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A

5. Tutorial 7B T

7 FD5ER

TERMRESA7O5PEHENLEST, L
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5. Tutorial 70
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5. Tutorial 70

A

v I

7 FD5ER

53 LCD/iRJ/La— FO#E

Pmod LCD @ API #8E(F, RSK+& EBITIRBtENES . VM VI RE— A FOFIRIZHE> THER L=

Tutorial 7S Y FDITAHILEFEZSBLTLEEEY,
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5. Tutorial 7O T4 FDER
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ARZLI—FZEMADEE. UTISRTIA D PXOBIZARFZLI—RFEMATLIEESLY,

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

Cxxo B EDIY T TERELEYET, FEZIE AVIOIL—FRI7AIEEERZT HER Tl include’, 11—
HO— REHEER Cldfunction’. FO—/NILEHEEET 2ERTClE'global LB SN TWVET,
AAVEMXOBIZARZLOA—FZEMASZEICKY, O—FERICKSPLEEENLRETEET,

cs+7mzzv bt T7BDY k- W) —® Smart Configurator/general’ 7 +# JL X BB L T.
‘r_cg_userdefine N Z4TILY 1) v o LTHRWTL &Ly, RIZ, #define ZFUUTD L SITEMLTL 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+7mvzoy b7 Y kY1) —MDC Source Files' 74 LA M'SC_Tutorial.c 4 TILY 1) v LT
LT ESW, RIZ, Z7A4LO man EAHEOEICUTZEMLTLEEL,

#include "r smc_entry.h"
#include "r okaya lcd.h"
#include "r cg userdefine.h"

main B ETRA/O—ILLTLEEW, N1 54 FTHRLEEFRZ main BHKIZa—FZEMLTSES
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 *)" RSK+RX72N ");

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

R LCD Display(2, (uint8 t *)" Press Any Switch ");
while (10U)

{

}

CDOY=_aTZNIIRBEEINTWVNEOA—FECS+DYV—RIT7AILIZBEYFFITREE. 10T E%kbhb-0 %
B,
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5.3.1 SPIa—F

Pmod LCD I&t49 3> 456 THREL SPI YRARZEICK>THEMEINET, CS+TOo =y D70
x4 k- WI)—D'Smart Configurator/Config_SCI7 7 + JLZ BB L T. ‘Config_SCI7T.hZHFTILY )y
JLTHWTLESL, RIZ, 774 LERERD functon A—Ha— KT Y ZIZIEUTDO &S I1ZEML TL
&Y,

/* 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 uintl6 t tx num);

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

RIZ. ‘Config_SCI7 _user.c’ Bl \Tglobal A—Ha— KT Y ZIZIXUTDKSITEMLTL &L,
/* Start user code for global. Do not edit comment generated here */

/* Flag used locally to detect transmission complete */
static volatile uint8 t s sci7 txdone;

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

SCI7T DFEEA—INYIBEBOI—HFTY ZIZIIUTOLSIZEMLTLESLY,

static void r Config SCI7 callback transmitend(void)
{
/* Start user code for r Config SCI7 callback transmitend. Do not edit comment generated here */

s_sci7 txdone = TRUE;

/* End user code. Do not edit comment generated here */
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T7A4IVREBEROI—YI—FIUTFIZIFEUTOLSZEMLTLEESL,

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

[ KKk k k ok kK A A K K Kk ko ok ok ok ok kR A A A A K Kk ko kR ok ok kR A R A K A K Kk ok ok ok ok ok kR A A A A K K Kk ok kR ok ok ok ok ok

* Function Name: R SCI7 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 _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 */
s _sci7 txdone = FALSE;

/* Send the data using the API */
status = R Config SCI7 SPI Master Send(tx buf, tx num);

/* Wait for the transmit end flag */
while (FALSE == s sci7 txdone)
{
/* Wait */
}

return (status);

