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BF

R < 3 i VN O W 0 = B o o = < 3y USSR 3
R = L A1y - E TR OSS PR PP 4
N = R (Y N BT L o 5 A UUR U U ST USRS URRURRORRRUR 4
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1. JEIFEM CA78KOR ¥ ZE CC-RL BI753%

Bk C YmiFas CATBKOR QI FH T4 AT R A EE CS+IIRARAD & # iE H T C 4wi%4s CC-RL 4
B R IREE CSHIFARAD, T i@t LR W Rl 5 1k S B

TvE 1 FEERIT R CS+hd TR, Tl C4i%ds CAT8KOR Il () 1 T4 T & FF 15 CS+
VRIS T B, ARG EHvidE T C 4wikds CC-RL M RIT KA 15 CSHEALH

ik 2. BT EERIT R I CSH I SR ThAE, WS C 4iik s CATSKOR G& i1 F T 22 it & 35
CS+ITRARAY, FE¥ H B A& T C 9wikss CC-RL AL BT R RS CS+IEARHD .

FENEM T, HSH “H 287 MR BSHRREEATIER 5L, WS B 3E .
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2. FiEBMEE
2.1  BEREMBIhER

B I KRS CS+AY C 4midas CC-RL HIVEARASAE i T B B ah A liiAid . RS EIENE
5T G C Ymikds CAT8KOR GIZE S BT K AT CS+IRACHD, Rk B AR T A

M “Project Tree” 13k % “Code Generator (Design Tool)” , fiili “Clock Generator ”

2%

(S

, M “Fix settings” %4l (155 “K 22”7 HB)

D)
“K21” FEgA)
(2)  #X “Pin assignment”
EE:

EHAT S

B E HARThRE, WBAUHATEIIES (Pin assignment) W& . 1 H, SIEOECRE —&LHE, BIE

ERR LT - ———
File Edit View Project Build Debug Tool Window Help
Roee BEEX DB B S - aa BE N0 6.6 @5
3eEx QS
Froject Tree b Property |33:4 Code Generator | [= ][
2 @ 8 @ = —
& Reflectin Pin | % GenerateCode | % S8 @ 7 G @ & B & ¥ & 2
= Lﬁ test (Project’
{g RSFLOOLE (Microcontreller) MM |C|ock setting | Block diagram | On-chip debug setting | Confirming reset source | Safety f Diata flash | ot
E| j Code Generator (Deswgn Tool) - Pin setting
i [T] PIORDbit =1
PIOR1 bit =1
- W Interrupt 0
-0 Serial [C] PIOR2 bit = 1
W A/D Converter [] PIOR3 bit =1 B
- Timer [ FIOR&bit = 1
i Watchdog Timer
-7 Real-time Clock When it's decided once, it isnt possible to change it later.
.. Interval Timer It's necessary to make a project again to changs it. Ef‘ﬁ ET_.EIJZI:%
W7 Clock Output/Buzzer Output =
. DMA Controller [ Fix setfings ] B kit
-7 Voltage Detector
P Functi
.4, CC-RL (Build Tool) = S
..& RLT8 Simulator (Debug Tool) P17 Tie2Ton2
&-[F File P31 [ TI03/TO03
8 cstart.asm P2 | TIo4/TO04
& hdwinit.asm PO5 TIO5/TODS
1 stianitasm PO TI06/TO06
£] main.c
] iodefineh P41 TIO7/TOO7
P76 INTP10 -
4 [ C
Output 2%
Information(MOZ 1 - The following plug-ins are not enabled, .|
All Messages / -
(0 Output [B Erer s
F1 Open HeIp._i!FE Rename iFE\‘ Find Mext i!F‘\' Replace N I iFE Go “FE Build & DD._“F'T Build Proj.. ”Fﬂ Ignore Bre.. H]jFS‘ Set/Delete.. IFW Step Over Lh"ﬂ Step In ilﬂe ump to Fu.
i3 DISCONNECT
E21 REERTAMEERFE (1)
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RL78 RL78 & {4iT#545F5 M CA78KOR 3 E CC-RL (CS+)
(3)  BIRIENBTN ST ERIT RIS CSHI C %iiF52 CATS8KOR FrEEIEACHD, Kk B & Ihhs.

C=_ra

@ test - CS+ for CC - [Code Generatol
File Edit View Project Build Debug Tool Window Help
Bosac |[BEH L X BE[OC HEE S = 2 B & PN WOXCIC RN TR
O&2GE QS
ProjectTree e pn,mkg Code Generator” | =l

: © 2@ = e
| Generate Code | < T A @ & Q0
Qtﬁ test (Project)*
3% RSFL00LE (Microcantroller) Port0 | Portl | Port2 | Port3 | Port4 [ Port5 | Porté | Port7 [ Perti2 | Porti3 | Portis |
Code Generator (Design Tool) - POD
- Clock Generator () Unused (D) In @ Out Pull-up ElnNch  [1
¥ Port POt
g ) Unused 0 In @ Out Pull-up TL buffer 1
I Serial _poz
: ﬁ::{"”“’ter Olnused Ol @ Ou Pullup Flnch 1
i Watchdog Timer FEm
.m0 Real-time Clock © Unused @ In @ Out Pullup TTL buffer Oneh O
.7 Interval Timer -Fo4
& Clock Output/Buzzer Output ) Unused @ In @ Out Pull-up TL buffer [C] Nch B 1
&' DMA Controller - P05

