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« RSKDZ2TOH YT La—FTnozsH
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(DefaultBuild, Debug. Release)%ZEiR || Eukror Release
CEZLESISHoTHNET ARTOEI E- R OIOAT A ELTRE DS (12
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5. Tutorial 7O x4 FDORR

53 LCD/IRJ/La— FO#HE

Pmod LCD @ API #EElZ. RSK & & BICIREEINET, VM VI RI—bHA FOFIBIZH > TER L=
Tutorial 7AS Y DT AINFZEZBEL TS, T4 IILFAD asciih’,
‘r_okaya_lcd.c’% C:¥Workspace¥SC_Tutorial¥src I2aE—L T &L,

RIZ, LTOFIEIZHE > T'SC_Turorial.c’ 7 7 1 ILEFEIFH & U CS+T‘C Source Files’ 7 JL & [T ascii.c’,
‘r_okaya_lcd.c'#iBfl. ‘Dependencies’ 7 # JL & [Z‘ascii.h’. ‘r_okaya lcd.h’ZEHM L TL ZELY,

‘r_okaya_lcd.h’, ‘ascii.c’.

LTS,

« ‘SC_Tutorialc’ 7 74 IL%
‘C:¥Workspace¥SC_Tutorial'h 5
‘C:¥Workspace¥SC_Tutorial¥src’ ~F5 &

€ 3 v

& 9497 FIEA

@ rc

@ #9h7-7
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B4kIZ. ‘Dependencies’ 7 # LA (Z

B EFOIFIEERM

5. Tutorial 7O x4 FDORR
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ARZLI—FEMASBE. UTISRTIA D FXOBICHARZLI—FEMATLLEZELY,

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

Cxxxx IEBEDTYTTERRBYET, FEAE AVIL—FI 7ML EEEHT HERMTIE include’, 1—
Ha— FEHERTIE function’. F O—/NILEHEEERT HEFTTlE'global LB TN TILVET,
AAVMXOBIZARZLA—FEMADZEIZEKY, O—FERICKBLEEENHLRETETET,

cs+7mvzHh tbmTOT Y k- V1) —M'src/smc_gen/general 7 # JLA ZEBRBI L T. ‘r_cg_userdefine.h’
XTI Y9I LTRWTLEEL, RIZ, #define 2 A2 FXOMIZUTOLSICEMLTL LY,

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

#define TRUE (1)
#define FALSE (0)

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

cs+7mozy 7Oy k- Y1) —DC Source Files 7+ LA DSC_Tutorial.cZ4 TILY ) v LT
BTSN, RIZ, 77400 main EO LICUTZEMLTLESL,

#include "r smc _entry.h"
#include "r okaya lcd.h"
#include "r cg userdefine.h"

main B FETR I O—ILLTLEE W, N1 54 FTHRL=-EF% main E&IZa—FZ#EBMNLTLES
Ly,

void main (void)

{
/* Initialize the debug LCD */
R LCD Init();

/* Displays the application name on the debug LCD */
R LCD Display (0, (uint8 t *)" RSKRX66T ");

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

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

{

}
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5.3.1 SPIa—F

Pmod LCD [Et49 > 3> 456 THELT SPI TRAFEEICL>THIEESNES, CS+T7RP Y bOT O
ox¥Y kY1) —m'src/smec_gen/Config_SCI6' 7 + L FZ#RE L T. ‘Config SCI6.WZEF TV Jv I LT
LTS, RIS, 77 M IURERO function 1—H3— R Y ZIZLLTO& SITEMLTLZEL,
/* 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 _SCI6 SPIMasterTransmit (uint8 t * const tx buf, const uintl6 t tx num);

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

RIZ. ‘Config_SCI6_user.c#BlL T'global 1—Ha—FZT U ZIZUTOLSITEMLTL ZELY,
/* Start user code for global. Do not edit comment generated here */

/* Flag used locally to detect transmission complete */
static volatile uint8 t gs sci6_txdone;

