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b] r_cg_cgeh
h=] r_cg_icuh
b= r_cg_porth
uJ r_cg_cmt.h
N r_cg_sci.h
'J r_cg_s12ad.h

B 4-20: 7R Y b - V) —hDO—

FERIT7AIL
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e EINKAZA—HIBEILK-E—FDE EILE - E—REE ==
FAEBIRLTLEEL, <EH>KRE V% EEAEOLIE- (B
BEIRL T, ANT7+—LITDebugE A A
L T<OK>HRA U EBRL TS, ErFE-FO-RL

R N . L DefaultBuild __;g;g(w___
e ELF-E—FD—EICHEEL -'Debug’

EILF--E—FMNEMNESh=5, <EAL

B>EBRLTLLIEED,
[(Fze | [~ |
e ELRTORTAEEICEYBEETFO #| S5m0 @/ & &

4 ELE-E-F
BATLav8TEI Yy LTCES| B 2eme =

Default Build
IS : : P i ——
Wo '"EILE - E=FDTLTIUNLE| Foincsmrarmes

e
PN R N T =RMT 7T | ittleendianT —A{-andian=litt ) ‘_
ZEEML = Debug #:ER L TL &
Ly,
= S . =K 1! 4, O0-RX OF7OMT1 [a] [2] [=]+]
« BLESHATVavom@ftLAILDT TRV EA SRS A - LI A DLUAR &L 2
o ~ T . CPUS TR RORREAE TS .
ILE 9 2 hvi5’0(-optimize=0)' & 3ER L T 1AM BB TACG &3R8 HiN9E vl
> —_— —_ - > PIG/PID
WS, CHnlzkY., 'Debug'EIL 4 NI OB
o N o N .~ — H 771 L DIEEE Esiptizata it o ik B[ S D]
N — KFKTClZa—FKDO& ¥ CpRR 74 LN T L ¥EuildModeNames
fl‘ e = N F;C(Li FosE{EATHON | ‘{QF%?E“F’{W” ,E:,I, :eaameb -
: -5 > BB EMDA 9 F- KA
WK SITHEY FT, ALt Barhe Dl Al
> ThOEE 07
IR 75 41 -clbug)
) WAl 0{-optimize=0;
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Bk =
YA YR T L EITED
4 K I3 AP Max{-optimize=ma:
b B AL R TENIA FHr=T T
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FE3DDEIL K- E—F i o onomes T
. . o KIDATYATA
(DefaultBuild, Debug. Release)?a_'—ﬁ#R B SEMOA A F- AL
22 kS5(cHhoTNEST » YAT LA F R SATL LN A
3 > ThosE THOGE:
T Q1= 2 ° 5 HEHN T (0OE Cnodeliug) =
. . .- . = Btk L
e« EJIF:-E—FICDebugZEBMLI=&LS £ L RRR AT 75
. — N BB{LHIE p——
[Z. 'DefaultBuild’## 5 L T'Release’ tE YAV RS LA nalistiie) 1

4 KEFIVAPEIN

IEF-FE—FZEMLTLES

LY, 'Release’D&#@1E L N)JUIZFNHARE
DLAR)L2[ZLTLEEL, RIZ, 'TN
YIEREHANTEIDTILEI NS Y
LV Z (-nodebug) ZFBIR L TL 2 &L,

o ‘Release’EJL K - E— FMEM, JZEMN
SETLIE=HEI K - E— K%'Debug |3
RLELTLEEELY,

« AZA—NR—DTFAILFEDDTRT
FREL)EERLT, ooz +ER

FLTLESE,
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5.2 24 ILFDEM

e HLWY—RIT7ALETOSY M|
BMYAREIS, TAD Y b -V —Ic| shmmmEe
hT 3 J 7]')[/@% 2 ’Dﬂzﬂz L 35’;‘0 55 o ek | Co_Tutorial 7 U EILK(E)
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j I:I y T 7 |~ EE? U “J 7 l/ _C N ,JEHD,' B windowsTHXTO—S DA =1—(W)
>'¥ﬁ- L L‘jJ ¥ = IJ &ﬁﬂﬂ'&ﬁ#ﬂ LT < 7‘-: (D) | @ mRovITOSToEEM(S)..
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& EEOEE(N) F2 | SLnDT Y EEN(C) |
Z0JtF1(P)
o« FLEBMLEZAILEE%E, 'C Source =/ C6_Tutorial (FOST 4 1)*
FilesIZZEBE L TL &L, 9 RSF524TARXFP (Y400 O3
. ABOFETHTIY I LA EERL w-"H - R (Bt —L)
T. 7 # L5 % % Dependencies’ £ HE A CORX (UL - Y=L
L.c < 7(.:- é L\o ----- T.'é;\ RX ZZa1l—#F (3.',-' T AT - ".\-"'_Jll:l
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5.3 LCD /AR J)La— FOHSE

Pmod LCD @ API #8EIF. RSK & & HITRMENFES, VM1 vV RE—bAA FOFIRICH > THER LT
Tutorial 7O Y D TAILFESELTLEZE,

7 4+ LA A ascii.h’, 'r_okaya_lcd.h’, ‘iodefine.h’, 'ascii.c’. 'r_okaya_lcd.c'% C:¥Workspace¥CG_Tutorial
[ICaE—LTLEESEL,