&0 Reflectin Pin

W' Voltage Detector © Unused @) In @ Out Pull-up 1
g CC-RL (Build Toel) _POG

& RL78 Simulater (Debug Tool)

Q_T File

@ Unused @ In @ Out Pull-up 1

hdwinit.asm
i stkinit.asm

= main.c
-] iodefineh

2.2 KEBERTIAEMRERE (2)
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(4)  WEBHAMIIRCE, AEim EJ7 “Generate Code” (1EZ% “I&2.3” Wiy C) A
QS EN XA DI

C w&EREHa
3;4 Code Generator”

‘é'-'j Reflect in Pin D_J Generate Code | & S @ 7 G Q} o E

ap R ) I

Pin assignment |C.10|::k setting | Block diagram | On-chip debug setting | Confirming reset source | Safety functions | Data flash
- Pin assignment setting

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

Fin | Function

Pi7 | TI02/TO02
P3| TI03/TO03
Paz | TI04/TO04
PO5s | TI05/TO05
PO | TI06/TO06
P41 | TIO7/TOOT
P76 | INTP10

E23 KBERIAEMEERE (3)
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2.2 ANINBEEhE GRS MRS
2.2.1 N NRIRA RS
I ACADAE il T B B4 BEACD,  FEEEA b S 0 — L0 YR AR
T Jetfiih CAT8KOR Il i A A H B A sl iR A RS Z TA) R 22 5 o BAAIRE, AT DA — 285047 22
ASLAE XS EG B B A
IR G R IX BE 72 S A A N B 2 /T E B AR B AIUREARAG . TR IS INAE “/* Start user code for include.
Do not edit comment generated here */” F1 “/* End user code. Do not edit comment generated here */” 2 [A] .
W RYFACRD A N 2] 1 RV 2 ATy, i BB AR B ) “Generate Code” X H B4 K
VARG, XLLAINTE LR yE B 2 AMRIEACRY RIS I B o G SR AR EERE S R, 15 58 2t L MRS AR BT R
WH.
wn “E 24”7 hLOHERTRR, 2 “Generate File Mode” T[] “Generate File” M “Merge file” 4 “Do
nothing if file exists”

% Property ZE] Code Generator™ > (%
_—
% Code Generator Property [;] FJm
4 Product Information
Versio v2.03.01.03
e 173072015
4 Generate File Mode
Qutput control of AP function QOutput all AP functions according to the setting
Generate file Do nothing if file exists =
Ovutput folder C est¥
Report type HTML file
Register files Cutput files to project
4 Pin Configurator Reflect Mode
Mode Not reflected
Generate file
Generate file information
'\ Generation / =
Bl 2.4 KTB4E RN
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222 WA PR LR
TEERINFITE DL T, B CAT8KOR HIXAS AR sl T H H A= s P AT aR L R 5 (R_xxx_Create_Userlnit
OoOCNINRER) ), il CC-RL RIS AR i T H A sh A il 1 B B vl aa 6 ek 3 i P w1k
A0 PR oR E P TR S A 0V B B AR R

CA78KORHIr_cg_dmac.c

44

45 S/ kol Rk oo
46 #:Funct ion-Name: -R_OMACO Create

47 *-Description-: -This-function- initial izes-the-OMAD -t ransfer.

48 *-Arguments-:-none

49 #:Return-Yalue:: -none

50 bk nooonoonock pobkon ook oo ook by,
g; {: 4-F_DMACD _Create(vaid)

53 ——DRC0 - =-_80_DMA_OPERATION_EMABLE;

h4 ~—HOP();

n5 —NOP();

56 —[MAMKD - =-1U; —=/ % disable- INTOMAD - interrupt %/

57 —3MATFO-=-0U; —>/%-clear- INTOMAD - inter rupt - f lag-%/

52 —3/%Set - INTDMAO - low-priority-%/

59 —DMAPRID ==+ 11;

g0 —DMAPROD ==+ 11;

61 ——DMC0 - =+ _00 _DMA_TRANSFER_DIR_SFR2RAM- [ - _20_DMA_DATA_SIZE_16-|-_01_DiA_TRIGGER_AD;
62 —DSAD - =- _1E_DMAD_SFR_ADDRESS;

63 ——DRAD - =« _FE20_DMA0_RAM_ADDRESS;

64 ——DBCO - =~ _0000_DMA0_BYTE_COUNT;

Bh — ez =i ool ] «operat ion%/

66 (D}—I)R DMACO Create Userlmt?h)dﬁ

67

£a B e T e B e e e e e e e S e e e e e e e e
69 End -of - funct ion-R_DMAC) Create

