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RSKRX113 6. 1—Ha1— KOS
6.4 A—F&ER 774 ILA~D3— KB
—OtEUarvTI, HILLa—FERSN=T 7/ ILICa—FZEBMLET,

O—FRERIT 7ML, CS+TRDzH bOTAD IO Y Y—D'TF7AIV > A—FERZEFTILY Y
v LTREWLTLESLY,

LBOEI L aVICTHSTHEED I7AILEZEBEALET, RIZ. SOFFa AV MIBHEINTLSHRERN
DHREEIE—L, BRELEI 7/ ILOEEERICR—R FLTLEEL,

6.4.1 r_cg_userdefine.h a— K&
cs+7Rszoy b7 bW —Dr_cg_userdefine.hE X TILY 1) v LTHRWLNTL LY,

RIZ. 774 ILDEREEIZHD function AL—FI—KFKaA Y FXOBIZULTOHARALa—FEEMLT
CEELY,

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

#define TRUE (¢H)
#define FALSE ((®))

extern volatile uint8_t g_adc_trigger;

/* End user code. Do not edit comment generated here */
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6.42 r_cg_sl2ad.c 3— Fi&in
cs+7mozy rnT7AYY bWV —D'r cg_sl2adcEFETILY ) v LTHRWLNTLEELY,

RIZ, 774 ILVDORERICHAI—FI—FIUT7IA D FXOBICUTOAREZ LI—FEEMLTLE
I AN

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

/
* Function Name: R_S12AD SWTriggerStart
* Description : This function starts the ADO converter.
* Arguments > None
* Return Value : None
/
void R_S12AD_SWTriggerStart (void)
S12AD.ADCSR.BIT.ADST = 1U;
}
/
End of function R_S12AD_SWTriggerStart
/
/
* Function Name: R_S12AD_ SWTriggerStop
* Description : This function stops the ADO converter.
* Arguments > None
* Return Value : None
/
void R_S12AD_SWTriggerStop (void)
S12AD.ADCSR.BIT.ADST = 0U;
3
/
End of function R_S12AD_SWTriggerStop
/

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

6.4.3 r_cg_sl2ad.h a— FiEM
cs+7mzy rpTFOCzH bW —D'r cg_sl2ad.nEHF TILY Y v LTHRWTLEE,

RIZ. D74ILDOEREREIZH D function AA—Ha— KT Y7342 FXOBIZUTOARE LO—FEE
mLTLLEEL,

/* 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_S12AD_SWTriggerStart (void);
void R_S12AD_SWTriggerStop (void);

/* End user code. Do not edit comment generated here */
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6.4.4 r_cg_sl2ad_user.c 31— FiEH
cs+7mozy rnT7OP Y b WI)—D'r_cg_sl2ad userc’EHF T v o LTRHWTLZELY,

RIZ, global AA—H3—FIY7a* 2 FXOM, 2—H3—FIYT7I3AV FXOEICUTOARE LA
aA—RZEMLTSESLY,

/* 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 */

UTOARA LO— F % static void r_s12ad_interrupt(void)IZiEMM L T FZ &Ly,

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

/* Flag that the ADC had completed a sample */
g_adc_complete = 1;

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

6.45 r_cg_sci_user.c O— Fi&m
cs+7mozy rT7APY bW —D'r_cg_sci_usercE A TILY 1)y LTHRWLWTL &L,

RIZ, global AA—H3—FIY73* 2 rXOM, 2—H3—RFIYT7I3AV FXOEICUTOARE LA
aA—RZEMLTSESLY,

/* 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 scil_txdone;

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

UT®OARA LO— F % static void r_scil_callback_transmitend(void)IZ:BAIL TL &Ly,

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

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

UT®DAHRA LO— K% static void r_scil_callback_receiveend(void)[ZiBMM L TL 2 &Ly,

/* Start user code. Do not edit comment generated here */
/* Check the contents of g_rx_char */

g_rx_char = g_rx_char & OxDF; /* Ensure ASCII1 char is in upper case */
/* Check for the "c* trigger command */

if ("C" == g_rx_char)

{

}

/* Set up SCI1 receive buffer and callback function again */
R_SCI11_Serial_Receive((uint8_t *)&g_rx_char, 1);

g_adc_trigger = TRUE;

/* End user code. Do not edit comment generated here */
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UTDOARELA—FET7ALRERRICHAII—FIA—FIT U734 FXOBITEMLTLEEL,

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

/
* Function Name: R_SCI1_AsyncTransmit
* Description : This function sends SCI1 data and waits for the transmit end flag.
* Arguments : 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);
3
/
* End of function R_SCI1_AsyncTransmit