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

SCIB DEEI—INYIBEHOLI—FITYF7IAL FXOBIZULTOLSIZEMLTLESLY,

static void r Config SCI6 callback transmitend(void)
{
/* Start user code for r Config SCI6 callback transmitend. Do not edit comment generated here */

gs_sci6 txdone = TRUE;

/* End user code. Do not edit comment generated here */
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T7AILVBEEDI—HFI—FIUTFIZUTOLSIZEMLTLEE0N,

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

VAREEEEEEE SRR EE St E AR Rt EEEE R R Rt

* Function Name: R SCI6 SPIMasterTransmit

* Description : This function sends SPI6 data to slave device.
* Arguments ¢ tx buf -

* transfer buffer pointer

* tx num -

* buffer size

* Return Value : status -

* MD_OK or MD_ARGERROR

*******************************************************************************/
MD STATUS R _SCI6 SPIMasterTransmit (uint8 t * const tx buf,
const uintl6_t tx num)

{
MD_STATUS status = MD_OK;

/* Clear the flag before initiating a new transmission */
gs_sci6_txdone = FALSE;

/* Send the data using the API */
status = R _Config SCI6_SPI Master Send(tx buf, tx num);

/* Wait for the transmit end flag */
while (FALSE == gs_sci6_txdone)
{

/* Wait */

return (status);

}

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k****‘k‘k‘k‘k*****************************************

* End of function R SCI6 SPIMasterTransmit

KKK KKK KK K K KK K R K K K K K K K K K K R R kK K R R R kK K R R ok ok K K R ok kK kK R R kK Rk R Rk R Rk ok ok ok ke /

CORERIE LCD ~® SPI FETI7A—HIHERITT =HITEERT I —IL/ Ny JEEZEMEL, LCD /IR

JJO—KPTAPIELTEHERALET,
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532 CMTa—F

€923 452 THRELT CMT (L LCD IS WTEA S VT E2EHEEHODTALAE4IELT
FRIhFET, CS+TOoz oy tnFOT Y b - Y1) —D'src/smc_gen/Config_ CMTO' 7 A LA EZREIL T.
‘Config_CMTO.N 2 7 A INEZTLY ) v Y LTHWT, 2—HIT Y7342 FXOMIZUTOLSIZEML
TLEEL,

/* 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 */

‘Config_CMTO_user.c’ 7 7 A4 ILERWLT 7 7 4 JLEBEFFED global 1—Ha—FI Y FZICTUTDO KL SIZEM
LTLESL,

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

static volatile uint8 t gs one ms delay complete = FALSE;

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

Em% A4 O—)LL T r_Config CMTO_cmiO_interrupt B8 D1 —Ha— KT U ZIZUTO K S(2EMLTK
AN

static void r Config CMTO cmiO_ interrupt (void)
{
/* Start user code for r Config CMTO cmiO interrupt. Do not edit comment generated here */

gs_one ms_delay complete = TRUE;

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

}

RIZ, Z774IVDRERDLI—FI—RTYTZIZUTOLSITEMLTLZEL,

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

/****************‘k‘k‘k‘k‘k‘k*‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k****************************************
* 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 uintlé t millisec)

{

uintlé t ms count = 0;

do
{
R Config CMTO Start();
while (FALSE == gs_one ms_delay complete)
{
/* Wait */
}
R Config CMTO Stop();
gs_one ms delay complete = FALSE;
ms_count++;
} while (ms_count < millisec);

}

KRR KK K K K K K K K K K K R K R R K K K R K R R R ok K R R R ok K R R R K R R R kK R Rk R Rk Rk kK

End of function R CMT MsDelay
*******************************************************************************/

AZa—N—DEILFHIASENIR - TOSzY MERIXFIF—ZBLTIS—AHWNIEZHAEALTLE
] AW

BEDTNYHREFITOTCULNIERDEMEZHEETEET, Pmod LCD ® 1 1THIZ'RSKRX66T, 2 THIZ
‘Tutorial’, 3 1T H IZ‘Press Any Switch MR EINFET,
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54 XA wFa—FOHKE