RIZ, LTOFIEIZHE > T CS+T'C Source Files' 7 # )L [Z'ascii.c’. 'r_okaya_lcd.c’Z &0,
'Dependencies’ 7 # JL & [Z’ascii.h’. 'r_okaya_lcd.h’Z3EM. "7 7 4 L' T 4L F [Ziodefine.h ZEBML TL 12
Y,

« ‘CSourceFiles’ 7+ ILEEHY Yy | =Dz

EDRILR - Y LER T 7 AL

LT, &m->BFEDI774ILEEN &0 3 fem
FEIRLTLIEEL, B C Source Fils

Pl DEPEHEIEI‘IEiE” Em(D) D‘ 1 BEFO77-ILEEM(F)...
« EBMTBT74IL (asciic. 8| ToxIO-STIALSEBL(F) 1 FLW D7 AL EEIN)...
r_okaya_'cd_c) % . Bl WindowsT4ZATO—SMAT1—(W) i3l FwLLHTTU ZEM(C)
& FOTz&hh'a4T(R)  Shift+Delete

C:¥Workspace¥CG_Tutorial / 5 3#1R L

.S By JkE—(C) Ctrl+C
Tz, . B B0 P Ctri+V
« [E#RIZ. 'Dependencies’ 7 # LA (C & EmozEN) F2
ascii.h, r_okaya_lcd.h &L TL
AN

o [EHRIZ. "T7AITHILAIC
iodefine.h ZBML TL &L,

AREZLI—FZMASBE. UTISRTIA D FXOBICHRZLI—FZEMATLSEZEY,

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

CxxIIBEEDTIY T TEBYET, REAZFE AVIOIL—FIF7AILEEET HER T include’, 11—
Ha— REHBERTE function’. F O—/NILERZERT SEF T global LRBBENTVET,

AV MXDOBIZARRALI—FZEMADZEICEY, O—FERBICKDLEEENCRETHIENTEFE
ElR
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cs+7avzo bnTOPzHO bV —D'a—FER TAHILEFZEREBEL T, 'r_cg_userdefine.n &4 JJL
2092 LTHRWTK SN, RIZ, #define 23 A2 FXOBICTUTOLSITEML TSI,

/* Start user code for function. Do not edit comment generated here */
#define TRUE (¢D)

#define FALSE )

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

cs+7mzoy bR TOC I V) —Dr cgmancEEITILY Yy LTHRHWNTLESL, XRIZ,
#include “r_okaya_lcd.h” Z3 A > FXORMICUTO LS ITEBMLTL EZELY,
/* Start user code for include. Do not edit comment generated here */

#include "r_okaya_lcd.h"
/* End user code. Do not edit comment generated here */

main B FETR I O—ILLTLEE W, N154 FTHRLE=E/M%Z man O —Ya—FT)7aAt
U RXOBIZULTOESIZa—FEEBMLTLEE,

void main(void)

{
R_MAIN_UserlInit(Q);
/* Start user code. Do not edit comment generated here */
/* Initialize the debug LCD */
R_LCD_InitQ);
/* Displays the application name on the debug LCD */
R_LCD_Display(0, (uint8_t *)' RSKRX24T ');
R_LCD_Display(1l, (uint8_t *)" Tutorial ");
R_LCD_Display(2, (uint8_t *)" Press Any Switch ");
while (1U)
/* End user code. Do not edit comment generated here */
¥
R20UT3439JG0100 Rev. 1.00 REN ESNS Page 27 of 50

2015.12.29



RSKRX24T 5. Tutorial 7B x4 FD5ER

531 SPla—F

Pmod LCD [t 23> 445 THRELT: SPI YRAEEICL>THIEEhFT, CS+Tnozy bOTH
DO b YY) —=Dr cg scihEFA TNy LTHWTLESWL, RIZ, 774 IIL&xERE® function’
—HO—FIU73AFXOBIZUTO&SITEMLTLEZEIL,

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

MD_STATUS R_SCI5_SPIMasterTransmit(uint8_t * const tx_buf, const uintl6_t tx_num);
/* End user code. Do not edit comment generated here */

RIZ. r_cg_sci_usercFHL Tglobal 21— a—FI Y7342 FXOMICUTOLSITEMLTLEZELY,

/* Start user code for global. Do not edit comment generated here */
/* Flag used locally to detect transmission complete */

static volatile uint8_t sci5_txdone;

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

SCI5DZEEI—INYIBEHOLI—FITYF7IAL FXOBIZTULTOLSIZEMLTLESLY,

void r_sci5_callback_transmitend(void)

/* Start user code. Do not edit comment generated here */
sci5_txdone = TRUE;
/* End user code. Do not edit comment generated here */

}

T7AINLNBREBROI—FI—FIYTF7a,Y FXOBICUTOLSICEMLTLESL,

buffer size
Return Value : status -
MD_OK or MD_ARGERROR

/

* Function Name: R_SCI5_SPIMasterTransmit

* Description : This function sends SPI5 data to slave device.
* Arguments - tx_buf -

* transfer buffer pointer

* t>x_num -

*

*

*

/
MD_STATUS R_SCI5_SPIMasterTransmit (uint8_t * const tx_buf, const uintl6_t tx_num)

MD_STATUS status = MD_OK;

/* clear the flag before initiating a new transmission */
sci5_txdone = FALSE;

/* Send the data using the APlI */
status = R_SCI5_SPI1_Master_Send(tx_buf, tx_num);

/* Wait for the transmit end flag */
while (FALSE == sci5_txdone)