70 B e e e S e e e e P s e e e e P e S e eSS S
h

CC-RLEIr_cg_dmac.c

49
50 EPEL ST EETETLTEE LI P T IS T T E S EEEIETEECLLLEIL LTI LII IS F IS FTETSELEELLLECLLLIII LS ETI IS F S S TS
ol ¥-Function-Mame: -R_OMACO Create
b2 %-Description.-:«This-function-initial izes-the-DMAD-transfer.
b3 ¥« Argumentse -« -2 -None
b4 *-Return-Yalue-: -None
B5 PP P PSSP S e PP E PP E P PP LSS PSSP S LIPS SIS EEE TS CEE DL E LI PSS I PP LSS EPIPEE LS EEETLOE TS
56 \{fo id-R_DMACO Create(void)
57 -
h3 -+ --DRCO-=- 80 DMA OPERATION ENABLE;
h9 <o sNOP()
60 «oasNOP() y
61 co s OMAMKD =2 1U; « /% dizab e - INTOMAD - SEH B P ATHS L AR
62 -« DMAIFD-=.0U; - /% -clear- INTOMAD- in if Dﬁi’;*@f::ff‘i:ﬁtou i
63 coeS%-Set - INTOMAD - low-priority %/ ERLE -
64 - - OMAPRI0-=-1U;
65 o= OMAPROO -=-1U;
66 -+ --OMC0-=- 00 DM& TRANSFER_DIR_SFRZRA _DATA SIZE 16-|- 01 _DMA TRIGGER_AD;
67 -+ --03A0-=- 1E_DMAD_SFR_ADDRESS;
68 -+ --DRAD-=- FEZ0 DMAD RAM ADDRESS;
69 -+ --0BCO-=-_0000_DMAD BYTE_COUNT;
70 «««:DENQ-=-0U; - /%.disable-DMAQ-g#Eration- %/
F2| | tTTTTTTTTTTTemmmmTTmmmoooooottoooees '
73 EPEL ST E TP S LI FF IS T E S ECEIETEECLLLEIL LT LIS F ST SIS L EELLLECLLEIITLIETI IS E S S TS
74 f.Fiinetinn-Name- B NMACD Start
2.5 CA78KOR 5 CC-RLEREAER T ELHWESR
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i PA#E F DMAO O P vl ia e b #E 6 % (R_DMAO_Create_Userlnit) FIE LA, Sk B 914G
A AL B BRI BTN I 5 1
(1) K CA7T8KOR JiftA5 r_cg_dmac_user.c H[) “R_DMAO_Create_Userlnit” & il %] CC-RL JF {1
r_cg_dmac_user.c 1.

CA78KORHIr_cg_dmac_user.c

0s /%+ENQ-USET *CO0E. - U0 =NOT -&dl| T+ Comment - generated-nere -/

53 tinclude:"r_cg userdefine.h”

b4

RR B L T
56 ¥-Funct ion-Name: -R_DMACO Create Userlnit

b *<Description:: <This-funct ion-adds-user-code-after-initial iz ing-OMAD.

h3 ¥-Arguments -2 - none

59 *+Returmn-¥alue- : -none

B0 PEETIEEELLLIPEELLL IS LLLEEIISLEEIIIPELEOLEPIISEELLI SIS ELLEIISE LIS S B TS Ss s T Ol
g% { 4-F_DMACO Create Uzerlnitivoid)

B3 —/*%-Start-user-code. ‘Do-rot -edit -comment -zenerated-here-*/

B4 —[EN)——==-1l); —m ————————/%.FErahle-DMAD - cperat i one %/

65 —[0RA0 ——=- (uint16_t ) &e_AdResult; —/%-Set - dest inat ion-RiM- address - %/

BG ——DBCO ——=- ADC_USED_CH_MUM- % -ADC_EXEC_TIMES;

67 — RN —= 0 —m——————Dizable-DMAD soperat ion- %/

£8 }—>/*-End-user -.code. -Do-not -edit - comment - generated -here -%/

B4

70 B o O 8 o 0 0 0 L 0 50 5 8 8 E S S 8 83 S S e S e e e
T End-of «funct ion-R_DMAC)_Create Userlnit

72 koo bbbkl ioconooonolonk
73

LA “R_DMACO_Create_Userlnit” .

CC-RLAJr_cg_dmac_user.c ‘\\\\\\‘:TEE§;£::§\
66 /*-Start-user-code-for-adding. -Do-not-edit-comment-generated-here-*/