}

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

* End of function R SCI7 SPIMasterTransmit

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

COEBIT LCD ~® SPI FETI7A—H#ZERTT =HITEETT I —IL/ Ny JBEEZE/EL, LCD /ix
JIO—FHRTAPIELTHERALET,

532 CMTa—F

923> 452 THELS CMT (X LCD #lIICEWVWTRA I VT &2EHLELIODTA LA 24TELT
FRINAET, CS+TRD Y tODTAD Y k- Y1) —D‘Smart Configurator/Config_CMTO' 7 #+ JLA & &
BIL T. ‘Config CMTO.N 27 A ILESFTILY )y LTHWT, A—FITUTFIZIEUTOLSIZ:EMLTL
fZE0y,

/* 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 */

‘Config_CMTO_user.c' 7 7 A JLZBWT 7 7 A4 JLEBEFAED global’ A —H 22— FIT Y ZICIEUTO K5I8
mLTLEEEL,

/* 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 */
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BEE% A% O—)LL T r_Config CMTO_cmiO_interrupt B8 1 —4a— KT U ZIZIEUTO LS ITEML T
YRR
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, F7ALDOREEDI—HFI—RITYFICEUTOLSITEML TS,

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

[ KKk ok ok ok ok kK K K K K K Kk ko ok ok kR kA A R R K K Kk ko k ok ok ok R R A A R K K Kk ks k ok ok ok ok R A AR K Kk ok ko kR ok ok ok ok ok

* 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 uintlé6 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);

}

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

End of function R CMT MsDelay

KKK KK KKK K K K K K K K K K K R K R K K R R R K R R R kK R R R Rk K R R R Rk kR R R R R R R R R Rk R ok R R Ak ok ok ok ok /

AZa—N—DELFMSELF-TADY NERRFIF—2BLTISI— PRI EZHRALTLE
S BEDTNYAHEREZTO>TCULVNIERDEMEEHERTEET,
Pmod LCD ® 1 fTHIZ'RSK+RX72N', 2 fTH [ Tutorial', 3 1THIZ‘Press Any Switch' &R ENFET,
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54 XAwFa—FOHKE

A4 FD AP #EElX, RSK+& EHITRESINET, V499 RE2—bHA FOFIBIZHE> THER LT
Tutorial 7R Y FDITAHIWEFHESBL TS, Tutorial AP Y D src ZHILFIZUTD I 74
IhHEILEHRALET .

-rskrx72ndef.h’

r_rsk_switch.c

r_rsk_switch.h

NEDITFANET—DAR=ZADTD src 7HNFIZaE—LTLESLY,
53BLRLAET, ThoDI774a4)0LE7O02 ) MZEMLETS,

ALy FA—FTIE, R4y FD ON/OFF ZRHMT HENYRAABEELE TNV ARADZ A IHEELFERALE
T, TDEH., U232 452 &V 453 923V THRESINT=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.chihE T,

541 EYAHa—F

cs+7mozHh rTOT Y k- Y1) —® ‘Smart Configurator/Config ICU' 7 # LA #EBE L T.
‘Config_ICUNZEFTILY ) w9 LTHWTCEEW, RIZ, 774 ILREEROI—HFI—FITYT7IZIEUT
DEIITEMLTLESL,

/* 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 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 */
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RIZ, ‘Config_ICUCEBWT I 7AMILREERDI—HIA FITY ZICIFLUTOLSITEML TLZELY,

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

VAREEEEEEE RS EEEE LR R Rt EEE Rt EE Rt

* 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 irg no)
{

uint8_t falling edge trig = 0x0;

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

{
falling edge trig = 1;
}

return (falling edge trig);
}

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘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_ICU_IRQIsFallingEdge

LR EEEE RS S AR EEE R EEE R EE Rt EEE Rt

VAREEEEEEE SRR EEE RS AR EE Rt EEE Rt EE 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
~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~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 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 nol] .BYTE &= (uint8 t) ~ 04 ICU IRQ EDGE FALLING;

}

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘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 ICU IRQSetFallingEdge

