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5. Tutorial 7O> x4 FD5ERK
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5. Tutorial 7O> x4 FD5ERK

5.3 LCD /AR J)ILa— FO#HS

Pmod LCD M API #8E(X, RSK+& LB ICIRMEINFET, V94 vV RE2—bHA FOFIEIZHE > THERR L 1=
Tutorial 7O Y FDITAILEFESBLTLESL,

7+ IILFAD ascii.h’, ‘r_okaya_lcd.h’, ‘iodefine.h’

C:¥Workspace¥CG_Tutorial IZaE—LTL Z&LY,

. ‘ascii.c’. ‘r_okaya_lcd.c'#

RIZ, LLTOFIEIZH > T CS+TC Source Files’ 7 # JL A [Z‘ascii.c’.  ‘r_okaya_lcd.c’Z &0,
‘Dependencies’ 7 # JL & [Z‘ascii.h’, ‘r_okaya_lcd.n'ZiBM, ‘774 JL' T+ )L F[Zodefine.nZEML TL 12

S,

‘C Source Files' 7+ ILEZ&HY 1) v o LT,
BI-> BRED T 7AIILEEBINEERLTL
k=] AW

- 7L
NSRRI e g
O— RER
|

Dependencie|

-

() BEOT7LEEM(F)..
M| FUW I AL EBI(N)...
i) FLL AT EEM(C)

FOZTHbASHT(R)

Shift+Delete
Ey| JE—(C) Chrl+C
E B HF(P) Ctrl+V
) ZROES(N) F2
« BT BT 74l (ascii.c, r_okaya_lcd.c) O mroT7vEs
% . C:¥Workspace¥CG_Tutorial 334K L T || (i) || « Werispace » CG Tutorial
< 1-:‘ g Ly, B8 HULNTAILS—
't BREAD 2
| ©g_src
= 517354 | asdii.c
| r_okaya_led.c

i e R

G Ry bI—2
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7

FFILAN): "r_okaya_led.c” "ascii.c’  w [C‘/*Z - I7AIL{*.c)

[ m<@ | | #vve |
« [E#kIZ. ‘Dependencies’ 7 # L& (< asciih & | @ &wozzzen =
r_okaya_lcd.h FEBMLTLEEEL, (I < WorkSpace » CG_Tutorial » -4 ][ co_Tutarisinnz o]
e - FLWITA LS — e Ol @
S AYS - T7AIL(h; *hpp; *inc)&BIRL T || wamean
> cg_src
< 1-_ é L\o = S175u | asci.h
| iodefine.h
|| r_okaya_lod.h
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. BEHIZ. TFAITHIILFIZ iodefine.h 238 | 0[P T7-IL

mLTESLy, L T EILE - Y—ILER T 7 AL
m-L O— R&R;
= || c Source Files
...... & ascii.c

b U r_okaya_lcd.h
----- h-| indefine.h

AREZLI—FZMASEBE. UTISRTIA D MPXOBICHRZLI—FEMATSZEY,

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

X IEBEEDIY T TERBYET, EZIE AVIONL—RI7AIILEEET HER Tl include’, 11—
Ha— FESER T function’. Y A—/NIILEHEEET SERTTIEglobal LB EINTULVET,
AV MXDRBICHARBLI—RZEMASZEICEY, a—FERICEZEZENLRETETET,

cCS+7miz o b7 S IO bV —D'a—FER 7L EFZEEBEL T, ‘r_cg_userdefinen &4 JJL
21)9 9 LTHWTLEE, XIZ, #defineZ a4 FXOBIZUTOESIZTEMLTLEELY,

/* Start user code for function. Do not edit comment generated here */
#define TRUE (1)
#define FALSE (0)

/* used to stop warnings being generated in r cg intprg.c */
extern void r sci2 transmitend interrupt (void);

extern void r_sci2 receiveerror_interrupt (void);

extern void r sci7 transmitend interrupt (void);

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

cs+7avzy bDTOCIH b YY) —Dr cg mancEXZITILS Y v LTRHWTLES L, &IZ,
#include “r_okaya_lcd.h” Z A > FXOMICUTO LS ITEMLTL FZELY,