67 SEESE g ¥ } g
68 | *-Function-Name:-R_DMACO_Create_UserInit
69 | *-Description- :-This-function-adds-user -code-after-initial izing-DMAO.
70 | *- Arguments- : - none
T | *-Return-Value- : -none
72 [ oot : ; ; ; : : : : fokok [
13 10id-R,DMACO,Create,UserInit(void)
?5 . ....DENO....: 1U ....................... /*.Enable.DMA0.0peration.*/
76 | ++--DRAO- -+ -=- (uint16_t) &g_AdResult;- -- - /*-Set-destination-RAM-address-*/
74} | ==+ -DBCO- - - -=- ADC_USED_CH_NUM- *-ADC_ EXEC TIMES;
78 ....DENO....:.OU, ....................... /* Dlsable DMAO Operat|0n */
79 L}
80 /
81 End of functlon R_ DMACO Create Userlnlt 5
I I e o e e e 0 0 e i s e T 5 5
83 ~/x+End-user -code. - Do-not-edit- comment - generated-here-*/
84
85
& 2.6 FP#IEHLALIE R E AR
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(2)  XEHAS I s EE AT 4 )R A .
83 | bkt
84 |
85 = : ook kkokokokkkkkkokk bkl okkokkokokkkokkookokskakokd ook ook okokokok ko o
86 Global - functlons
87 : ok ok dedesdedesesenlndeslesdelesieseslenleslesesesiskesieleslese oAbk Rk o
gg VOIS E gmgg greattz (Vo(ljgi) (2) BERME AP E
void-R_ | Start(voi % RN E
90 void-R_DMACO_Stop (void) ; BAEFORME TS o
91
92 *-Start-user-code-for-function. -Do-mrated-here-*/
93 lvoid-R_DMAGO_Create_Userlnit(void):T
94 /#*-End-user -code. - Do-not-edit-comment-generated-here-*/
95 fendif
96
% 2.7 CC-RL k3 “r_cg_dmac.h” HRYFEERA4
(3) AN A 046 a0 2 bR £ FHE A I E r_main.c SCAEH ) R_LMAIN_Userlnit()s& £+ .
146
147 e 33 s e e e e s 300000338 0000003 390030389 300048959030058830099998+350+98030930986+550+808933301
148 ¥-Function-Name: -R_MAIN UserInit
149 ¥-Description--: -This-function-adds-user -code-before- imp lement ing-main-funct ion.
160 %« Arguments--- - -None
151 ¥-Return-VYalue: : -None (3) ¥ERMAIA PG R H
152 e T e e e T P P e PSP S T e PP ST ST PSS TP ZHARIEIR_MAIN_Userlnit() e [k ssssomongy
153 oid-R_MAIN User Init(void)
154 =1
155 veso/%.Start-user-code . -Oo-not -edif-—esmment -zenerated-here-%
156 -« [R_DMACO Create UserInit();-««-r----- /x-Initial ized-destination-address-for-DMA-*/ |
157
158 --EI():
169 .-« -/%.End-user -code. -Do-not -edi t- comment - generated-here-%/
160 }
161
162 /%.Start-user-code-for-adding. -Do-not -edi t -comment - generated-here- %/
163 /R R KRR KRR R KK KRR KK KRR K KKK kR K
2.8 7N CC-RL A P#8A L ACEE iR 2 1Y B FA AL T2
2, F P WA R B I se e
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2.3  BEURMERS
WHRSEARYE S 2 T TR R E AT ROYRARIE AN, RS T T RES IR “Warning” 80 “Error” .
XMIFLT, BFE ERYE CC-RL HIM EHEAT 1B 5.
PL R 5t CA78KOR A1 CC-RL 7E /35 B MM 32 - i 32 B 22 T kAT U B
2.3.1 1ERINRES 1788 (SFR) HYIAIT)
D BB Bk DI B F e (SFR) V5 ] vk

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

CC-RL A3 Fr#pragma sfr, 1G-S ASA R T H B304 i T Ui ) sfr @ Sk S
“iodefine.h” .

RO1AN3100CC0100 Rev.1.00 Page 11 of 23
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2 & Bty 11 25 75 75 B
i Ff CAT8KOR I 25 f7 48 A FR S AN “ A5, i CC-RL B Z A7 # & AK S I N “_bit.no fi5”
CA78KORHAIr_main.c
aa
1 FeiD-conversion-stop-/
2] [ PP R_ADC Stopl);
9
L LR Je-Check-result -of -AD-conversion-data-*/
= R PP if-(result-==-0x00)
£ 1 N I I
2L P !{f-(test'u'ultagelndex-::- Jooof2 D test-all-OK-2/
95
g7
98 i
a1 ok » 00 x Wi aubnt @ LI
100 wi [ it . 6 B o B
1m --------------------f*-DD-HDthing-*f
10 a8, i i i 0
e || iaieetinenis 1
'||:|,.'_1 ............ ElSE--------------------f*-NE}{t-ﬁD-tESt-*f
T R R I
106 sevaens ettt pstiol tageIndex;
o7l || simemsieeE g }
T N ]
108 | eeeeen ?{Ise----s’x-.'lD-test-NG-xf
THT 1 O | R
BTl ||t tneEiy FeLED-blinks-%/
112 | reeerneeans R Main_Blink Led();
U R A
114 —
115 coosfuEnd-user -code.-Do-not -ed it -comment - generated -here-x/
ue| |l
CC-RLAYr_main.c
04 covenen e Seamtethe -check s resul t -of <80 conversion-dat a-%/
8a ceenereenaaarpsylt-=-R_Main Check AD Data(testVoltazeIndex);
ok
87 coeren e e Seileconversion-stope s/
aa ceenaneenas s ADG Btopl);
84
30 seeeeseesse s fxeCheck-result -of -AD-conversion-data-#/
91 coveeeeeeeesjfelresult -==- 0x00U)
g7 T
83 ----------------!{1“-'H'.est'l.-'l:ul’LEILg)E!Irudna}{-::-ELl]'-f*-.i'.[fl-test-EILII-CH-Ma
aF vonsune ss ey sansonns PR EIE D el
97 seisessendosnsmnns s agh) 12 ADUD
99 -----f*DDNDthlng*f
100 0 AL B @ B ]
m 4 v B R
]gg """'""""'E';lSE"'"""""'"""f*'HEKt'gD'tESt'*f
& 2.9 iKmO&HEFEREHR
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23.2