LR EEEEE SRR EEE R EEE R EEE R R R Rt

VAREEEEEEE SRR R RSt AR EE Rt EEE Rt EE Rt

* 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 irg no, const uint8 t set r edge)
{
if (1 == set r edge)
{
ICU.IRQCR[irg no] .BYTE |= 08 ICU IRQ EDGE RISING;
}

else

{
ICU.IRQCR[irg no] .BYTE &= (uint8 t) ~ 08 ICU IRQ EDGE RISING;

}

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘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 ICU IRQSetRisingEdge

LR EEEEE RS EEAEEEEE R EEE AR EEE Rt EEE Rt

/* End user code. Do not edit comment generated here */
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RIZ. ‘Config_ICU_user.c’#BAL Tlinclude’ 1—Ha—FIZ Y ZIZIZLUUTO L SIZEML TL 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_Config_ICU_irq13_interrupt BABAND 1 —5a— KT Y ZIZEUTOE S ITEMLTLEZELY,
/* Start user code for r Config ICU irgl3 interrupt. Do not edit comment generated here */

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

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

B2 74 )LD r_Config_ICU_irq12_interrupt BABAND 1 —5a— KT Y ZIZIEUTOE S ITEMLTLEEY,

/* Start user code for r Config ICU irgl2 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

‘Smart Configurator/Config_CMT1' 7 # LA Z#E&E L T. ‘Config_CMT1_user.c’ ZFiL)T'include’ 1—H 31—
FZTUYTZICIEUTO&SITEMLTLIEZSLY,

/* 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_CMT1_cmil_interrupt AN 1—HF2— KT Y ZICIEUTOLSICEMLTLESE
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 */

‘Smart Configurator/Config_CMT2' 7 # JLZ Z#E&E L T. ‘Config_CMT2_user.c'ZFiL)T'include’ 1 —H 31—
FZTUZIZIEUTOLSITEMLTLSEZEY,

/* 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— 21— FIT U ZICIEUTO LS ITEBMLTL 2
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 ADOaOVN—ZO—R&EAAM VAL YFOaA—F

Fa—rYFZILaA—FKTIE, A1 vFEHIT LT ADEEMNTHON., ADEHBROHER%Z LCD IZRRLET,
AID ZEHBIRICE Y 23> 457 THRIE L= AD £#6%s b 1) H(ADTRGO#A AtmF)AMERA S, CPU R—
FED SWIICEHRSNTWET, £z, SWIESW2IEY I D7 MU HELTHEBELE T,
cs+7mvzHv tO7F7R TS k- W) —® Smart Configurator/general’ 7 +# JL X BB L T.
‘r_cg_userdefine N EFZTILY v o LTRHWTLEZEW, RIZ, A—HFa—FIZ U TFIZIEZLUTOK S IZ:EM
LTLEEL,

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

extern volatile uint8 t g adc_trigger;

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

‘C Source Files'Z # JLA®D'SC_Tutorial.c x4 TV 1) v LTRWTLEEWL, UTD T 74 /)LD main B
BOEIZNASA FRFENATWDaA—KFKZEMLTLESLY,

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

#include "Config S12ADO.h"
#include "r rsk switch.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 BERNIZNS 5S4 FRESNTWBRAS Y FED 2 —)La—)L/Ny H e E while XOFIZa—F
FZLUTDOESITEMLTLEELY,

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 *)" RSK+RX72N ");

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 */
}
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#:1+T. cb_switch_press B#1. get adc 8%k, lcd_display adc BA#Z 7 7 A L REREICLUTZEML TL
A

R

* Function Name : cb switch press

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

* Return value : none

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

static void cb_switch press (void)
{
/* 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;
}
}

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

* End of function cb switch press
************************~k~k****************************************************/

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

* 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

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

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 Config S12AD0 Stop();

/* Start a conversion */
R_S12AD0_SWTriggerStart();

/* Wait for the A/D conversion to complete */
while (FALSE == g adc complete)
{
/* Wait */
nop () ;
}

/* 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);

}

/**************************************~k***************************************

* End of function get adc
******************************************************************************/
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/******************************************************************************

* Function Name : lcd display adc

* Description : Converts adc result to a string and displays
* it on the LCD panel.