/* Wait */
}

return (status);

N

End of function R_SCI5 SPIMasterTransmit

ZDRE#IX LCD ~D SPI EFET7O0—HIHEERTT A-OIREERTI—IIL/N\y I BEEEMEL, LCD /3%
JLaO—KhTAPIELTHERLET,
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532 CMTa—F

4532 443 THELE CMT (X LCD §IfICBWLNTAR A S U268 EEZ-ODTALA424<TELT
FRHINET, rcgemth 774 IILERWNT, A—HITUT7I2AY FXORBICUTOLSITEMLTLES
LYo

/* Start user code for function. Do not edit comment generated here */
void R_CMT_MsDelay(const uintl6_t millisec);
/* End user code. Do not edit comment generated here */

‘r_cg_cmt_user.c 7 7 A ILERHWNT I 7 A4 ILEBEFMED globall I—Ha3— KT Y 7342 FXOMIZLLT®
KOITEMLTLEELY,
/* Start user code for global. Do not edit comment generated here */

static volatile uint8_t one_ms_delay complete = FALSE;
/* End user code. Do not edit comment generated here */

BEfE%AXY B—)L LT r_cmt_cmiO_interrupt BN I—HFa—FT )73 A2 FXORBICUTO K S IZ:EH0
LTS,

static void r_cmt_cmiO_interrupt(void)
/* Start user code. Do not edit comment generated here */

one_ms_delay complete = TRUE;
/* End user code. Do not edit comment generated here */

}

RIZ, F7A4ILDREBRDI—HFI—FIYT7IAY FXOBIZUTOLSIZEMLTLESLY,

Function Name: R_CMT_MsDelay

Description : Uses CMTO to wait for a specified number of milliseconds
Arguments : uintl6_t millisecs, number of milliseconds to wait
Return Value : None

* ok % ok T~

void R_CMT_MsDelay (const uintl6_t millisec)
uintl6é_t ms_count = O;

do

{
R_CMTO_Start();
while (FALSE == one_ms_delay_complete)

/* Wait */

¥
R_CMTO_Stop();
one_ms_delay complete = FALSE;
ms_count++;
3} while (ms_count < millisec);

}

/
End of function R_CMT_MsDelay

/

AZA—N—DEILRFIOSELR- TSz MERXFIPF—Z2LTIS -GN EZMRELTL
=LY,

6 EDTNYAREETOTVWVAEROBEZERBTESELSICHYET, Pmod LCD D 1 1T
IZ’RSKRX24T’, 2 {TBIZ Tutorial'. 3 {THIZ'Press Any Switth A&RRENFET,
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54 RXRAwFa— FOHKE

A4 YFDAPIHEEE, RSK EEBICIREEINET, VM4 VI RI—bHA FOFIBIZH > TER L=
Tutorial 7AS I FDITHIWFESBLTLEEL, TAHILEFRAD rskrx24tdef.h’, ’r_rsk_switch.h’,
r_rsk_switch.c'% C:¥Workspace¥CG_Tutorial IZTa E—L T &Ly,

RIZ, AE—=LFE=7740LE LY 32 53D&S5(ZC Source Files’Z # JLA(Z'r_rsk_switch.c'Z B0,
'Dependencies’ 7 # JL A [Z'rskrx24tdef.h’ &'r_rsk_switch.nZBMM L T 2 &Ly,

AAYFIA—KTIE. R4 YFD ON/OFF #HHMT BBV AABEELE TNV RAADZ A IHEEZFERALE
T, TDOFRH., £ 32 442 B LUV £V P32 443 TEE SN T 7 4
JL’r_cg_icu.h’, 'r_cg_icu.c’. 'r_cg_icu_user.c’. 'r_cg_cmth’, 'r_cg_cmt.c'. 'T_cg_cmt user.cHhHEL LY

-i—a—o

541 ElYAHa—F

cs+7maPzo bDTADIY -V —DO—FERTAILEFEZERALT, rcg icuhZFTILI Yy
LTRHWTKEEWL, RIZ, 727MILREEDI—HFa—FIZTY7a2A2 FXORBIZUTOLSICEMLT
&L,

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

/* Function prototypes for detecting and setting the edge trigger of ICU_IRQ */
uint8_t R_ICU_IRQIsFallingEdge(const uint8_t irg_no);

void R_ICU_IRQSetFallingEdge(const uint8_t irg_no, const uint8_t set_f_edge);
void R_ICU_IRQSetRisingEdge(const uint8_t irg_no, const uint8_t set_r_edge);

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

RIZ, r cg icuCZRAWVWT I 7AMIILRERDIA—HFaAA LV FIYT7aAY FXOBICUTOLSICEMLT
Kf2&ELy,

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

/
* Function Name: R_ICU_IRQIsFallingEdge
* Description : This function returns 1 if the specified ICU_IRQ is set to
* falling edge triggered, otherwise O.
* Arguments : uint8_t irg_no
* Return Value : 1 if falling edge triggered, O if not
/
uint8_t R_ICU_IRQIsFallingEdge (const uint8_t irqg_no)
{
uint8_t falling_edge trig = 0x0;
if (ICU.IRQCRLirg_no]-BYTE & _04 ICU_IRQ_EDGE_FALLING)
falling_edge_trig = 1;
3
return (falling_edge_trig);
ks
/
* End of function R_ICU_IRQIsFallingEdge
/
/
* Function Name: R_ICU_IRQSetFallingEdge
* Description : This function sets/clears the falling edge trigger for the
* specified ICU_IRQ.
* Arguments T uint8_t irg_no
* uint8_t set_f edge, 1 if setting falling edge triggered, O if
* clearing
* Return Value : None
/
void R_ICU_IRQSetFallingEdge (const uint8_t irg_no, const uint8_t set_f_edge)
R20UT3439JG0100 Rev. 1.00 REN ESNS Page 30 of 50
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1Y FDOERK