A4 YFDAPIHEEE, RSK &EEBICIREEINFET, VM VI RI—bHA FOFIBICH > TER L=
Tutorial 7R Y DT A IWEFESBLTLEEEL, TAHILFEAD rskrx66tdef.h’, r_rsk_switch.h’,
‘r_rsk_switch.c’% C:¥Workspace¥SC_Tutorial¥src [CaE—L TL &Ly,

RIS, AE—=LE=774LEE9230530D&3I12F7AY Y k- W1)—®DC Source Files' 7+ LA |2
‘r_rsk_switch.c’Z B0, ‘Dependencies’ 7 # JL & [Z‘rskrx66tdef.n’ & r_rsk_switch.n’ZBAN L TL &Ly,

AAYFIA—KFTIE. R4 YFD ON/OFF ZHHMT BBV AABEELE TNV RAADZ A IHEEZFERALE
T, TDEH. U232 452 B&KUY 453 923V TEHRESINT-T 7 A4 )L Config_ICU.h",
‘Config_ICU.c’ . ‘Config_ICU user.c’ . ‘Config CMT1.h’ | ‘Config CMT1.c’ . ‘Config_ CMT1_user.c’ .
‘Config_CMT2.h’, ‘Config_CMT2.c’. ‘Config_CMT2_user.cHNHETY,

541 #YRAHI—F

cs+7mvzzy rDTFOTY k- Y1) —d'src/smc_gen/Config ICU' 7+ LA BB L T. ‘Config_ICU.h’
EFTLIY YO LTHNVTLESEWL, RIS, 774 LREREROI—Ha—FITUFIZUTOLSITEML
TLEEEW,

/* 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 irqg no, const uint8 t set r edge);

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

RIZ, ‘Config ICUCZERWVWT I 7AIILRERDAI—HIARIYT7IAY FXOBICUTOXLSIZEML
TLEEELY,

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

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k************************

* 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);

}

[ KKk Sk k ok ok kKA A A K Kk ko k ok ok ok kR A A A A K Kk ko k ok ok ok kA A A A A K K Kk ko k k ok ok ok kA A A A K K Kk ok kR ok ok ok ok ok

* End of function R _ICU IRQIsFallingEdge

‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k***********************/
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/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k************************

* 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)
{

ICU.IRQCR[irg no] .BYTE |= 04 ICU IRQ EDGE FALLING;

}

else

{
ICU.IRQCR[irg no] .BYTE &= (uint8 t) ~ 04 ICU IRQ EDGE FALLING;

}

VAR AR EE R S e R R R RSt A R R R R Rt R R R

* End of function R ICU IRQSetFallingEdge

‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k***********************/

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k************************

* 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 irq no, const uint8 t set r edge)
{

if (1 == set_r edge)
{
ICU.IRQCR[irq_no} .BYTE |= 08 ICU IRQ EDGE RISING;
}
else
{
ICU.IRQCR[irg no] .BYTE &= (uint8 t) ~ 08 ICU IRQ EDGE RISING;
}
}

VAR AR EEE RS SRR R Rt E R RS R R Rt E R

* End of function R _ICU_ IRQSetRisingEdge

‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k***********************/

/* End user code. Do not edit comment generated here */
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RIZ, ‘Config ICU_userc’ZBlL Tlinclude’ 1—Ha— KT Y FIZUTDEIITEMLTLESLY,
/* 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 */

B 2774 LD r_Config_ICU_irq0_interrupt AN 11— a2—FIT Y ZICUTDO LS ITEML TL SN,
/* Start user code for r Config ICU irg0_ interrupt. Do not edit comment generated here */