/* 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 BEFETR I O—ILLTLEEWN, NS4 FTHRLEEFREZ main BHO1—Fa—FKIT)7at
URXOBIZUTOLESIZa—KRZEMLTLEEL,

void main (void)
{
R_MAIN UserInit();
/* Start user code. Do not edit comment generated here */

/* Initialize the debug LCD */
R LCD_Tnit();

/* Displays the application name on the debug LCD */
R LCD Display (0, (uint8 t *)" RSK+RX65N ");

R LCD Display(l, (uint8 t *)" Tutorial ");

R _LCD Display (2, (uint8 t *)" Press Any Switch ");
while (1U)

{

}

/* End user code. Do not edit comment generated here */
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5.3.1 SPIa—F

Pmod LCD It 3> 445 THRELIz SPI IRAEEIZL>THIEEShEFT, CS+TO> v b TO
SO kYY) —Dr cg scihEFZ TN v LTHWTLEEW, RIS, 774 I)LxREODfunction’1
—Ha—FIUTF7aA2 FXOMICUTOLSIZEMLTLESL,

/* Start user code for function. Do not edit comment generated here */
MD STATUS R SCI7 SPIMasterTransmit (uint8 t * const tx buf, const uintl6 t tx num);
/* End user code. Do not edit comment generated here */

RIZ. ‘r_cg_sci_userc EHLV\T'globalA—5a— KT Y734y FrXOBIZUTOESIZEMLTLEEL,

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

static volatile uint8 t sci7_txdone;

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

SCITDZEEI—INYIBEEHOI—FITYF7IAY FXOBIZULTOLSIZEMLTLESLY,

static void r sci7 callback transmitend(void)

{
/* Start user code. Do not edit comment generated here */
sci7 txdone = TRUE;
/* End user code. Do not edit comment generated here */

T7AINLNBRBEDI—FI—FIUTF7arAY FXOBICUTOLSICEMLTLEEL,

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

R e

* Function Name: R SCI7 SPIMasterTransmit

* Description : This function sends SPI7 data to slave device.
* Arguments ¢ tx buf -

* transfer buffer pointer

* tx_num -

* buffer size

* Return Value : status -

* MD OK or MD ARGERROR

********************************************************************k**********/

MD STATUS R _SCI7 SPIMasterTransmit (uint8 t * const tx buf,
const uintl6_t tx num)
{
MD_STATUS status = MD_OK;

/* clear the flag before initiating a new transmission */
sci7 txdone = FALSE;

/* Send the data using the API */
status = R _SCI7_SPI Master Send(tx buf, tx num);

/* Wait for the transmit end flag */
while (FALSE == sci7_txdone)
{
/* Wait */
}

return (status);

}

/*******************************************************************************

* End of function R SCI7 SPIMasterTransmit

LR AR EEEEEE RSt AR EEEEE AR EEEE R Rt

CDEHIE LCD ~M SPI Z{ETI7O—#IEZEZRITT A EOICEERT Iy I BEKEFEL, LCD /%
JLJO—FhTAPIELTERLED,
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532 CMTa—F

4532 443 THELT- CMT IL LCD $IflICBWNTR A IS VT 28hER-HDTALA494<ELT
FHENET, T cg ecmth 774 IILERWNT, A—HIUT7aAY FXOBIZUTOLSITEMLTLES
LYo

/* Start user code for function. Do not edit comment generated here */
void R _CMT MsDelay (const uintlé_t millisec);
/* End user code. Do not edit comment generated here */

‘r_cg_cmt_userc 77 A ILERAWNT I 7 A4 ILEBEMED globall L—HI—FIT )73 A2 FXDOMEIZLLTD
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 */

BE%A20—J/LLT r_cmt_cmi0_interrupt BAOD1—HF3— KT Y7342 FXORBIZUTO L S IZEHN
LTLEEL,
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, F7AILDOREBEDLI—HFI—FITYT7IAY FXOBIZUTOLSITEMLTLIEZELY,

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

/*******************************************************************************

* 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
*******************************************************************************/
void R_CMT MsDelay (const uintl6 t millisec)

{

uintlé t ms count = 0;

do
{
R CMTO_ Start();
while (FALSE == one ms_delay complete)
{
/* Wait */
}
R_CMTO_Stop();
one_ms_delay complete = FALSE;
ms_count++;
} while (ms_count < millisec);

