E 17 3] RAM o S84 51 BIEAT AID $d. 5T
— 5| T 58 AID B, FERUE RIS 10 A2 AID B EFFR: (ADCR) w1, JFEGE DTC, A/D Bl
M ADCR f£i% % RAM H. H4ATH 51 IERSE R T AID H# M DTC #£i%, &774—A AID #igs )b Wik .

] ReflectinPin | B GenerateCode | J% S # F G & @ £ B & M @) & 2 O

OTC setting | DTCDO

DTC base address Ixffd 00
Control datial {DTCDQ) [C] Chain transfer Activation sources A/D conversion -
[T] Cortrol datia1 (DTCD1) INTD
&7 DTCDO BEA VR E
G Reflectin I:'iv G GenerateCode | & S &% T O . @ 2 E O Mo E 2O

DTC setting || DICDO
Transfer mode setting
Transfer data size setting

Repeat mode interrupt setting

Repeat area setting

Transfer address and count setting

Source address FFIE | Address fixed v
Destination address (F500 [Mdms& incremented V]
Count 4
Block size 2

El4.19 KEBERTAEMZERE (DTC)

(3 “Port Functions” . “Watchdog Timer” L\ “Voltage Detector” .
(4) M i “Generate Code” PLAER .

RO1AN3508CC0100 Rev.1.00 Page 23 of 27
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4.2.3 FEFHRM
BN FAEARND LSRR LIRS E . FRBM PR RBU AN E. L THMER (nr i E .
ADC EE W E A DTC ThRe i ES5) , i H A AR A 2 F

- EHRH
/T RL78/G14 [ACHS A s T B 5, 7E404T main B2 1l 22647 R_Systeminit p& %, i
R_Systeminit 5506 4. ADC Al DTC HEHATWIAE W E . Rt R 75 R0 HE P (0 A FEREAT FE R 1) T 3hids bn . 3t
R_DTCDO_Start 5% )5 ) DTC 13217, @it R_ADC_Start P& %) ) ADC [1iZ17

R8C &
75 wvoid main{(wvoid)
76 [H{
T7T J# ==== Interrupt disabled ==== */
T8 asm({"FCLE I"}):
79
] /% ==== Set High-speed on-chip oscillator clock to System clock === */

mcu_init():;

f® === L/D converter initialize ==== #/
ad converter enable():

f* ==== DTC initialize ==== */
dtc_enable() ;

1 o N s L R

/#* ==== Interrupt enabled ==== */

asm("FSET I"):

CO S T s -1

dtcenle = 1; f# BActivation of A/D interruption enable #/

s

adst = 1 J/* B/D conversion starts */

1 o tn

f* ==== Main loop ==== #*/
= while (1) {
= }

(T I T BT e BT = TR JT & T B Ve O T N - I Y T ¢ O T N I & -
(WU !

W
T
et

RL78/G14 [ r_main.c 3 fF

59 void main (void})

&0 =i

8l R _MAIN UserInit();:

62 /* Start user code. Do not editwyomment generated here */
63 R_DICDO_Start(): /* DTC enabled */

64 R_ADC Set OperationOn(}):

g5 R_RDC Start(): /* B/D converter enabled */
66

67 while (10)

68 1{

69 HCE () »

70 Y

71 /* End user code. Do not sdit comment generated here */
72 ¥

4.20 R E

W “while (1U) 7 54 EA 4, BT DTCALEE R, DTCALE B S TEMARIRS. Witk
FAE “while (1U) 7 FEI “NOP()” 4.

RO1AN3508CC0100 Rev.1.00 Page 24 of 27
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424

Hith T EEI
N SGEIE A E AR B E T ADC, W E ZhAE T WA B . 7K R A N A R TR

otn othothotnownon e
I T Y S R O R R R

(0]

37
38
39
40
41
42
43
44

R8C A2 &

J* ®#%%x¥% Global Variables ##*&% &/

igned short

igned short
igned short

igned short

fpragma ADDRESS ad value
unsigned short ad value[2];

ani_walue;
anf_walue;
anld_walue;
anll wvalue;

006&00H /% Destination address of A/D conversion data */
J* B/D data from ABNE to AN11 addressed from */
J® 0x0600 to O=x060T =/

J* BNB walue */
J* BNY walue */
J* BN10 wvalue */
J* DN11 value */

RL78/G14 ] r_cg_adc_user.c 314

unsigned
unsigned
unsigned
unsigned

short
short
short
short

Fforagma address ad valuse=0xFE:00
unsigned short ad value[4]:

anl_value;
anl_wvalue;
anZ_value;
an3 value;