1T (1 == set_fT _edge)
{

ICU. IRQCR[irg_no].BYTE |= _04_ICU_IRQ EDGE_FALLING;
}

else

ICU. IRQCR[irg_no].BYTE &= (uint8_t) ~ 04 ICU_IRQ EDGE_FALLING;

N -

*

End of function R_ICU_IRQSetFallingEdge

/

* Function Name: R_ICU_IRQSetRisingEdge

* Description : This function sets/clear the rising edge trigger for the

* specified ICU_IRQ.

* Arguments T uint8_t irg_no

* uint8_t set_r_edge, 1 if setting rising edge triggered, O if
* clearing

*

Return Value : None

void R_ICU_IRQSetRisingEdge (const uint8_t irg_no, const uint8_t set_r_edge)

{
if (1 == set_r_edge)

ICU. IRQCR[irg_no].BYTE |= _08_ICU_IRQ _EDGE_RISING;
3

else

ICU. IRQCR[irg_no].BYTE &= (uint8_t) ~ 08 ICU_IRQ_EDGE_RISING;

* N

End of function R_ICU_IRQSetRisingEdge

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

RIZ. 'r_cg_icu_usercFRLTinclude 2 —Ha—FI U 7aAY FXOBICUTOLSIZEMLTLES

LY,
/* Start user code for include. Do not edit comment generated here */

/* Defines switch callback functions required by interrupt handlers */
#include "r_rsk_switch.h"

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

B2 74 )LD r_icu_irq0_interrupt AN I—HI—FI 73X FXOBICUTOLSICEMLTLE

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

/* Switch 1 callback handler */
R_SWITCH_IsrCallbackl1();

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

BZ 74 )LD r_icu_irg5_interrupt AN I—HI—FITY7I3AY FXOBICUTOLSICEMLTLE

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

/* Switch 2 callback handler */
R_SWITCH_IsrCallback2();

/* End user code. Do not edit comment generated here */
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542 TFTINHUREASA4<Ta—F

‘r_cg_cmt_user.cZFEAWLTinclude A—HFa—FI Y72 A2 FXOBIZUTOKSITEMLTLZELY,
/* Start user code for include. Do not edit comment generated here */

/* Defines switch callback functions required by interrupt handlers */
#include "'r_rsk switch.h"

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

BZ7A4)L® r_cmt_cmil_interrupt BB I—Fa—KFI Y7342 FXOBICUTOXES(ZEBMLTKL
fZ&L,

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

/* Stop this timer - we start it again in the de-bounce routines */
R_CMT1_Stop(Q);

/* Call the de-bounce call back routine */
R_SWITCH_DebouncelsrCal lback();

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

BZ7A4)L® r_cmt_cmi2_interrupt BAERNO I —Fa—FIT Y7342 FXOBICUTOKES(ZEMLTL
fZEL,

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

/* Stop this timer - we start it again in the de-bounce routines */
R_CMT2_Stop();

/* Call the de-bounce call back routine */
R_SWITCH_DebouncelsrCal lback();

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

R20UT3439JG0100 Rev. 1.00 REN ESNS Page 32 of 50
2015.12.29



RSKRX24T 5. Tutorial 7B x4 FD5ER

543 ADaOVIN—BOA—FEAL VRS YyFO—FK

Fa—brUFTILA—FKTIEX, RAYFERIETAD EEBENTHONA, ADEHBROERE LCD ITRRELET,
AD EH#BIRICE Y 23> 4.4.4 THRE LTz AID ZH#:EAIE b 1) H(ADTRGO#A hifF)AMER SN, CPU R—
KED SW3IZHESFESNTWET, T, SW1ESW2IEY I bz 7 ) HELTHEELET,
cs+7avz o b TOP IO bV —D'a—FER TAHILEFZEREBEL T, ‘r_cg_userdefine.n 4 JJL
)y LTHWTLESL, RIZ, A—HFa—FIU7a3A2 FXOBIZUTOLSITEMLTLESLY,

/* Start user code for function. Do not edit comment generated here */
#define TRUE (€D
#define FALSE )

extern volatile uint8_t g_adc_trigger;
/* End user code. Do not edit comment generated here */

‘r_cg_main.c 2R Tinclude’A—Ha—FI Y73 A2 FXDOMIZLLT® & 5 [Z#include "r_rsk_switch.h"%
EBMLTLIEEELY,

/* Start user code for include. Do not edit comment generated here */
#include "r_okaya lcd.h"

#include "r_rsk_switch.h"

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

RIS, NA T4 PRFRENTVWDRAS Y FED 2 —I)LNEAMEREEE main BEROAI—Fa—FTy7aty
FXOBIZUTDESICEBMLTLESLY,

void main(void)