2.3.3

R ThEEFE RIBE R I B L
8 #pragma F5 & i R £

1. di ffE L
#pragmadi > _ DI();
(i A/ 7 r_cg_macrodriver.h,

2. eiMfEN
#pragmaei > _ EI();
(i A/ 7 r_cg_macrodriver.h,

) DIt Ay g D

] ENQ) e a] g D

CPU #ZHllig SHXIEAM B

2 #pragma Fi5 2 ek £

1. halt (1B 6L
#pragma halt > __halt();
(i A/ 7 r_cg_macrodriver.h,

2. stop &M
#pragma stop > __stop();
Cin R A/ 7 r_cg_macrodriver.h,

3. brk E"]'ﬁ%/ﬂ
#pragma brk > __brk();
(I SHAEH 7 r_cg_macrodriver.h,

4. nop MITEN
#pragma nop > __ nop();
CAnJAEH T r_cg_macrodriver.h,

M HALT(O) R IR D

W] STOP()t W] s A

] BRK ()t 7] 1

) NOP() . mT i 1)

RO1AN3100CC0100 Rev.1.00
2016.09.30
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2.3.4 sttt isE ( directmap) BUE#E
CAT8KOR [ “__directmap” fgE4ixiitik, 1 CC-RL{HH] “#pragma address” F& 52 4% Hutik o

fE@ “_ directmap FKAEE TEA = HFiGht” BMCN@ “#pragma address ESH 7 FIE KA
e BEL”

filn .

@ __directmap uint8_t p130_high = {OXFE900};
@ #pragma address p130_high = OxFE900U

(® uint8_t__near p130_high;

CA78KORHAIr_main.c

53 EJ RS 33 e e e P3P e e s PP e et PP r eI et ers st s e ettt st et et stsersstPesstssssisssroserssieeete
b4 Global-variables-and-functions

55 FRRR R R RO R KR O R O R R
b6 *%.0tarf-user-code-for-global Do not eth comment -generated-here- %/

h7 - directmap-uint8 t-p130 h|gh =.{0xFEQ00};

58 01 ~ directmap-uint3 t-p130 low-- =.{0xFEQ0T};

h9 - directmap-uint8_t-adc_snooze- =.{0xFEQ02};

60 - directmap-uintB t-get adcr[MAX BUFFER] =.{0xFEADO};

61

62 uint8 t--buffer count; . .- /%-buffer-counter-%/

63 uint1B t-result buffer[MAX BUFFER] Sk dDeconverter sresult-buffer-%/

64 /* End -USEfr » code Do -not- ed|t conment generated-here-%/

CC-RLHJr_main.c

43 =] Sercosbbbbotberoobcbiisbocpbiooboooribibiiicorcooo
44 Pragma-directive
45 rfcoltetooltooke ook felelkokekiollo ook ook
46 /%-Start-user-code-for-pragma, Do not edit-comment- generated here *f
47 #ipragma-address-p130_high-=-0xFE900U
48 © #pragma-address-p130_low-=-0xFE901U
49 #ipragma-address-adc_snooze-=-0xFE902U
50 Hpragma-address-get adcr-=-0xFEAOQU
51 /*-End-user -code. - Do-not-edit-comment -generated-here-*/
h2
53 el A SO A SRS R RSO OSSR S AOE 1 S S SRR SR BRSO s
54 Global-variables-and-functions
55 rofofor : ook icleliclloioliotcllbrciliolciolor
56 /*:Start-user: code:-for-global. Do not edlt comment generated-here- */
57 uint8_t- near-p130_high;:
58 ® uint8_t- near-p130_low;
59 uint8_t-_ near-adc_snooze;
60 uint16_t- near-get adcr[MAX BUFFERT;
61
62 uint8_t--buffer_count;-«-«vvvvevenniaiia. /*-buffer- counter-*/
63 uint16_t-result _buffer [MAX_BUFFER];:--:------ /%+AD-converter -result-buffer -/
64 /*-End-user -code. - Do-not- edit- comment -generated-here-*/
2.10 _ directmap BYFEERH
R0O1AN3100CC0100 Rev.1.00 Page 14 of 23
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RL78 RL78 X 1T #5455 M CA78KOR 4 % CC-RL (CS+)

2.35 & saddr XIHECE (sreg,  sreg) HIE#R
CAT78KOR f#i [ “sreg (¢_ sreg) ” FCE 4w saddr X1, 1 CC-RL{EH “_ saddr” it & 45 &)
saddr [X 5.
O “sreg RMIRE LTRSS (B#F__sreg KB E TEL” BUNQ “__saddr KA E L&

il :
@ sreg uint32_t g_PulseWidth[8];
@ __saddr uinit32_t g_pulse_width[8];

CA78KORHAYJr_main.c

52 S R R R R R R R R R R R R R R R R R R R R R R R R R R R
53 Exported.zlobal -variables-and-funct ions - (to-he-accessed -hy-other-fi les)

54 F ok R R R R R R R R R R R
85 ©) Isreg-uintSE_t-g_PuIse'.'.'idth[B] ;I—»—»,-’x-Stnre-puIse-width-x;’

] vinto_t-g_[imes; Je-Weasurement -t imes-counter-%/

ar J4-End-user-code.-Do-not -edit -conment -generat ed -here-=/

53

59 S R R R R R R R R R R R R R R R R R R R R R R R R

CC-RLAJr_main.c

A5 S R R R R R R R R R R R B R R B R R R R R R R
47 Global -wvarisbhles-and-functions

48 B g T R g g R e g R ey e I T
45 . . . . . n-not -edit-comment - generated-here. &/

B0 @ | saddr-uint32_t-g pulse_width[8]3-------- Je-Btore-pulse-width-%/

a1 UIRLD L2 TIMES e s rrmmmmn s e anans Je-Meazurement - 1imes counter %/

52 Je-End-user-code.-Do-not-edit -conment -generat ed -here- 7

53 waid:-R_M&IN UserInit (void);