}

/*******************************************************************************

End of function R CMT MsDelay

LR R R R E R e AR EE ARt

AZa—N—DELFOSELE - TRz NEREFFIF—%BLTIS AV EEZHELTLE
&Ly,

6 EDTNYABREEZTOTLVWNIERDOEEZHRTESHLIICTHYET, Pmod LCD @ 1 fTHIC
‘RSK+RX65N’. 2 1T B[ Tutorial’. 3 4THIZ'Press Any Switch' WM& RENFE T,
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54 XAy Fa—FOHE

AAYFODAPIEEEIL, RSK+&EELITREEINFET, VM VI RE—bHA FOFIRICHE>THER L=
Tutorial 7RSI D TAHIVEFESBLTLIEEL, T+ ILFAD rskrx65ndef.n’, ‘r_rsk_switch.h’,
‘r_rsk_switch.c’% C:¥Workspace¥CG_Tutorial ICTaE—L T &L,

RIZ, AE—LE774L%E%E9 232 53MD&5I1ZC Source Files'Z #+ LA 1Zr_rsk_switch.c’ &80,
‘Dependencies’ 7 # JL A [Z‘rskrx65ndef.h’ & ‘r_rsk_switch.n’Z B0 L TL fZ &Ly,

AAYFIA—FTIE, XA vFD ON/OFF ZRHT HENYRAAKEELE TNV UV AADZ A THEELFEALE
T, T, U232 442 BXUEI 3 443 THRESNI=T 74 J)r_cg_icu.h’, ‘r_cg_ icu.c.
‘r_cg_icu_user.c’. ‘r_cg_cmth’., ‘r_cg_cmtc. ‘r_cg_cmt userchLEELLYET,

541 ElYiAHa—F

cs+7ovzy bmTOCIO b Y —D'A—RER THILETEZEBBELT, rcg icuhEHF TN vy
LTRWTKESWL, RIZ, I7M4IILREEDIA—HYI—FKI Y742 FXOBIZULTOLSIZEMLT
{F2ELy,

/* 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 irqg no);

void R ICU IRQSetFallingEdge (const uint8 t irqg no, const uint8 t set f edge);
void R ICU IRQSetRisingEdge (const uint8 t irqg no, const uint8 t set r edge);

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

RIZ, T cg_icuCERVWT I 7AIILRERDI—HF AV FTY 74D FXOMBICUTOLSITEMLT
S,

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

[ KKK KKK KKK KKK KA kKK KKK K KKK KKK KK KKKk Kk k ok ok K R K R KRR K K K K Kk ok ks kR ok ok ok K R R A AR K K Kk ok kR Rk ok ok ok

* Function Name: R _ICU IRQIsFallingEdge

* Description : This function returns 1 if the specified ICU IRQ is set to
* falling edge triggered, otherwise 0.
* Arguments : uint8 t irg no

* Return Value : 1 if falling edge triggered, 0 if not

*******************************************************************************/
uint8 t R ICU IRQIsFallingEdge (const uint8 t irqg no)

{
uint8 t falling edge trig = 0x0;

if (ICU.IRQCR[irg no].BYTE & 04 ICU IRQ EDGE FALLING)

{
falling edge trig = 1;
}

return (falling edge trig);

}

VAR AR AR EEEEEE AR EEEEE LAt

* End of function R ICU IRQIsFallingEdge

*******************************************************************************/

VAR AR AR R EEEEEE et AR EEE Rt

* Function Name: R _ICU_ IRQSetFallingEdge

* Description : This function sets/clears the falling edge trigger for the

* specified ICU_IRQ.

* Arguments : uint8 t irg no

* uint8 t set f edge, 1 if setting falling edge triggered, 0 if

* clearing

* Return Value : None
*******************************************************************************/

void R_ICU_IRQSetFallingEdge (const uint8 t irg no, const uint8 t set f edge)
{

if (1 == set f edge)
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{
ICU.IRQCR[irg no] .BYTE |= 04 ICU_IRQ EDGE_FALLING;
}
else
{
ICU.IRQCR[irg no] .BYTE &= (uint8 t) ~ 04 ICU IRQ EDGE_ FALLING;
}
}

/******************************************************************************

* End of function R ICU IRQSetFallingEdge

LR R EEEE AR AR EEEEE AR EEE R

/*******************************************************************************

* Function Name: R ICU IRQSetRisingEdge

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

* specified ICU_IRQ.