{
R_MAIN_UserlInit(Q);
/* Start user code. Do not edit comment generated here */
/* Initialize the switch module */
R_SWITCH_InitQ);
/* Initialize the debug LCD */
R_LCD_InitQ);
/* Displays the application name on the debug LCD */
R_LCD_Display(0, (uint8_t *)" RSKRX24T ');
R_LCD Display(1, (uint8_t *)'" Tutorial ");
R_LCD Display(2, (uint8_t *)" Press Any Switch ");
while (1U)
ks
/* End user code. Do not edit comment generated here */
}

B2774 /D globalA—Ha—FIT Y724 FXOBICUTOESITEMLTLEEL,
/* Start user code for global. Do not edit comment generated here */

/* Prototype declaration for cb_switch_press */
static void cb_switch_press (void);

/* Prototype declaration for get _adc */
static uintl6_t get_adc(void);

/* Prototype declaration for lcd_display_adc */
static void lcd_display_adc (const uintl6_t adc_result);

/* Variable for flagging user requested ADC conversion */
volatile uint8_t g_adc_trigger = FALSE;

/* End user code. Do not edit comment generated here */
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main B#AOI—Fa— KT )73+ FXOBIZNA 54 FRRENTWBRRS Y FEDa2—)La—ILN

v HEERES & while XOFIZI—FZUTOXLSITEMLTLZELY,

void main(void)

{
R_MAIN_UserlInit(Q);
/* Start user code. Do not edit comment generated here */
/* Initialize the switch module */
R_SWITCH_Init();
/* Set the call back function when SW1 or SW2 is pressed */
R_SWITCH_SetPressCal lback(cb_switch_press);
/* Initialize the debug LCD */
R_LCD_Init Q;
/* Displays the application name on the debug LCD */
R_LCD_Display(0, (uint8_t *)"™ RSKRX24T ');
R_LCD Display(1, (uint8_t *)" Tutorial ");
R_LCD _Display(2, (uint8_t *)" Press Any Switch ");
/* Start the A/D converter */
R_S12AD0O_Start();
while (1U)
{
uintlé_t adc_result;
/* Wait for user requested A/D conversion flag to be set (SW1 or SW2) */
if (TRUE == g_adc_trigger)
{
/* Call the function to perform an A/D conversion */
adc_result = get_adc();
/* Display the result on the LCD */
Icd_display_adc(adc_result);
/* Reset the flag */
g_adc_trigger = FALSE;
3
/* SW3 is directly wired into the ADTRGOn pin so will
cause the interrupt to fire */
else if (TRUE == g_adc_complete)
{
/* Get the result of the A/D conversion */
R_S12AD0O_Get_ValueResult(ADCHANNELO, &adc_result);
/* Display the result on the LCD */
Icd_display_adc(adc_result);
/* Reset the flag */
g_adc_complete = FALSE;
by
else
/* do nothing */
by
/* End user code. Do not edit comment generated here */
3

#t(+T. cb_switch_press BE%{. get _adc Bi%{. Icd _display_adc B#i % 7 7/ I REEDI—F2—FIT U7

QA FXOMICUTEEMLTSEEL,

/
* Function Name : cb_switch_press
* Description : Switch press callback function. Sets g_adc_trigger flag.
* Argument I none
* Return value : none
/
static void cb_switch_press (void)
{
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/* Check if switch 1 or 2 was pressed */
if (g_switch_flag & (SWITCHPRESS_1 | SWITCHPRESS_2))

{
/* set the flag indicating a user requested A/D conversion is required */
g_adc_trigger = TRUE;
/* Clear flag */
g_switch_flag = 0x0;
¥
by
/
* End of function cb_switch_press
/
/
* Function Name : get_adc
* Description : Reads the ADC result, converts it to a string and displays
* it on the LCD panel.
* Argument I none
* Return value : uintl6_t adc value
/
static uintl6_t get_adc (void)
{
/* A variable to retrieve the adc result */
uintl6_t adc_result;
/* Stop the A/D converter being triggered from the pin ADTRGOn */
R_S12AD0O_Stop();
/* Start a conversion */
R_S12ADO_SWTriggerStart();
/* Wait for the A/D conversion to complete */
while (FALSE == g_adc_complete)
/* Wait */
}
/* Stop conversion */
R_S12ADO_SWTriggerStop();
/* Clear ADC flag */
g_adc_complete = FALSE;
R_S12AD0O_Get_ValueResult(ADCHANNELO, &adc_result);
/* Set AD conversion start trigger source back to ADTRGOn pin */
R_S12ADO_Start();
return (adc_result);
ks
/
* End of function get_adc
/
/
* Function Name : lcd_display_adc
* Description : Converts adc result to a string and displays
* it on the LCD panel.
* Argument : uintl6é_t adc result
* Return value : none
/

static void lcd_display_adc (const uintl6_t adc_result)

/* Declare a temporary variable */
uint8_t a;

/* Declare temporary character string */
char Icd_buffer[11] = " ADC: XXXH';

/* Convert ADC result into a character string, and store in the local.
Casting to ensure use of correct data type. */

a = (uint8_t)((adc_result & 0xO0F00) >> 8);

Icd_buffer[6] = (char)((a < Ox0A) ? (a + 0x30) : (a + 0x37));

a = (uint8_t)((adc_result & O0x00F0) >> 4);
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Icd_buffer[7] = (char)((a < 0x0A) ? (a + 0x30) : (a + 0x37));
a = (uint8_t)(adc_result & 0Ox000F);
Icd_buffer[8] = (char)((a < Ox0A) ? (a + 0x30) : (a + 0x37));