54

55 R R R R R R R R R R R R R R R R R R R R R RN R R R

2.11 sreg FERRRYSE L1
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2.3.6 near/far B4

KT G, CATBKOR SZEf/N. Ay KA, 1M CC-RLANSZFR/IMEE A FIH AR

WSAE CAT8KOR A T /MEE AR AR, HS A TR AR H A& X P AP A5 1) CC-RL o AH B Hiu A F /NS
A

WSAE CAT8KOR L 7 K#E, HB4 CC-RL MME . M H, AK¥EE near XK far X Ik
PRBOR AR T 2T B 3 near X3rh, e & B far X 75 B4 far BUBHST .

R S R X 64KB IEACHED (filtn: M8 CRC iz 8 45 SRR RAChS) |, 5 BRI 38ET
%N far J@ ik .

i«

(1) # “uint16_t *oc_calc_hs_crc;” oty “_ faruintl6_t *oc_calc_hs crc;”
(2) #8 “oc_calc_hs_crc = (uint16_t *)HIGHSPEED CALC_ADDR; ” BN
“oc_calc_hs_crc = (__far uintl6_t *)HIGHSPEED _CALC_ADDR; ” .

CA78KORHAYIr_main.c

[T [T Y [P ] A LI et L Ny PN Cyerey ey

?5 @—I; Ht b t——%ocC l::aII: hs crc,—*f* F'l:ulnter of - Q- result ngh npeed 5

a0 ——UTNLIE L ——count ;

g1

a2 —/%- High-sr:leed CRC-+/

83 — /.Gt . -out put . %/

a4 oc_calc hs _Ccroc-= Iiumt]E tx]lHIGI-ISPEED C&.LG .i'.[iIDF!,

85

15 —result_hs_cro-=-B_Hi cghSpeedCRCProc () ;—/ % -Process-of -high-speed - CRC. %/
a7

et —/%.The-results-are-compared -and - i t -output s- it -to-LED. - %/

29 —v!{f-(result_hs_n:rn::-::-xnc_calc_hs_crc)—*f*-High—speed-CHC.-*f
a0 —

91 —s—PR.2.z 0 — —_ Je0E. = LED-Light ing.-%/
Qi —s}

CC-RLAYJr_main.c

B0 e uintlf t--------result ep cre-=-0U;-/+-Prozram-result.(General-Purposel -/
81 se-@--| far-uintlb t--koc calc hs crcy----/%-Pointer-of -0C-result . (High-Speed ) - ¥
B2 | seesaaas UiRtTE _teeeeeeegount =007
a3
B4 | eeeeeeen Fe H|gh speed CF!G x,f
]
]
a7
i
i TR Je-The-results-are-compared -and - it -outputs- it -to-LED. -%/
2] 1 PP i{f -iresult_hs_cro-==-%oc_calc_hs_cre) - - - /% -Hi gh-speed - CRC. - %/
VN ]
g || S PR R rn Tl e S s i F%-0K-=-LED-Light ing. -%/
k1 | ]
2.12 EEEMTES
RO1AN3100CC0100 Rev.1.00 Page 16 of 23
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RL78 RL78 X 1T #5455 M CA78KOR 4 % CC-RL (CS+)

3. BEUEXENEHITIEBNEE

AEENBHUNFHE C 4% 25 CAT8KOR B T-LR & TT A8 CS+NBUA TR & #ONIE ] 145

G R CS+ C gmkds CC-RL AR 1 77v2
3.1 BRUBIRECIEI:E
AT E TR “Start” 341K BRI G SE .

TEFFUEE ) “Create New Project” Tt “GO” %4l

A “Kind of project” Tiii%&# “Application (CC-RL)” .

@©
®)
® EFEEHEIM MCU.
@
®

% “Pass the file composition of an existing project to the new project”

2

SRIGHE “Project to be

passed:” H N B ) TRESCIE 4 . BeJR ik “Copy composition files in the diverted project

folder to a new project folder” .
il “Create” %4161 L%,

©)

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

| 1.test

Open Existing e? studio/CubeSuite/High-performance Embedded Workshog
The project created with ¥ studio and the old IDE can be converted to the CS+ project
Support version
&*studio
The rcpe file output by e2studio can be read.
{1} Build options also can be converted between the projects with the same compiler {Only CC-R4
{!) Only include path and macro options can be converted between the projects with the differert|

Open Sample Project
Mzny sample projects that can be built immediately are provided. After selecting the desired

RHB50 | RL78 | RX

RH250_F1L_Tuterial_Analysis

GO RHE50_F1L_Tutorial_Basic_Cperation
RH250_MuliCore_CTH_Tuforial_Basic_Operation

RH850_MuttiCore_ETx_Tutorial_Basic_Operation

ew ijm Build DEbug T i HEIp
@Start_& ¥ 5 @0 ol 5% S & =T & & A @ 60" @ 5=
B 2o
&, Stert
Learn About CS+
‘we recommend reading the tuterizl to find out what can be done in C5+.
The tutorizl contzins the information on how to effectively use CS+.
Create New Project
A new project can be created.
@ l:l A new project can also be created by reusing the file configuration registered to an existing project.