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

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

B 774 LD r_Config_ICU_irq9_interrupt AN 1—Fa— KT Y ZIZUTDO LS ITEBMLTLESLY,

/* Start user code for r Config ICU irq9 interrupt. 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 TNNHYUREARA4Ta—F

‘src/smc_gen/Config CMT1' 7 # LA %#ERI L T. ‘Config_CMT1_user.c’#BiL T'include’ 2 —Ha3—FI 1)
FICUTOESIZEMLTLEZEL,
/* 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 */

B 774 )LD r_Config_CMT1_cmil_interrupt BAEAD 11— 2—FIT Y FICUTD LS ITEML TL LY,

/* Start user code for r Config CMT1 cmil interrupt. Do not edit comment generated here */

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

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

/* End user code. Do not edit comment generated here */
‘src/smc_gen/Config CMT2' 7 # LA %#ERI L T. ‘Config_CMT2_user.c’#BiL T'include’ 21 —Ha3—FI 1)
FICUTOESIZEMLTLEZEL,
/* 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_Config_CMT2_cmi2_interrupt BN 11— 2—F I Y FICUTDO K SITEML TL LY,
/* Start user code for r Config CMT2 cmi2 interrupt. Do not edit comment generated here */

/* Stop this timer - we start it again in the de-bounce routines */
R Config 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 ADIOVN—8O—R&EAAMVARAYFOaA—F

Fa—rYFZIa—FKTIE, R4V FEWIT L TAD EENTTHN, ADEBROER%E LCDIZRTLET,
AID ZEHBIRICEY 32 457 THRE L= AD £#558 ~ 1) T(ADTRGO#A AinF)AERA I, CPU R—
KE®D SWIIZEHINTWWET, Ff-. SW1ESW2IEY I b7 ) HELTHEELET,
cs+7mvzy rDTADY k- VI)—D'src/smc_gen/general 7 + LA EEE L T. ‘r_cg_userdefine.h’
EFFITNLIU9 I LTRHRVWTLCEEWL, RIS, A—HF3—FIUTFIZUTO&STEML TS,

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

#define TRUE (1)

#define FALSE (0)

extern volatile uint8_t g_adc_trigger;

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

‘C Source Files'Z # JLAD'SC_Tutorial.c &4 T 1) v o LTHRWTLESWL, UTD T 74 )LD main B
BOEIZNASA FPRFEEINATWVWSa—FZEMLTLESZLY,

#include "r s
#include "r ya lcd.h"
#include "r cg userdefine.h"
#include "Config S12ADO0.h"
#include "r rsk switch.h"

> entry.h"

/* 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);
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main B MNIZNASA4 FRTENTVWBRRS YFED 2 —)La— )L/ Ny & #EEE#H E while XOHIZa—F
EUTDESITEMLTLESLY,

void main (void)

{
/* 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();

/* Displays the application name on the debug LCD */
R_LCD Display(0, (uint8 t *)" RSKRX66T ");

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

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

/* Start the A/D converter */
R Config S12AD0 Start();

while (10)
{

uintl6é 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 */
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_Config S12AD0_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 */
}

#:17T. cb_switch_press Bi%. get adc Fi%%. lcd display adc BA# % 7 7 M LREEICUTZEML TL £
AW

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

* 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‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k******************************/

static void cb switch press (void)

{
/* Check if switch 1 or 2 was pressed */
if (g _switch flag & (SWITCHPRESS 1 | SWITCHPRESS 2))
{
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/* 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 : uintl6_t adc value

******************************************************************************/
static uintlé 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 Config 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 Config S12AD0 Get ValueResult (ADCHANNELO, &adc_result);

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

return (adc_result);

}

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

* 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 : uintlé6_t adc result

* Return value : none

******************************************************************************/
static void lcd _display adc (const uintlé_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 & 0x00FO0) >> 4);
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lcd buffer[7] = (char) ((a < 0x0A) 2 (a + 0x30) : (a + 0x37));
a = (uint8_t) (adc_result & 0xO000F);
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);

}

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

* End of function lcd display adc
******************************************************************************/