/* Display the contents of the local string lcd_buffer */
R_LCD Display(3, (uint8_t *)lcd_buffer);

N

End of function lcd_display_adc

/

‘r_cg_sl2ad.h#HL Tfunction 1—HaA—FI Y73 AL FXOMICUTOLSITEMLTL ZELY,

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

/* Flag indicates when A/D conversion is complete */
extern volatile uint8_t g_adc_complete;

/* Functions for starting and stopping software triggered A/D conversion */
void R_S12ADO_SWTriggerStart(void);
void R_S12ADO_SWTriggerStop(void);

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

1_cg_sl2ad.cERAVWT I 7AILRERDI—HFI—FIVT7IAY FXORBICUUTZEEMLTLIEZELY,

/* Start user code for adding. Do not edit comment generated here */
/
* Function Name: R_S12ADO_SWTriggerStart

* Description : This function starts the AD converter.
* Arguments : None

* Return Value : None

void R_S12ADO_SWTriggerStart(void)
{
IR(S12AD, S12ADI1) = 0U;
IEN(S12AD, S12ADI) = 1U;

S12AD.ADCSR.BIT_ADST = 1U;
3

/
End of function R_S12AD0 SWTriggerStart

/
* Function Name: R_S12ADO_SWTriggerStop

* Description : This function stops the AD converter.
Arguments : None

Return Value : None

X *

void R_S12ADO_SWTriggerStop(void)
S12AD.ADCSR.BIT.ADST = 0U;

IEN(S12AD, S12ADI) = 0OU;
IR(S12AD, S12ADI1) = 0U;
3
/
End of function R_S12ADO_SWTriggerStop

/* End user code. Do not edit comment generated here */
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‘r_cg_sl2ad_userczRAWLTglobal 21— 3—FI Y7342 FXORBICUUTOLSITEMLTLIZELY,

/* Start user code for global. Do not edit comment generated here */
/* Flag indicates when A/D conversion is complete */

volatile uint8_t g_adc_complete;

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

r_sl12adO_interrupt B MND 1 —H3—FIT Y7342 FXOMBITUTO L SITEMLTLEZELY,
static void r_sl2adO_interrupt(void)

/* Start user code. Do not edit comment generated here */
g_adc_complete = TRUE;
/* End user code. Do not edit comment generated here */

}

AZa—N—OEILFHIASENIR - TOSzY RERIXIFIF—ZFZBLTIS AR EZHALTLE
AN

6 ENTNYHREZTOTCLWNIERDEMEZHRTESLSIZHYET, WFhHODRA v FEHT L
T, RTUVAA—EADBANSNDEED AD EHEF LCDIZRRTLET,
UART A—Ha— F£ZEBNT 358(F. BEZIHMOHAEDTLEEL,
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5.5 TNy T a—FO#HS

SUTILKR—bENLETNYYT FL—XD API#EEE, RSK EEBHICRESAET, VM9 I RE—+H
4 FOFIBIZH > TR LTz Tutorial 7RSI DT AW FESBLTLESL, TZ+ILETRAD
'r_rsk_debug.h’&'r_rsk_debug.c’% C:¥Workspace¥CG_Tutorial [T E—L TL fZ&LY,

RIZ, AE—=LFE=T7741LE LY 32 53D&S5(ZC Source Files' 7 # JLAZ'r_rsk_debug.c’Z 3870,
'Dependencies’ 7 # JLA (2 r_rsk_debug.h ZEML TS LY,

‘r_rsk_debug.WZFAWVTLUTOERAHEMNERL T EZELN,

/* Macro for definition of serial debug transmit function - user edits this */
#define SERIAL_DEBUG_WRITE (R_SCI1_AsyncTransmit)

ZOX YA rsk_debug.cDHTERBEINFET, T, BHEITNV IS VT —ANERAINIGE
TNy THADBEREEBRSICLET,

5.6 UART O— FO#&
5.6.1 SCla—F

cCs+7mavzo TRV LYY —D'a—FER TAHILETEZERLT, T cg scihEFTILo vy
LTRWTLESL, RIS, 774 LRERD function L—H 32— RKI Y7342 FXOEICUTOKSIZ
BMLTLLESEL,

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

/* Exported functions used to transmit a number of bytes and wait for completion */

MD_STATUS R_SCI5_SPIMasterTransmit(uint8_t * const tx_buf, const uintl6_t tx_num);

MD_STATUS R_SCI1_AsyncTransmit(uint8_t * const tx_buf, const uintl6_t tx_num);

/* Character is used to receive key presses from PC terminal */
extern uint8_t g_rx_char;

/* Flag used to control transmission to PC terminal */
extern volatile uint8_t g_tx flag;

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

‘r_cg_sci_user.c’ZBWNTglobal 1—Ha—FIT Y72 A2 FXOBIZUTOLSIZEMLTL S,
/* Start user code for global. Do not edit comment generated here */

/* Global used to receive a character from the PC terminal */
uint8_t g_rx_char;

/* Flag used to control transmission to PC terminal */
volatile uint8_t g_tx_flag = FALSE;

/* Flag used locally to detect transmission complete */
static volatile uint8_t sci5_txdone;
static volatile uint8_t scil_txdone;

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

r_scil_callback_transmitend B —H 32— FIT U723 A 2 FXOMIZUTOKSITEMLTLEZELY,
void r_scil_callback_transmitend(void)

/* Start user code. Do not edit comment generated here */
scil_txdone = TRUE;