* Arguments : uint8 t irg no

* uint8 t set r edge, 1 if setting rising edge triggered, 0 if
* clearing

* Return Value : None
*******************************************************************************/
void R _ICU IRQSetRisingEdge (const uint8 t irqg no, const uint8 t set r edge)
{
if (1 == set_r edge)
{
ICU.IRQCR[irg nol] .BYTE |= 08 ICU IRQ EDGE RISING;
}
else
{
ICU.IRQCR[irg no] .BYTE &= (uint8 t) ~ 08 ICU IRQ EDGE RISING;
}
}

/******************************************************************************

* End of function R _ICU IRQSetRisingEdge

*******************************************************************************/

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

RIZ. ‘r_cg_icu_userc B Tlinclude’ 21 —Ha—FIY7aAY FXOMIZUTOLSICEBMLTLES

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 74D r_icu_irg8_interrupt BBANDA—Ha—FIY7a*Y FXORBICUTOLSICEMLTLE

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

/* Switch 1 callback handler */
R SWITCH IsrCallbackl();

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

B2 740D r_icu_irq9_interrupt BEHADI—HFI— KT Y 73A2 FXOBICUTOLSIZEMLTL

=IAN
/* 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 TFNRYVRAAA<a—F
‘r_cg_cmt_user.c' BV Tlinclude’ 1—H 22— FIT Y7342 FXOBICUTO&SITEMLTLIZELY,

/* 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 */

B277A4)L®D r_cmt_cmil_interrupt RO I—Fa—FI U734 FXOBICUTOKSIZEBMLTL
=LY,
/* Start user code. Do not edit comment generated here */

/* Stop this timer - we start it again in the de-bounce routines */
R CMT1 Stop();

/* Call the de-bounce call back routine */
R _SWITCH DebouncelIsrCallback();

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

BZ77A4)L®D r_cmt_cmi2_interrupt RO I—Fa—FI Y7342 FXOBICUTOKSIZEBMLTL
=L,
/* 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_ DebouncelIsrCallback();

/* End user code. Do not edit comment generated here */
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543 ADOaOVNN—Za—FEALMVRAYFa—FK

Fa—hrYFZNLaA—KTIE, R4 FEWTETADEEMNTHA, ADEBRDFERE LCDIZRRLET,
AID ZEHMBIRICEY 32 444 THRE L= AD #6355 + 1) T(ADTRGO#A AtmF)AMERA I, CPU R—
KE®D SW3IZEHSINhTWVET, Ff-. SW1 ESW2IFY T bz 7 ) HELTHEELET,
cs+7Ryzy rDT7ODIH L -V —DO—FRER 7AWV EFEERAL T, ‘r_cg_userdefine.n 4% JJL
)y LTHWTLESW, RIZ, A—HFa—FIUTF73A2 FXOBIZUTOELSITEMLTLEZELY,

/* Start user code for function. Do not edit comment generated here */
#define TRUE (1)
#define FALSE (0)

extern volatile uint8_t g _adc_trigger;

/* used to stop warnings being generated in r cg intprg.c */
extern void r sci2 transmitend interrupt (void);

extern void r sci2 receiveerror interrupt (void);

extern void r sci7 transmitend interrupt (void);

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

‘r_cg_main.c ZFL Tlinclude’ 1—Ha— KT 73 A > FXORMIZLLIT D & 5 IZ#include "r_rsk_switch.h"%
EBMLTLIEELY,

/* 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 */

RIZ, N F4 PREENTWVWDRA v FED 12— )LAHLEKE main BEADLI—HFa—RFT Y74ty
FXDOBICUTOXSITEML TS,

void main (void)
{
R MAIN UserInit();
/* Start user code. Do not edit comment generated here */

/* Initialize the switch module */
R_SWITCH Tnit();

/* Initialize the debug LCD */
R LCD Tnit();

/* Displays the application name on the debug LCD */
R_LCD Display(0, (uint8 t *)" RSK+RX65N ");