Create Project

Microcontroller:

PN L Py

Using microcontroller: g;g

e RLTE/G13 (ROM:384KE)
[ % RL78/G13 (ROM:512KE)

RL78

.

Product Mame:R5F100LE
Intemal ROM size[KBytes]:64
. Irtemal RAM size[Bytes] 4096

PR,

G/ - -

[#] Make the project folder

- S - ;s

| Kind of project Application[CC-RL) ||
Project name cmv_prj
Place

Project to be passed

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

C . | - |

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

© ) W

Help

)

[ 3.1 CS+HIFFRSEE T

RO1AN3100CC0100 Rev.1.00
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RL78 RL78 X 1T #5455 M CA78KOR 4 % CC-RL (CS+)

32 AmesxH

R “Project Tree” FHJ “CC-RL (Build Tool) 7, F:4TJ “Compile Options ” ##%5 R “Include
files at head of compiling units” , #RJ5¥s 0 “iodefine.h” .

File Edit View Project Build Debug Tool Window Help
& st | [ Bl @ X Bn 50 O 4B B x| 100 + : & & Defauttbuils sl Dy @ ® O @ 5= =%
oP3 RS
Project Tree 2% m
& ) A
'S ? e 4, CCARL Property
£-L 75 env prj (Project)” 4 Debug Information
. 3% RSF100LE (Microcontroller) Add debug information Yes(g)
| Cade Generator (Design Tool) 4 Optimization
A Level of optimization Default Optimization{None)
! RL78 Simulator (Debug Tool) 4 Optimization(Details)
& [P rie Maximum number of loop expansicns
] Build tool e Remave unused static functions Yes(To adjust the level of optimization){Nonc)
gencrated files
- Perform inline expansion Yes(To adjust the leve! of optimization){None)
B clart=m Use br instrustion to call a function at the end of the funclion Yes(To adjust the level of optimization){None)
= hdwinit.asm Perform inter-module optimization Mo
o sthinit.asm Perform cptimization consicering type of dats indicated by pointer Ne
& main.c Outputs additional information for inter-module cptimization Yes{-goptimize)
B iodefine.h 4 Preprocess
0 ze-r7v b Additional include paths Additional include paths[1]
SecFile b System include paths System include paths](]
o 4 [incTud=Tiles = he=d of compiing units Include files at head of compiling unitsL1]
i R 0] iodefine h
L Je T P b lacro ininon lacro inition|
S Macro undefinition Macro undefiniion[0]
> Memory Model
> CLanguage
> Character Encoding
> Output Code
> OutputFile
> Assemble List
> MISRA-C:2004 Rulc Check
I Others
Macro undefiition
Specifies the macro names to be undefined in the “(macro name)” format, one per line.
This option carrespands to the - aption of the cerl command
Common Options , Compile Options / AssembleOptions | Link Options Hex Output Options T/0 Header File Generation Options.

3.2 HwIFEIR

RO1AN3100CC0100 Rev.1.00 Page 18 of 23
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RL78 &{4iT #5457 M CA78KOR 3 ZE CC-RL (CS+)

3.3

B AR

RS B AR SRS main BRECRT hdwinit BR%, @S DR D R RE A 2 B sh AR ) S
(main.c. hdwinit.asm) HEFRLEGR IS R 22 4b,

@© Al “Project tree” (1) main.c T T 32 HL,

@ MR

“Property”

® @it “Setas build-target” —if “Yes” B “No” .

Chdwinit.asm ] 3@ o FIFRE DRI T AT, D

File Edit View Project Build Debug Tool Window Help

& st (3 @ X

B0 o 508 &

OFEa38 o

Project Tree o x|

2 © 2 &

aq_ﬁ test (Project)”
.. 3% RSFL00LE (Microcor
;J Code Generator (De
.. A, CC-RL (Build Tool)
.25 RL78 Simulator (Dek

-1 File
ﬂ Build tool gener

Bam cstart.asm

E=7 Property |33 Code Generator

c_] main.c Property
4 Build

@Ml S<t as build-target Ne |

File type

':’L"" hdwinit.asm

stkinit.asm
[

H C
Lo fodefine.h

[ &8 G 5 L)

2

Cpen

Cpen with Internal Editor...

Cpen with Selected Application...
Open Folder with Explorer
Windows Explorer Menu
Add

Remove from Project
Copy

Paste

Rename

Change Extensicn...

Shift+Del

Ctrl+C

Cerl+V

F2

] BN N

S)

Property

C source file

33 XHBEMHMEE

RO1AN3100CC0100 Rev.1.00
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RL78 RL78 X 1T #5455 M CA78KOR 4 % CC-RL (CS+)

34  MIREFHRINEEFFS (SFR) Mok
HIBE “r_cg_macrodriver.h 7 #13&F “#pragma sfr” [k

36 21/ KRR SR SR KK K KK S K KKK KK SO KK K KK S K R SRR KKK KKK KK
37 Includes

38 PSP e PO S PP TP PSP T TSP ETE TSI P E LS P E PO TSP S PO EP T TSP E TS TSI P T LEPEPIT S PO EEPLE DT T
39

40 foragma -U

4] foragma-El

42 ¥oragma -NOP

43 fpragma-HALT

44 fpragma-STOP

45

46 =],/ KRR KSR CK KK KR K SRR K KK K R KK KK KKK SR KK KKK MO KKKEKK

[#] 3.4 r_cg_macrodriver.h

TS ER D REAS SCREAa R b 8 (__directmap) B, 55% 2.3.4 AR IHT Fo) & .
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4. ROMHKIBLEGE

i CA78KOR #EATBXAC BN, 7 (f F iR & 30 . Milid CC-RL MEATEXICEIN, I 75 1 Fl e ik
T B BRI, 34k, B E T fE-start E T gEAT B .