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

}
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#:17T. r_scil_callback_receiveend B —Ha—FIT Y73 A2 FXOBIZUTOLSITEMLTLE

A
void r_scil_callback_receiveend(void)
{
/* Start user code. Do not edit comment generated here */
/* Check the contents of g _rx char */
if (("c” == g_rx_char) || (°C" == g_rx_char))
{
g_adc_trigger = TRUE;
}
/* Set up SCI1 receive buffer and callback function again */
R_SC11_Serial_Receive((uint8_t *)&g_rx_char, 1);
/* End user code. Do not edit comment generated here */
3

T7A4ILERERO functon L—H 3 — FI Y73 AL FPXOBIZUTOESIZEMLTLESLY,

/
* Function Name: R_SCI1_AsyncTransmit
* Description : This function sends SCI1 data and waits for the transmit end flag.
* Arguments o tx_buf -
* transfer buffer pointer
* t>x_num -
* buffer size
* Return Value : status -
* MD_OK or MD_ARGERROR
/

MD_STATUS R_SCI1_AsyncTransmit (uint8_t * const tx_buf, const uintl6_t tx_num)

MD_STATUS status = MD_OK;

/* clear the flag before initiating a new transmission */

scil_txdone = FALSE;

/* Send the data using the API */

status = R_SCI1_Serial_Send(tx_buf, tx_num);

/* Wait for the transmit end flag */

while (FALSE == scil_txdone)

{

/* Wait */

return (status);
}
/
* End of function R_SCI1_AsyncTransmit

/

R20UT3439JG0100 Rev. 1.00 REN ESNS
2015.12.29

Page 39 of 50



RSKRX24T 5. Tutorial 7B x4 FD5ER

5.6.2 A4 UARTO—F

r_cg_main.c L Tinclude’ 1 —Ha— KT Y7342 FXOMICUUTZEML TLEZELY,

#include "r_rsk_debug.h"

‘global1—HI— KT Y73 A2 FXOMICUTEEMLTLEZEL,

/* Prototype declaration for uart_display_adc */
static void uart_display adc(const uint8_t adc_count, const uintl6_t adc_result);

/* Variable to store the A/D conversion count for user display */
static uint8_t adc_count = 0;

main AN 1—FI—RFT Y7342 FXOMICUTZEMLTLLEEL,

void main(void)

{
R_MAIN_UserlInit(Q);
/* Start user code. Do not edit comment generated here */
/* Initialize the switch module */
R_SWITCH_Init();
/* Set the call back function when SW1 or SW2 is pressed */
R_SWITCH_SetPressCallback(cb_switch_press);
/* Initialize the debug LCD */
R_LCD_Init );
/* Displays the application name on the debug LCD */
R_LCD Display(0, (uint8_t *)" RSKRX24T ');
R_LCD Display(1l, (uint8_t *)" Tutorial ");
R_LCD Display(2, (uint8_t *)" Press Any Switch ");
/* Start the A/D converter */
R_S12AD0O_Start();
/* Set up SCI1 receive buffer and callback function */
R_SCI11_Serial_Receive((uint8_t *)&g_rx_char, 1);
/* Enable SCI1 operations */
R_SCI1_Start();
while (1U)
{
uintl6é_t adc_result;
/* Wait for user requested A/D conversion flag to be set */
if (TRUE == g_adc_trigger)
{
/* Call the function to perform an A/D conversion */
adc_result = get_adc();
/* Display the result on the LCD */
Icd_display_adc(adc_result);
/* Increment the adc_count */
if (16 == (++adc_count))
adc_count = 0;
by
/* Send the result to the UART */
uart_display_adc(adc_count, adc_result);
/* Reset the flag */
g_adc_trigger = FALSE;
¥
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}

/* SW3 is directly wired into the ADTRGOn pin so will
cause the interrupt to fire */

else if (TRUE == g_adc_complete)

{

/* Get the result of the A/D conversion */
R_S12ADO_Get_ValueResult(ADCHANNELO, &adc_result);

/* Display the result on the LCD */
Icd_display_adc(adc_result);

/* Increment the adc_count */
if (16 == (++adc_count))

adc_count = 0;

3

/* Send the result to the UART */
uart_display_adc(adc_count, adc_result);

/* Reset the flag */
g_adc_complete = FALSE;
3

else

/* do nothing */
h

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

RIZ, Z7M4ILERERO function”"2—HaA— KT Y73 A2 FXOBIZUTOXESIZEMLTLEELY,

ook X X XN

Function Name : uart_display_adc
Description : Converts adc result to a string and sends it to the UARTL.
Argument : uint8_t : adc_count

uintl6_t: adc result

Return value : none

/

static void uart_display_adc (const uint8_t adc_count, const uintl6_t adc_result)

{

}

/* Declare a temporary variable */
char a;

/* Declare temporary character string */
static char uart_buffer[] = "ADC xH Value: »xxH\r\n";

/* Convert ADC result into a character string, and store in the local.
Casting to ensure use of correct data type. */

a = (char)(adc_count & 0x000F);

uart_buffer[4] = (char)((a < 0x0A) ? (a + 0x30) : (a + 0x37));

a = (char)((adc_result & OxOF00) >> 8

uvart_buffer[14] = (char)((a < Ox0A) ?

a = (char)((adc_result & 0Ox00F0) >> 4)

uart_buffer[15] = (char)((a < O0x0A) ?