* Argument : uintl6_t adc result

* Return value : none

******************************************************************************/
static void lcd display adc (const uintlé_t adc_result)
{

/* Declare a temporary variable */
char t a;

/* Declare temporary character string */
char t 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 = (char_t) ((adc_result & 0x0F00) >> 8);

lcd buffer[6] = (a < 0x0A) ? (a + 0x30) : (a + 0x37);
a = (char_t) ((adc_result & 0xO00FO0) >> 4);

lcd buffer[7] = (a < 0x0A) ? (a + 0x30) : (a + 0x37);
a = (char_t) (adc_result & O0xO000F);

lcd buffer[8] = (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

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

cs+7mzzy bt 7BDTY k- Y1) —® Smart Configurator/general’ 7 +# JL X BB L T.
‘r_cg_userdefine. &4 T)LY 1) v LTHRWVWTL S, RIZ type define ZLUTDLSITEBMLTLES
LYo

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

typedef char char t;

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

‘Smart Configurator/Config_S12AD0’ 7 #+ /LA # &R L T. ‘Config_S12ADO0.h’ % L) T function’ 21—+ 11—
FTUZICIFUTOLSICEMLTLEEL,
/* 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 */
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‘Config_S12AD0.CZBIVNT I 7 M LREZEEDI—HI—FIT Y ZICUTHEEML T FZELY,

/* 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, INTB186) = 0U;
IEN (PERIB, INTB186) = 1U;
S12AD.ADCSR.BIT.ADST = 1U;
}

VAREEEEE RS ER A EEEEE Rt R R R EE Rttt EREEE e EEE Rt

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‘k***********************/

VAR EEEEEE RSt AR R EE Rt e R R R EE R et EREEE R Rt

* 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, INTB186) = 0U;
IR (PERIB, INTB186) = 0U;

}

VAREEEEEEE R SRR AR R R Rt e e R R EEE Rt EREEE R R Rt

End of function R S12AD0 SWTriggerStop

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

‘Config_S12ADO0_user.c'#flL T'globall A—Ha— FZ Y ZICIELUTO L SIZEMLTLZELY,

/* 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 BN I —H a2 — FT Y ZICIEUTOD KL SITEML TL LY,

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—NR—OELFMSELF-TASzY NMERFFIF—2BLTISI MRV EZHRALTLE
I AN

6 EDTNYAHREFITOTLWAIERDEEZHERTEET, WTIHADRA Y FERIET, RTFUY
AA—EIDNOANENBEEND AD LTH#{EE LCDIZRRTLET,
SClA—Ha—F#EMTEEHEE. BEZIHALGHRAEDTLIEILY,
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55 TFTN\vHa—FO#HE

DYTFTILKR—RENLET/NY T FL—RD API#REIE. RSK+EEBITRBEINFET, VMV I RE—+H
14 FOFIBIZHRE>THER L= Tutorial 7Rz DT+ IILFESBLTLESL, Tutorial 7AS Y D
SIC 7AIWNFITUTDI7AIUDHEEEHRELET -

r_rsk_debug.c

r_rsk_debug.h

NEDITFANET—DAR=ZADTD src 7HINFIZaAE—LTLESLY,
53BLRLAET, CThoDI77a4)0E2702 9 MEMLET

‘r_rsk_debug.h Z#HWTLUTDRBAH IR L TLIZSLY,

/* Macro for definition of serial debug transmit function - user edits this */
#define SERIAL DEBUG WRITE (R _SCI9 AsyncTransmit)

CDI Y Ol rsk_ debug.cDHFTSBEINFET, £, BHEEITNYITA VAT —ANFEHINDEES
TNy THADBIREERSICLET,

56 UART O— FO#4&
5.6.1 SCla—F

cs+7mvzzoy tm7OT Y k- YY) —® Smart Configurator/Config SCI9 7 +# L F #ERBI L T.
‘Config_SCIO.NEF TILY ) vy LTHWTLEEW, RIS, 771 ILEEEOD function” 1—Ha— KT
FIZIZLTO LS IZEMLTL EELY,