/* B/D data from BRNIO to AN13 addreszed from */
J/* 0xFF500 to OxFFS507 */

i
=
i
-
4
4
m
I
E
m

,
s
[

o = o=
oo
=t
=T~
1

4
m
i
<]
m
* 4 ok #
o e

& 4.21 AHEFEFRINE

el
i

RO1AN3508CC0100 Rev.1.00
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Setting BNE wvalus */
Setting BNS valus */
Setting BN10 values */
Setting AN11 wvalues */
One-time is set to tramnsfer */

One-time is set to tramnsfer */
Activation of A/D interruption enable #/

B/D conversion starts */

RL78/G14 f] r_cg_adc_user.c 3Z 4

R8C [ME/7
301 void ad converter int(void)
302 [Hf
303 f* ==== Setting ASD conversion data ==
3 ang8 value = (ad value[0]&0x03FF); f*
3 an9 value = (ad value[1]&0xC ) /¥
3 anl0_value = (ad _value[2]&0x03FF); /*
= anll value = f{ad value[3]&0x03FF); /*
3 f* === B/D gonversktion starts =——= #/f
310 drectd = 1; T
311 dtecetl = 1; /*
312 dtcenlé = 1; /*
313 adst = 1; /*
314 =1

4.2.5 BEREHNESEGTE

66 static void  near r adec interrupt (void)
a7 =k
6B f* Start user code. Do not edit COmmegpt generated here */f
89 anl wvalue = (ad value[0U] & OxFECOU} P> el;
70 gnl value = (ad value[lU] & OxFFCOU) >> eU;
71 anZ value = (ad value[2U] & O0xFECOU} >»> &U;
T2 an3 value = (ad wvalue[3U] & OxFFCOU) >> &U;
73 j# ==== L/D converstion starts ==== */
T4 R _DTC Create():
75 R DICDO Start(): j* DIC enabled */
76 R ADC Start(): S* L/D converter enabled */
77 J/* End user code. Do not edit comment generated here */f
78 H
4.22 R EIERF

i MR GE LT W R 4% “an-r01an3508cc0100-rl78-migrate.zip” 2% ilf% .
“workspace ” SCEFIEH) “rl78g14_migrate_dtc” JyE #: “R8C/35C Group DTC Operation in Chain

Transfers (ROLANO372E)” 1% #fif4 .

RO1AN3508CC0100 Rev.1.00
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43  SEBFIREERIASS

BRGNS 5 GIRE AR T I 2 T AT SRR .

= 4.1 SNERASM

IE

A&

JIT P s ) 2

RL78/G14 (R5F104PJ)

ERTT KA (CS+)

CS+ for CC V4.01.00 (FiEHFFHR)

C #mi%s: (CS+H)

CC-RL V1.03.00 GHiEHEFHKR)

SERIT RIS (e’studio)

e’studio V5.2.0.020 (FHEEHLFIFR)

C %8s (e’studio)

CC-RL V1.03.00 CGfiEHFH KD

JIT FH LB AR

Hip® A il

5. BE432

S BIRETE M ER S L5 M 0T IS

6. SE3CEk
JEfES

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)

CcnvNC30 C Source Converter User's Manual (R20UT3685E)

o2 FH i

R8C/35A Group Clock Operation Using RTC (ROLANO0079E)
R8C/35C Group DTC Operation in Chain Transfers (RO1AN0372E)

CHB AR AR5 M B FL 7 0 0 _E B

REERERE O
il

e  http://www.renesas.com/zh-cn/

il

e  https://www.renesas.com/zh-cn/support/contact.html
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FmlERNBEEER

RSO TR BUITAT 7 B AE T IN (E S 07 AT o A7 50 Il B Y I FRE T i 2
IESCe BeAh, WRAEICE B AT IIESCH 25 2 4k, i LLESCh .

1o RAERI 51 RRE Ak E
(R YRR 5 L SO R S I A B AT AR B
CMOS /™ i RN 5 | BT BT — BN i BT WERAE T BR PR N Is AT AR AT A5 1A, i TS B
e, AMINLSHABIEE R, 72 LSIN ™ AR 5B IR, 1] BER U A T M5 D2 iRsh 1.
AU G, THEIRIESCH ARSI AR 3R 2T AR BE .

2. LR ALBE
[A =) = Ak A ERAS
TWHLR,  LSHP 8 s Ah T AN R A, A7 s R A 5 IR AN o T8 Ik AN R A 5 | et
FEREEAT R, B R RGBT, RBEARIE S IR A
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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 di fficult,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales o ffice 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 militar y, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third part y, 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 o ffice 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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