a = (char)(adc_result & 0x000F);

uart_buffer[16] = (char)((a < Ox0A) ? (a + 0x30) : (a + 0x37));

(a + 0x30) : (a + Ox37)):

Ea + 0x30) : (a + 0x37));

/* Send the string to the UART */
R_DEBUG_Print(uart_buffer);

/

* End of function uart_display_adc

/

AZa—N—OQEILFHISEIR-TOSzY NEREIFIFIF—ZBLTIS—AHWVIEZERALTLE
AN
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BEEHER T HHIIC, AOVE1—4®D USB /R— k& CPU AR—FE® USB Y 7ZILAR— b (VLS H
F'GICUSBQ) # USB#4#—JILTHERT IDLELHY ET, FLHTEKLIZES. 2V E21—2DEAIC
FSA1RDA VR =LAV E—UHRRTEIN, BEIMIZTNAS A RSANEA VA M—=LENET, T/
4 AR FX—T ¥ EMR— F(COM & LPT)IZ’RSK USB Serial Port (COMx)NBENET DT, COMKR— FHBE
EHEZEL. A—SFILYI L EEBLTHERELIZ COMKR— FBEEDHREEITo>TLEELY,

—SFIYVIFDREFSCIL EFLHREICLTLES N EY 32 445), 6EDTNYHAREETLT
WHIERDENMEZHRTETEES5I12HYET, 7055 LBERKRE. WThAIADRAS vy FERITME—=
FILY T FEETEF—AR— KD CZMITIET, RTFUVIA—ENDBANEINBEED AD ZiHfE%H LCD
ER—ZFIY T FE@EIZRRLET,

LED A—H¥ 22— KBTI 3581E. BEZCHLHAESHTLESLY,
5.7 LED a— FO#i&
‘r_cg_main.c WL Tinclude’ 1—Ha—FI Y7342 FXOMICUTZEML TS,

#include "'rskrx24tdef.h"

‘global 2—Ha— KT Y7342 FXOMICUTEEMLTLEZEL,

/* Prototype declaration for led_display_count */
static void led_display_count(const uint8_t count);

main RO 1I—Fa—FIT Y7242 FXOBIZUTZEMLTLFEELY,

void main(void)

{
R_MAIN_UseriInit(Q);
/* Start user code. Do not edit comment generated here */
/* Initialize the switch module */
R_SWITCH_InitQ);
/* Set the call back function when SW1 or SW2 is pressed */
R_SWITCH_SetPressCallback(cb_switch_press);
/* Initialize the debug LCD */
R_LCD_Init Q;
/* Displays the application name on the debug LCD */
R_LCD Display(0, (uint8_t *)'" RSKRX24T ");
R_LCD Display(1l, (uint8_t *)" Tutorial ");
R_LCD Display(2, (uint8_t *)" Press Any Switch ");
/* Start the A/D converter */
R_S12AD0O_Start();
/* Set up SCI1 receive buffer and callback function */
R_SCI11_Serial_Receive((uint8_t *)&g_rx_char, 1);
/* Enable SCI1 operations */
R_SCI1_Start();
while (1U)
{
uintl6_t adc_result;
/* Wait for user requested A/D conversion flag to be set(SW1 or Sw2) */
if (TRUE == g_adc_trigger)
/* Call the function to perform an A/D conversion */
adc_result = get_adc();
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/* Display the result on the LCD */
Icd_display_adc(adc_result);

/* Increment the adc_count and display using the LEDs */
if (16 == (++adc_count))

adc_count = 0;
led_display_count(adc_count);

/* Send the result to the UART */
uart_display_adc(adc_count, adc_result);

/* Reset the flag */
g_adc_trigger = FALSE;

/* SW3 is directly wired into the ADTRGOn pin so will
cause the interrupt to fire */

else if (TRUE == g_adc_complete)

{

/* Get the result of the A/D conversion */
R_S12AD0O_Get_ValueResult(ADCHANNELO, &adc_result);

/* Display the result on the LCD */
Icd_display_adc(adc_result);

/* Increment the adc_count and display using the LEDs */
if (16 == (++adc_count))

adc_count = 0;

3

led_display_count(adc_count);

/* Send the result to the UART */
uart_display_adc(adc_count, adc_result);

/* Reset the flag */
g_adc_complete = FALSE;
}

else

/* do nothing */
h

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

RIZ, Z7M4ILRERD function 21— a—FIZT Y73 A2 FXOBIZUTOESITEMLTLEEL,

/
* Function Name : led_display_count
* Description : Converts count to binary and displays on 4 LEDSO-3
* Argument : uint8_t count
* Return value : none
/
static void led_display_count (const uint8_t count)
{
/* Set LEDs according to lower nibble of Count parameter */
LEDO = (uint8_t)((count & 0x01) ? LED_ON : LED OFF);
LED1 = (uint8_t)((count & 0x02) ? LED_ON : LED OFF);
LED2 = (uint8_t)((count & 0x04) ? LED_ON : LED_OFF);
LED3 = (uint8_t)((count & 0x08) ? LED_ON : LED_OFF);
H
/
* End of function led_display_count
/

AZa—N—DELFNSELR - TODY MELRRXFIF—2BLTIS NGV EE/HRALTE
A

BEDTNYAREEZTOTLNIEROBELHRETELLSITHYET, EXEEEEI 32 562FT
DARBERLETT A, adc count (ADZEHAS Y k) #1—HLED TSI FUYRRARTLET,
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