‘src/smc_gen/Config_S12AD0’ 7 #+ /LA # BB L T. ‘Config_S12AD0.h’ZFALV T function’ 1—Ha3— KT 1)

FIZUTDOESIZEMLTLESLY,

/* 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 */

‘Config_S12AD0.CEZRAWNT 7 7/ L JZREEDI—HFI—RFIT Y TFICLUTZEMLTLZELY,

/* 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
‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k**‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k************************/
void R _S12AD0_SWTriggerStart (void)
{

IR(S12AD, S12ADI) = 0U;

IEN(S12AD, S12ADI) = 1U;

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

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k************************

End of function R S12AD0 SWTriggerStart

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

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k************************

* 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(S12AD, S12ADI) = 0U;

IR(S12AD, S12ADI) = 0U;
}

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k************************

End of function R S12AD0 SWTriggerStop

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

/* End user code. Do not edit comment generated here */
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‘Config_S12AD0_userc’ L T'globall 21— a—FIT Y ZICUTOESITEMLTL S,

/* 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_Config_S12ADO0_interrupt BEZIRD 1 —H a2 — FT Y FIZUTO L SITEML TL &L,

static void r Config S12AD0_interrupt (void)
{

/* Start user code for r Config S12AD0_interrupt. Do not edit comment generated here */
g_adc_complete = TRUE;

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

}

AZa—N—DELFMSELF-TAD) MERRFIF—2BLTI IR0 EZHRALTLE
JAN

6 EDTNYHAREETO>TLNIEROBELEHRTEET . WITIHLDRSAyFEHIT LT, KTV
AA—EADNDLANENEEED AD EHfEZ LCDIZRRLET,
SCla—H¥a—FZEMY HHEEF. BECIHOHAEDTIIEEL,
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55 TFTN\vSFa—FOHkE

SUTILKR—bENLETNYYT FL—XD API#EEE, RSK & LB ICRESIFET, VM v I RE—+H
4 FOFIBIZH > TR LTz Tutorial 7R DT AW FESBLTLESL, THILETHAD
‘r_rsk_debug.h’ & r_rsk_debug.c'% C:¥Workspace¥SC_Tutorial¥src [CaE—L TL 2 &Ly,

RIZ, AE—=LFE=7741LE LY 32 53D&5(ZC Source Files’ 7 # JLA(Zr_rsk_debug.c’ #3870,
‘Dependencies’ 7 # JLA [Z°r_rsk_debug.hZEML T &L,

‘r_rsk_debug.hZFWNTLUTDERAHEMNERL T EZELY,

/* Macro for definition of serial debug transmit function - user edits this */
#define SERIAL_ DEBUG WRITE (R _SCI1l AsyncTransmit)

ZDIY AIEr_rsk_debug.cDFTESHBINET, £, BHEEITNYITA VAT —IAMNFEHRHINDEE
TNy THADBEREERSICLET,

5.6 UART 1— FO#4&
5.6.1 SCla—F

cs+7mvzv rDTRIHY b -V ) —D src/sme_gen/Config SCH1 7 +# LA EEBR L T.
‘Config_SCHM1.n'ZEHZTILY vy LTRWLWTL S, RIZ, 774 ILxREED function’ 21— a— KT
FIZUTO&SITEMLTLEZELY,

/* 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 _SCI1l AsyncTransmit (uint8 t * const tx buf, const uintl6é t tx num);

/* Character is used to receive key presses from PC terminal */
extern uint8_ t g_rx_ char;

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

‘Config_SCI11_user.c ZBiL T'global 21— a— KT Y FZIZUTD &L SIZEMLTLEELY,

/* 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 locally to detect transmission complete */
static volatile uint8 t gs scill txdone;

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

r_Config_SCI11_callback_transmitend B2 —H a2 — FZ Y ZICUTD L S ITEML TLEE LY,

static void r Config SCI1l callback transmitend (void)
{
/* Start user code for r Config SCI1l callback transmitend. Do not edit comment generated here */

gs_scill txdone = TRUE;