R _LCD Display(l, (uint8 t *)" Tutorial ");

R _LCD Display(2, (uint8 t *)" Press Any Switch ");

while (10U)
{
}

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

}
BZ774 )LD global 1—HaA—RFITYF7IAY FXORBICUTOXLSIZEMLTLEELY,

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

/* Variable for flagging user requested ADC conversion */
volatile uint8 t g adc trigger = FALSE;

/* 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);

/* End user code. Do not edit comment generated here */
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main B#ADI—a—FIT Y73 A2 FXOBIZNATA4 FRRENTWERRAAYTFE

v VBRI & while XDHIZTO—FZUTOLSITEML TLZELY,

void main (void)
{
R_MAIN UserInit();
/* Start user code. Do not edit comment generated here */

/* Initialize the switch module */
R SWITCH Tnit();

/* Set the call back function when SWl 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 *)" RSK+RX65N ");

R_LCD Display(l, (uint8 t *)" Tutorial ");

R _LCD Display(2, (uint8 t *)" Press Any Switch ");

/* Start the A/D converter */
R_S12AD0O_Start();

while (10)
{

uintlé_t adc result;

/* Wait for user requested A/D conversion flag to be set (SW1l 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 */
lcd display adc(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 */
lcd display adc (adc_result);

/* Reset the flag */
g_adc_complete = FALSE;

}

else

{
/* do nothing */

}

}

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

s

Pa—

Jba—JjLN

#17T. cb_switch_press Bi%k. get adc BE%k. lcd_display_adc B#i% 7 7 /L HZEBEEDA—HYa—FT U7

QXA FXOMEICUTEEMLTSESL,

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

VR

* Function Name : cb_switch press

* Description : Switch press callback function. Sets g _adc trigger flag.
* Argument : none

* Return value : none

********‘k‘k~k~k~k~k~k~k~k~k~k~k~k~k~k~k************************~k~k~k~k~k~k~kk*************‘k‘k*******/

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;
}
}

/******************************************************************************

* 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 : none

* Return value : uintl6é t adc value

*‘k***********************‘k‘k‘k‘k‘k‘k*‘k‘k*‘k‘k*‘k‘k‘k**‘k**‘k*‘k*****************************/
static uintl6_t get adc (void)

/* A variable to retrieve the adc result */
uintlé_t adc_ result;

/* Stop the A/D converter being triggered from the pin ADTRGOn */
R_S12AD0_Stop () ;

/* Start a conversion */
R_S12AD0_SWTriggerStart();

/* Wait for the A/D conversion to complete */
while (FALSE == g_adc_complete)
{
/* Wait */
}

/* Stop conversion */
R S12AD0 SWTriggerStop();

/* Clear ADC flag */
g_adc_complete = FALSE;

R _S12AD0_Get ValueResult (ADCHANNELO, &adc result);

/* Set AD conversion start trigger source back to ADTRGOn pin */
R S12AD0 Start();

return (adc_result);

}

/*********************k********************************************************

* 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 lcd 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 & 0x0F00) >> 8);

lcd buffer[6] = (char) ((a < 0x0A) ? (a + 0x30) : (a + 0x37));

a = (uint8_t) ((adc_result & 0x00F0) >> 4);
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lcd buffer[7] = (char) ((a < 0x0A) 2 (a + 0x30) : (a + 0x37));
a = (uint8_t) (adc_result & 0x000F);
lcd buffer[8] = (char) ((a < 0x0A) ? (a + 0x30) : (a + 0x37));

/* Display the contents of the local string lcd buffer */
R_LCD Display(3, (uint8 t *)lcd buffer);

}

/**************************k***************************************************

* End of function lcd display adc

******************************************************************************/

‘r_cg_s12ad.h'ZRL Tunction 1—HI—RIT Y73 AL FXORBITUTOLSITEMLTLZEL,

/* 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 S12AD0 SWTriggerStart (void);
void R_S12AD0_SWTriggerStop (void) ;

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

T_cg_s12adCERVTI7AIREREDI—HFI—FIY7IA Y FXOMBICUTEEMLTLZEL,

/* Start user code for adding. Do not edit comment generated here */
/*******************************************************************************
* Function Name: R S12AD0 SWTriggerStart
* Description : This function starts the ADO converter.
* Arguments : None
* Return Value : None
*******************************************************************************/
void R _S12AD0_SWTriggerStart (void)
{