/* 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 SCI9 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;

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

‘Config_SCI9 userc’ZRL T'globall 21— aA— KIT Y ZIZIZLUTOELESITEMLTLEELY,

/* 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 s sci9 txdone;

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

r_Config_SCI9_callback_transmitend B2 —Ha— FT ) ZIZIZLULTO K SIZEML TL &L,

static void r Config SCIS9 callback transmitend (void)
{
/* Start user code for r Config SCI9 callback transmitend. Do not edit comment generated here */

s_sci9 txdone = TRUE;

/* End user code. Do not edit comment generated here */
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#&17T. r_Config_SCI9_callback_receiveend BEHIZ1—Ha— FIZT Y ZICIEUTO LS ITEML TL FZELY,

static void r Config SCIS callback receiveend(void)

{

/* Start user code for r Config SCI9 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 SCI9 receive buffer and callback function again */
R Config SCI9 Serial Receive((uint8 t *)&g rx char, 1);

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

774 IILBREBEED function’ A—Ha—FIT U FIZIEUTOESITEMLTLESLY,

VAREEEEEEE S SRR R Rt EEEE Rt EEE Rt EE Rt

* Function Name: R SCI9 AsyncTransmit

* Description : This function sends SCI9 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_SCI9 AsyncTransmit (uint8 t * const tx _buf, const uintl6_t tx_ num)

{
MD_STATUS status = MD_OK;

/* Clear the flag before initiating a new transmission */
s_sci9 txdone = FALSE;

/* Send the data using the API */
status = R Config SCI9 Serial Send(tx buf, tx num);

/* Wait for the transmit end flag */
while (FALSE == s_sci9 txdone)
{
/* Wait */
}
return (status);

}

KRR KK K K K K K K K K R R K R K R K K R R R K R R R ok K R R R kK K R R R o K K Rk Rk R Rk Rk kR Rk kR kK

* End of function R SCI9 AsyncTransmit
*******************************************************************************/

56.2 XA UARTI—F

‘C Source Files’ 7 # LA D'SC_Tutorial.c’ 4 TILI 1) v LTHAWVWTLEZE WL, UTDOT 74 /)LD main B
BOLIZNA S FPRESNTWVWSO—FZEMLTLESLY,

#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 SCI9.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);

R20UT4439JG0100 Rev. 1.00 NS Page 57 of 67
Nov.29.19 :{ENES




Renesas Starter Kit+ for RX72N

5. Tutorial 70

A

v T

7 FD5ER

/* Prototype declaration for lcd display adc */

static void lcd display adc (const uintlé_t adc_ result);

/* Prototype declaration for uart display adc */
static void uart display adc(const uint8 t adc count, const uintl6é t adc_ result);

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

main R D/NS 4 FRESNATWBHa—KH#EBMLTLIEELY,

void main (void)

{

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

/* 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 *)" RSK+RX72N ");
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 SCI9 receive buffer and callback function */
R Config SCI9 Serial Receive((uint8 t *)&g rx char,

/* Enable SCI9 operations */
R Config SCI9 Start();

while

{

(10)

uintlé_t adc_ result;

/* Wait for

if
{

}

user requested A/D conversion flag to be set
(TRUE == g adc_ trigger)

1);

/* 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 s_adc_count */
if (16 == (++s_adc_count))
{

s_adc_count = 0;

}

/* Send the result to the UART */
uart display adc(s_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,

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

/* Increment the s _adc_count */
if (16 == (++s_adc _count))
{

s_adc_count = 0;

}

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

&adc_result);

(SW1 or SW2) */
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/* Reset the flag */
g_adc_complete = FALSE;
}

else
{

/* do nothing */
}

}

RIS, F7ALRERICEUTOXESITEML TS,

VAR AR AR EEEEE SRR e Rt EE Rt EE R

* 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

‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘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 uart display adc (const uint8 t adc_count, const uintlé t adc_result)

{
/* Declare a temporary variable */
char_t a;