/* End user code. Do not edit comment generated here */
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#lTT. r_Config_SCI11_callback_receiveend B#CA—Ha—FIZT U FICUTOELS(TEMLTLEEL,

static void r Config SCI1l callback receiveend(void)
{

/* Start user code for r Config SCI1l callback receiveend. 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 SCI1l receive buffer and callback function again */
R Config SCI11l Serial Receive((uint8 t *)&g rx char, 1);

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

774 IILBREREBEREDfunction’ 2—Ha—FIZ U FIZUTOESIZEML TLEELY,

VAREEEEEEE S SRR EEE RS AR EE Rt EEEE R R Rt

* Function Name: R SCI1l AsyncTransmit

* Description : This function sends SCI1l 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

***********************I*******************************************************/

MD STATUS R_SCI1l AsyncTransmit (uint8 t * const tx buf, const uintlé_t tx num)
{
MD_STATUS status = MD _OK;

/* Clear the flag before initiating a new transmission */
gs_scill txdone = FALSE;

/* Send the data using the API */
status = R Config SCI1l Serial Send(tx_buf, tx num);

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

}

R R KKK K K K K K K K K R o K R K R K K R Kk kK K K ok ok K R R R ok K K R ok ok kR R ok kR Rk R kR ok Rk kK

* End of function R SCI1l AsyncTransmit
*******************************************************************************/
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‘C Source Files’Z #+ LA D‘SC_Tutorial.c’ 4TI 1) v o LTRAWVWTLEZEWL, UTDO T 74 )LD main B

HOLEIZNASA FREESNTWLWSa—FZEMLTLESL,

#include "r smc entry.h"
#include "r okaya lcd.h"
#include "r cg userdefine.h"
#include "Config S12ADO.h"
#include "r rsk switch.h"
#include "r rsk debug.h"
#include "Config SCI11.h"

/* 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);

/* Prototype declaration for uart display adc */

static void uart display adc(const uint8 t gs_adc count, const uintlé_ t adc result);

/* Variable to store the A/D conversion count for user display */
static uint8 t gs_adc count = 0;

main BN D /N, T4 FRERESATWSa—KFEBMLTL S,

void main (void)

{
/* Initialize the switch module */
R _SWITCH Init();

/* Set the call back function when SW1l 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 *)'" RSKRX66T ");

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

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

/* Start the A/D converter */
R _Config S12AD0_Start();

/* Set up SCI1ll receive buffer and callback function */
R Config SCI11 Serial Receive((uint8 t *)&g rx char, 1);

/* Enable SCI1l operations */
R Config SCI11 Start();

while (10U)
{

uintlé 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 */
lcd display adc(adc_result);

/* Increment the gs adc count */

(SW1l or SW2)

*/

if (16 == (++gs_adc_count))
{
gs_adc_count = 0;
}
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/* Send the result to the UART */
uart display adc(gs_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 _Config S12AD0O_Get ValueResult (ADCHANNELO, &adc_result);

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

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

gs_adc_count = 0;

}

/* Send the result to the UART */
uart display adc(gs_adc_count, adc result);

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

else
{

/* do nothing */
}

}
RIZ, P74 NLRERICUTOELESIZEMLTLEELY,

VAR AR EEE R S SRR R RS E Rt EE RS R R

* Function Name : uart display adc

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

* uintlé t: adc result

* Return value : none

***‘k*******‘k‘k*****************************************************************/
static void uart display adc (const uint8 t gs adc count, const uintlé6_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) (gs_adc_count & 0x000F) ;

uart buffer[4] = (char) ((a < 0x0A) ? (a + 0x30) : (a + 0x37));
a = (char) ((adc_result & 0x0F00) >> 8);

uart 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);

}

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k*************************************************