IR(PERIB, INTB129) = 0U;

IEN (PERIB, INTB129) = 1U;

ICU.GENBL1.BIT.EN19 = 1U;

S12AD.ADCSR.BIT.ADST = 1U;
}

/*******************************************************************************

End of function R S12AD0 SWTriggerStart

*******************************************************************************/

/*******************************************************************************

* Function Name: R S12AD0 SWTriggerStop
* Description : This function stops the ADO converter.
* Arguments : None
* Return Value : None
*******************************************************************************/
void R _S12AD0_SWTriggerStop (void)
{

S12AD.ADCSR.BIT.ADST = 0U;

IEN (PERIB, INTB129) = 0U;

IR (PERIB, INTB129) = 0U;

ICU.GENBL1.BIT.EN19 = 0U;
}

/*******************************************************************************

End of function R S12AD0 SWTriggerStop

*******************************************************************************/

/* End user code. Do not edit comment generated here */
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‘r_cg_s12ad_userc'#HL Tglobal 1—H 32— RFIT Y734 Y FXOBICUTDLSITEMLTLEZELY,

/* 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_s12ad0_interrupt AN A—H 22— FI U732 A2 FXOMIZLUTOLSITEMLTLEELY,

static void r sl2ad0 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—DEILFASELF-TAD) NELEFIF—2BLTIS ARV EEZREALTLE
<IN

6 EDTNYHREZTOTLVWNIEROBEZHRETEDSLSICHYFET ., WITIAIDRAS v FEHT &
T, RT3 A6 ANENHEED AD EHfEZE LCD ITRRLFET,
SClA—¥a—FEEMT HEEE. BECCALHEAEDTIZELY,
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5.5 FNNyHa— Ro#Hs

D)TIER—LEN LTIV T FL—RD API#EEE, RSK+&EEBHITIRESINET, VM v I REF—+H
1 FOFIBIZHE > TER LTz Tutorial 7RSI D TAHIWEFESBLTLEEWL, THILETAD
‘r_rsk_debug.h’&r_rsk_debug.c’% C:¥Workspace¥CG_Tutorial [CTaE—L T 2&LY,

RIZ, AE=LEZ7A4ILEEY 32 53DK5I2C Source Files' 7 #+ LA [Z°r_rsk_debug.c’ZiB/0.
‘Dependencies’ 7 A+ JLA (2 r_rsk_debug.h Z:BML TL =&Y,

‘r_rsk_debug. W ZBWTLUT DR HEIMERL TSN,

/* Macro for definition of serial debug transmit function - user edits this */
#define SERIAL_DEBUG _WRITE (R_SCI2 AsyncTransmit)

ZDI YA rsk debug.cDHFTSHBEINET, -, BHEBI3TN\YITA VAT —IAMNFEHRHINDEES
TN THEIOBEEEERICLET,

5.6 UART 00— FO#4
5.6.1 SCla—F

cs+7mozy bOTAYIY b -V —D'I—FER TAHLFTZEZRBFEALT, T cg_scihzFTILI vy
LTRWLTL S, RIS, 77/ LRERD functon 1—H 3 —FI Y73 A2 FXOEITUTOLSIC
BMLTLESL,

/* 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 SCI7 SPIMasterTransmit (uint8 t * const tx buf, const uintlé t tx num);

MD STATUS R _SCI2 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 L T'globall 1—HFaA—FT Y734 FXOMICLUTOLSITEMLTLEELY,

/* 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 sci7 txdone;

static volatile uint8 t sci2 txdone;

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

r_sci2_callback_transmitend B#IC 21— 32— FIZ U 7342 FXOMBICLUTOLSITEMLTLEZELY,

static void r sci2 callback transmitend(void)

{
/* Start user code. Do not edit comment generated here */
sci2 txdone = TRUE;

/* End user code. Do not edit comment generated here */
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#ElT T, r_sci2_callback _receiveend FA#ICA—Ha—FIT Y73 A2 FXOMIZUTOLSIZEMLTL =

ELY

static void r_sci2 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 SCI2 receive buffer and callback function again */
R_SCI2_Serial_ Receive((uint8_t *)&g_rx char, 1);