i “Project tree” [ “CC-RL (Build Tool) ” .

i |
File Edit View Project Build Debug Tool Window Help

* AN N K AT N »| 100% ~: G G Defaultbuild b

&-L] SreFile

@]} IncFile
..... @ ProjectDivertinformation. bt

[# 4.1 CC-RL (CS+) $#&3EEIRigEM (1)
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mii “Link Option”

FTFF “Section” T,

¥ “Layout sections automatically” I H ] “Yes” B “No” .
M “Section start address ” TH )« 424

FEH I B B O T B B .

Ml “OK” FERBE .

@O®OEO

I
o RAHEKELBF ROM X1 / RAM X3k [ & .
«  SFR Xi#. thibrmE X (B vect) DK CALLT ¥R XI (B.calltd) AficE 78 & CEN,
ANHHESE o
«  saddr [XIEHCE (B (Bt.sdataR 1 .sbss) Mt B 7E.saddr [X 3536 2 4 »

I Froperty Ié’ r_main.asm ﬁr_init.asm j’ opt.asm ’zl@
o ————————————————— I —
A, CCRL Prpety @) [ B
[+ Symbeol definition Symbol definition[0] -

4 Dutput File
Qutput folder %BuildModeName*,
Output file name “ProjectMName.abs
4 Library
1> Using libraries Using libraries[0]
[» System libraries System libraries[0]
Use standard/mathematical libraries Yes ¥
Use runtime: libraries Yes
> Device
4 Output Code
Specify execution start address No
Fill with padding data at the end of a section No
[» Address setting for specified area of vector table Address setting for specified area of vector table[0]
Address setting for unused vector area
I List =
1> Variables/functions information
4 Section @
Layout sections automatically _ No @
const_text. RLIB. SLIB. texif._consif. data. sdata/03000. dataR, bss/FDF00. sdataR. sbss
[> Section that outputs external defined symbols to the file Section that outputs extemal defined symbaols to the file[0]
> ROM to RAM mapped section ROMto RAM mapped section[0]
I+ Verly
> Message
I» QOthers -
Sectionstart address i . K
Specify the section start address. Section Settings g
This cption corresponds to the -STARt option of the rlink command.
® e -
Common Options ({ Compile Options K AssembleOptions /\. Link Options '.< Hex Output Options 03000 const @ —
__n
Output text
RLIE New Oveday...
TR P
texdf E —
constf -
data
sdata
orts b -
bss
OeFFE2D sdataRt = Expott
® [ o |[ canedl ][ e |
\ A

[E 4.2 CC-RL (CS+) $EHIATHGER (2)

RO1AN3100CC0100 Rev.1.00 Page 22 of 23
2016.09.30 RENESAS



RL78

RL78 &{4iT #5457 M CA78KOR 3 ZE CC-RL (CS+)

5. BE432

S BIRET IR BE LT R

6. BEEK

RL78 Family User’s Manul: Software (RO1US0015E)

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

RL78 % ST K355 M CAT8KOR #% % CCRL (Ml e/ (LAE#EERS) (R20UT3415C)

RL78 % S KA 5E I CAT8KOR # % CCRL Ml FH#ER (4mfiZk) (R20UT3416C)

RL78 % ST K #1535 M CAT8KOR # % CCRL [l fE /e (BERELTIRS) (R20UT3417C)

RL78 J& 4RI K385 I CAT8KOR %4 % CCRL I M (JmiFasikai., VL gnasik e
(R20UT3418C)

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

(R20UT3102E)

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

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

CHRGFT AR AR AR B L7 X 0T IS

NEIFTRMEEE O
it HL - L
e  http://www.renesas.com/zh-cn/

i)

e  https://www.renesas.com/zh-cn/support/contact.html
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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
FIRE, AU P90 E S A T e 7= S HEAT SAEINE,  MOE R BIA B A AR I e U TR, AR
ARG IR o

3. AMbAFEUORBEMhE  (DREFDXO
R ZEAr Rl CERBH DO
FEHLHE DI, AR BOR R R DI REd RERO PR Bl CORBE XD o DR OV RAIE A7 BIOX L8t bk Iy
34T, PrUAAREX R CORET XD FEATAEHL

4. KT
[ ) A, e Bh RS o R S A
TERRFISAT TR O By, T 7E SE D)3 R I Bl RS 2 Ja EAT o SAEI, 730 Ik 456 FH A4 % 2
(EEAMRYR G B MBI HEIT I RS, DAENB R R G RN b, HREF
BT, VI A AN IR A (B AN IR FH ) I RRET,  7E B ) I o R S
TR U4

5. KT A2 5
(Y A A RS 1™ fh N, G0 AN RS AT R G vP o it
B [ SRR R Bl W Ry i S AN, T B ROM . AR SEAN ], AR RS v
WA IRFPE(E . SOPEZR PR MR A i, e PR RN R A AN o BRI, AEAR AN A Y 5 17 b I
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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 difficult,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

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

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

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

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