/

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

6.4.6 r_cg_sci.h a— Fi&mn

cs+7mzy rT7OCI o bV —Dr cg scithEETILY )y LTHWLWTLESL,

RIZ, function HA—Ha—KIYF7I3AY FXOMIZUTOAREZ La—FZEMLTLESL,

/* 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_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 */
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6.4.7 r_cg_main.c O— Fi&im
cs+7mzy rpT7AYII bW —D'r cg maincEF TILY Y v LTRHRWLWTLEEL,

RIZ, include AA—4 33— FI Y734 FXORBICUTOHREZ LI —FEEBMLTLESLY,

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

#include "r_cg_sl2ad.h"
#include "r_lcd_appv2.h"
#include "r_rsk_utility_h"
#include "rskrx113def.h"

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

global FA—Ha—FIYT7I3AY FXOREITUTOARE LO—FZEBMLTSEEL,

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

/* Welcome banner - displayed on serial port at startup*/
static uint8_t welcome_banner[] = "RSK RX113 - Tutorial - Press "c® or SW3 for ADC Conversion\r\n\0";

/* 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 adc_count, const uintl6_t adc_result);

/* Variable to store the ADC 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);

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

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

UTDHRA La— K% void main(void)IZEBM L TL &Ly,
o aO—FEREN = while QU)IL—TTELEEEELTLEEL,

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

/* Display Project Title on LCD*/
R_LCD_DisplayPanelString( PANEL_LCD_LINE1, (uint8_t*) "TUTOR™);

/* Set up SCI1 receive buffer and callback function */
R_SCI11_Serial_Receive((uint8_t *) &g_rx_char, 1);

/* Enable SCI1 operations */
R_SCI11_Start();

/* Display Welcome Banner on Serial Port */
R_SCI11_AsyncTransmit(welcome_banner, sizeof(welcome_banner));
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while (1U)
{

uintl6é_t adc_result;

if (TRUE == g_adc_trigger)

{
/* Call the function to perform an ADC conversion */
adc_result = get_adc();

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

/* Display count on LEDs */
led_display_count(adc_count);

/* Send the result to SCI1 UART */
uart_display_adc(adc_count, adc_result);

/* Increment the adc_count and check roll over */
if (16 == (++adc_count))

adc_count = 0;

}

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

/* SW3 is directly wired into the ADTRGOn pin so will
cause the conversion and interrupt */
else if (TRUE == g_adc_complete)

{
/* Get the result of the ADC conversion */

R_S12AD_Get_ValueResult(ADCHANNELO, &adc_result);

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

/* Display count on LEDs */
led_display_count(adc_count);

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

/* Increment the adc_count and check roll over */
if (16 == (++adc_count))

adc_count = 0;

}

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

else

{
}

/* do nothing */

}

/* 1If the user has requested ADC sample via the serial port */

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

UTDOHRA La— K% void R_MAIN_Userlnit(void)IZ:BM L TL &L,

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

/* Initialise the LCD for the RSK LCD APP V2 display board */
R_LCD_Create();
R_LCD_Start();

/* Start the ADC */
R_S12AD_Start();

/* End user code. Do not edit comment generated here */
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T7ALVDRERICHDI—FI—FIT Y7L FXOBIZUTOARZ LI—REEBMLTLZEL,

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

/
* Function Name : get_adc
* Description : Creates a ADC12 Software trigger and returns the ADC result,
* once the ADC conversion is complete.
* Argument I none
* Return value : uintl6_t ADC sample value
/
static uintl6_t get_adc (void)
{
/* A variable to retrieve the ADC result */
uintl6é_t adc_result;
/* Start a conversion */
R_S12AD_SWTriggerStart();
/* Wait for the ADC conversion to complete */
while (FALSE == g_adc_complete)
/* Wait */
3
/* Stop conversion */
R_S12AD_SWTriggerStop(Q);
/* Clear ADC flag */
g_adc_complete = FALSE;
R_S12AD_Get_ValueResult(ADCHANNELO, &adc_result);
/* Set AD conversion start trigger source back to ADTRGOn pin */
R_S12AD_Start();
return adc_result;
3
/
* 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 temporary character string */
char lcd_buf[4];
/* Convert ADC result into a character string, and store in the
local string lcd_buffer */
uintlé_to_string(lcd_buf, Ou, adc_result);
/* Display the ADC value - Line 3 provides three
* characters, so skip the unused leading zero
*
/
R_LCD_DisplayPanelString( PANEL_LCD LINE3, (uint8_t *) lcd_buf + 1);
3
/
* End of function lcd_display_adc
/
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/
* Function Name : uart_display_adc
* Description : Converts ADC result to a string and sends it to the UARTL.
* Argument : uint8_t : adc_count
* uintl6é_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 uint8_t 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 & 0OxOF00) >> 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_SCI1_AsyncTransmit(uart_buffer, sizeof(uart_buffer));

3
/
* End of function uart_display_adc
/
/
* Function Name : led_display_count
* Description : Converts count to binary and displays on 4 LEDSO-3
* Argument o 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);
}
/
* End of function led_display_count
/

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