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

774 IILBREEDfuncton 1—Ha— FIT Y73t FXOBICUTOLSCEBMLTLE

/*******************************************************************************

* Function Name: R SCI2 AsyncTransmit

* Description : This function sends SCI2 data and waits for the transmit end flag.
* Arguments : tx buf -

* transfer buffer pointer

* tx _num -

* buffer size

* Return Value : status -

* MD_OK or MD_ ARGERROR

*******************************************************************************/
MD STATUS R SCI2 AsyncTransmit (uint8 t * const tx buf, const uintlé t tx num)

{
MD_STATUS status = MD_OK;

/* clear the flag before initiating a new transmission */
sci2 txdone = FALSE;

/* Send the data using the API */
status = R SCI2 Serial Send(tx buf, tx num);

/* Wait for the transmit end flag */
while (FALSE == sci2_ txdone)
{
/* Wait */
}
return (status);

}

/*******************************************************************************

* End of function R SCI2 AsyncTransmit
*******************************************************************************/

LY,
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5.6.2 A4 UART O—F
r_cg_main.c #HAWL\Tlinclude’ 1—Ha2—FI Y7342 FXOMICLUTZEEMLTLZEN,

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

#include "r rsk switch.h"

#include "r rsk debug.h"

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

‘global 1—H3—FIT ) 73242 FXOMICLLTEEMLTLZEL,

/* Start user code for global. Do not edit comment generated here */
/* Variable for flagging user requested ADC conversion */
volatile uint8 t g adc_trigger = FALSE;

/* 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 uintl6é_t adc_result);

/* 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;

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

main AN I—FI—RFT Y7342 FXOMICUTZEML TS,

void main (void)
{
R MAIN UserInit();
/* 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 *)" RSK+RX65N ");

R _LCD Display(l, (uint8 t *)" Tutorial ");

R_LCD Display(2, (uint8 t *)" Press Any Switch ");

/* Start the A/D converter */
R_S12AD0_sStart();

/* Set up SCI2 receive buffer and callback function */
R _SCI2 Serial Receive((uint8 t *)&g rx char, 1);

/* Enable SCI2 operations */
R_SCI2_Start();

while (10)
{

uintlé_t adc result;

/* Wait for user requested A/D conversion flag to be set (SW1 or SwW2) */
if (TRUE == g_adc_trigger)
{

/* Call the function to perform an A/D conversion */

adc_result = get adc();

/* Display the result on the LCD */
lcd display adc(adc_result);

/* Increment the adc_count */
if (16 == (++adc_count))
{
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adc_count = 0;

}

/* 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 _S12AD0 Get ValueResult (ADCHANNELO, &adc result);

/* Display the result on the LCD */
lcd display adc(adc_result);

/* Increment the adc count */
if (16 == (++adc_count))
{

adc_count = 0;

}

/* Send the result to the UART */
uart _display adc(adc_count, adc_result);
/* Reset the flag */
g_adc_complete = FALSE;

}

else

{
/* do nothing */

}

}

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

}

RIZ., 774 ILVREED function'2—Ha2—RFIUF7aAY FXOBICUTOELSIZEMLTLESLY,

/******************************************************************************

* Function Name : uart display adc

* Description : Converts adc result to a string and sends it to the UARTL.
* Argument : uint8 t : adc_count

* uintlé_t: adc result

* Return value : none

******************************************************************************/
static void uart _display adc (const uint8 t adc_count, const uintlé_t adc_result)
{

/* Declare a temporary variable */

char a;

/* Declare temporary character string */
static char uart buffer[] = "ADC xH Value: xxxH\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 & 0x0F00) >> 8);

uvart _buffer[14] = (char) ((a < 0x0A) ? (a + 0x30) : (a + 0x37));
a = (char) ((adc_result & 0x00F0) >> 4);

uart buffer([15] = (char) ((a < 0x0A) ? (a + 0x30) : (a + 0x37));
a = (char) (adc_result & 0x000F);

uart_buffer[16] = (char) ((a < 0x0A) ? (a + 0x30) : (a + 0x37));

/* Send the string to the UART */
R _DEBUG Print (uart buffer);