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

AZa—N—DEILFHIASEIR - TOSzY MERIXFIF—ZBLTIS AR EZHALTLE

Sy,
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EEZFERT DHENIC. IVE21—4D USB ik— k& CPU R— FE®D USB Y ZILik— b (VLY EIFE
‘G1CUSB0’) # USB 7 —JIILTEHKITIVENHYET, FLOHTEKLIBE., OVEa1—42DE@AICKF
SANDA VA =LA vE—UHARFTEN, BFNIZTTFASAARSANESA VA —ILENET, TN/
AT R—T ¥ LDOHR— F(COM & LPT)IZ'RSK USB Serial Port (COMx)MIENEST DT, COMKR— +EESZ
BEL, a—SF LY I LERBELTHERELEZ COMKR— FEESDREZToTLESLY,

—SFIYTFDOEHREIX SCHM1 EEULFREICLTLEEWLN(EY a3y 455), 6 EOT/NYHEREFIT-
TOWNIEROEEZHRTEET, 7O LBEREBER. WVTIAIDORS v FEHINAI—IFILY T L
BECY—HR— FOCEHFTIET, RTUIAA—EIDDLANSNBIERTD AD EH#fEF LCD L2 —3F
LY 7 FEBEICRRTLET,

LED A—Ha— FZEMT H5EF. BEZ I SHEAED TSI,

5.7 LED O— FO#S

‘C Source Files'Z # JLAD‘SC_Tutorial.c’Z& TV ) v o LTRHWVWTLEZE LY, LT 774 J)LO main B
BOLICNA 4 FRIRESATWSI—FZEMLTLESLY,

#include "
#include "
#include "
#include "
#include "
#include "
#include "
#include "

/* 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);

/* Prototype declaration for uart display adc */
static void uart display adc(const uint8 t gs_adc count, const uintlé_t adc result);

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

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

main RN /N 54 FRESNATWSHIA—FZEBML TS,

void main (void)

{
/* Initialize the switch module */
R _SWITCH Init();

/* Set the call back function when SW1l 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 *)'" RSKRX66T ");

R_LCD Display(l, (uint8 t *)" Tut a
R _LCD Display (2, (uint8 t *)" :

/* Start the A/D converter */
R _Config S12AD0_Start();
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/* Set up SCI1l receive buffer and callback function */
R Config SCI1l Serial Receive((uint8 t *)&g rx char, 1);

/* Enable SCI1l operations */
R Config SCI11 Start();

while (10)
{

uintlé_t adc result;

/* Wait for user requested A/D conversion flag to be set (SWl1 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 gs_adc_count and display using the LEDs */
if (16 == (++gs_adc_count))
{
gs_adc_count = 0;
}

led display count (gs_adc_count);

/* Send the result to the UART */

uart display adc(gs_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 _Config S12AD0_Get ValueResult (ADCHANNELO, &adc_result);

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

/* Increment the gs adc_count and display using the LEDs */
if (16 == (++gs_adc_count))
{
gs_adc_count = 0;
}

led display count (gs_adc_count);

/* Send the result to the UART */
uart _display adc(gs_adc_count, adc_result);
/* Reset the flag */
g_adc_complete = FALSE;
}
else
{
/* do nothing */
}
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/******************************************************************************

* Function Name : led display count

* Description : Converts count to binary and displays on 4 LEDS0-3
* Argument : uint8 t count

* Return value : none

AR EEEE RS SRR EE AR R EEE R R R

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) 2 LED ON : LED OFF);

}

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

* End of function led display count

R R R R R R R R R R R R R R R R R R S

AZa—N—@DOEILFIASEILR - TAaS Yy REREFFIF—ZBLTIS—AHEWI EEHEALTLE
LY,

CEDTNYHEREEFETO>TCLWNIXRDEEEFHEZRTEET ., EEXFHEEIEI 32 562 FTOARARTERL
TI M. gs_adc_count (ADZE#HHIV ) ZaA—HLED TS FUBKXRTRLET,
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