/******************************************************************************

* End of function uart display adc
******************************************************************************/

AZa—N—DELFASELF-TAD) NELEFIF—2HLTIS ARV EEZREALTLE

LY,
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EEEFERT BHHEIC. 30EF1—4® USB /k— k& CPU R—KFLE® USB L1 ZILR— bk (VLY EIFE
‘G1CUSB0’) % USB 4 —JILTERKIT HIVENHYET, FLOTEKLIZES., JVEa1—20E@AICF
SANDA VA P—ILAyvE—URRFTEN, BEIMICTNANSAARSANESA VR M—ILENET, T/NA
AYHZ—T ¥ LDHR— F(COM & LPT)IZ'RSK USB Serial Port (COMx)WNEENET DT, COMK— +EEZ
BEL. A—SFILY I +EEFLTHERALZCOMKR— FBEESDHREFITo>TLEELY,

—SFIYITIDREFXSCI2 EFALHREICLTLES N EYY 32 445), 6EDTINYHEREEZT-T
WHIERDEMEERERTEELSICHRYET, 7055 LEEREER. WVTALORAM Y FERTMI—3
FILY T FEETEF—HR—RFDCEWT_ET, RTUVIA—INLANSNEETED AD £H#{E% LCD
EA—ZF)Y T FEBEIZRRTLET,

LED Aa—Ha— FZEMT H5HEF. BEZ IO OHRAEDTILZEIL,

5.7 LED O— FO#S&

‘r_cg_main.cZ#MAWL Tinclude’ 1—Ha2—FI 73X FXOBICLUTZEEMLTLZEY,

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

h.h"
#include "r rsk debug.h"
#include "rskrx65ndef.h"
/* End user code. Do not edit comment generated here */

K SwltcC

‘global 1—Ha—FIT Y7242 FXOMICULTEEMLTLZEL,

/* 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 uintl6é_t adc_result);

/* Variable for flagging user requested ADC conversion */

volatile uint8 t g adc trigger = FALSE;

/* 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;

/* Prototype declaration for led display count */
static void led display count (const uint8 t count);

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

main BN LI—Fa—FIT Y 7aA2 FXORBIZUTZEML TS,

void main (void)
{
R_MAIN UserInit();
/* Start user code. Do not edit comment generated here */

/* Initialize the switch module */
R _SWITCH Tnit();

/* Set the call back function when SW1 or SW2 is pressed */
R_SWITCH SetPressCallback(cb switch press);

/* Initialize the debug LCD */
R _LCD Init();
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/* Displays the application name on the debug LCD */
R _LCD Display (0, (uint8 t *)" RSK+RX65N ");

R _LCD Display(l, (uint8 t *)" Tutorial ");

R_LCD Display(2, (uint8 t *)" Press Any Switch ");

/* Start the A/D converter */
R _S12AD0 Start();

/* Set up SCI2 receive buffer and callback function */
R_SCI2 Serial Receive((uint8_ t *)&g_rx char, 1);

/* Enable SCI2 operations */
R _SCI2_ Start();

while (10)
{

uintlé_t adc result;

/* Wait for user requested A/D conversion flag to be set (SWl1l 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 */
lcd 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 _S12AD0 Get ValueResult (ADCHANNELO, &adc result);

/* Display the result on the LCD */
lcd 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_complete = FALSE;

}

else

{
/* do nothing */

}

}

/* End user code. Do not edit comment generated here */
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RIZ, 774 VREED function 21— a—FIT Y73 A2 FXOBIZUTOLSICEBMLTL X0,

/******************************************************************************

* Function Name : led display count

* Description : Converts count to binary and displays on 4 LEDSO0-3
* 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) 2 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);

}

VAR AR EEEEE R SRR AR EEEEE AR R R

* End of function led display count
R R R R R R R R R R R R R I I I I b I b I b b b b b b b b b b i i 3

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

AZaAa—N—DEILFISEIR - TOSzY PERIFIFIF—2BLTIS AL L 2/ERALTLE
] AW

BENDTNYHREEZTOTCLWNIERDEEEZHERTETDHLSICHRYET, EXFHEEEY 32 562FT
DREER L TE A, adc_count (ADE#AIU F) 21— LED TSI FUEXRRTLET,
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