/* Declare temporary character string */
char 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 t) (adc_count & 0x000F);

uart buffer[4] = (a < 0x0A) ? (a + 0x30) : (a + 0x37);
a = (char_t) ((adc_result & 0x0F00) >> 8);
uart_buffer[14] = (a < 0x0A) ? (a + 0x30) : (a + 0x37);
a = (char t) ((adc_result & 0xO00FO0) >> 4);

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

uart buffer[l6] = (a < 0xO0A) ? (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‘k‘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
‘k*************************************************‘k‘k*‘k‘k***********************/

AZa—N—DEILFASEIR - TOSzY MEEIFXFIF—%2BLTIS—AHWNIEZHRELTLE
AN

EE 2RI HEIIC, OVE1—4® USB /h— k& CPU AR— KED USB L ZILiRk— b (VLY EIE
‘GICUSB0’) # USB 4 —JILTEMTIVLENHYET, FLHTHERLIZIES, JVE2—42DE@AIZF
SANDA VA P—ILAYvE—UHNRTREN, BIMIZTNANSA A RSANEA VR —ILEanET, T/
AR H—T v EDR— F(COM & LPT)IZ'RSK+ USB Serial Port (COMx)MNIENFET DT, COMKR— +EE
EHEL. A—IFIIYVT FERELTHERELE COMKR— FEEDHREEZIToTLESLY,

—SFILYTLDOEEILSCIO EEULEEICLTLEZE LA —L— k19200, T—42&K: 8, /AT 1 E Y
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5.7 LED O— FO#S

‘C Source Files'Z # LA ®D'SC_Tutorial.c x4 TV 1) v o LTRWTLEEWL, UTD T 74 /)LD main B
BOLEIZNASA PRFRENATWDOA—FZEMLTLESLY,

#include "r smc entry.h"
#include "r okaya lcd.h"
#include "r cg userdefine.h"
#include "Config S12AD0.h"
#include "r rsk switch.h"
#include "r rsk debug.h"
#include "Config SCI9.h"
#include "rskrx72ndef.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 uintlé_t adc_result);

/* Prototype declaration for uart display adc */
static void uart display adc(const uint8 t adc_count, const uintlé t adc_result);

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

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

main BERAD/NA 54 FRESATNSHA—FZEMLTIEELY,

void main (void)

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

/* Set the call back function when SWl or SW2 is pressed */
R_SWITCH SetPressCallback(cb_switch press);

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

/* Displays the application name on the debug LCD */
R _LCD Display (0, (uint8 t *)" RSK+RX72N ");

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 SCI9 receive buffer and callback function */
R Config SCI9 Serial Receive((uint8 t *)&g rx char, 1);

/* Enable SCI9 operations */
R Config SCI9 Start();

while (1U)
{
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);
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/* Increment the s _adc_count and display using the LEDs */
if (16 == (++s_adc_count))
{
s_adc_count = 0;
}

led display count (s_adc count);

/* Send the result to the UART */
uart display adc(s_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 s_adc_count and display using the LEDs */
if (16 == (++s_adc_count))
{
s_adc_count = 0;
}

led display count (s_adc count);

/* Send the result to the UART */
uart display adc(s_adc count, adc result);
/* Reset the flag */
g_adc_complete = FALSE;
}
else
{
/* do nothing */
}

RIS, 774 LHEERICEUTOLSITEML TS,

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

* 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 e EE R EEE R 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) 2 LED ON : LED OFF);
LED1l = (uint8 t) ((count & 0x02) ? LEDioN : LED OFF);
LED2 = (uint8 t) ((count & 0x04) 2 LED ON : LED OFF);
LED3 = (uint8 t) ((count & 0x08) 2 LED ON : LED OFF);

}

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

* End of function led display count
******************************************************************************/

AZa—N—0DEILFHILSELF - TADTY NEEREFIF—#HLTIS—MNEVWI L F#HRELTLE
=LY,

BEDTNYAREZITOTCLNIERDEMFEHRETEET, EXFHEREIEI 32 562 FTORBERL
TIMH., s adc_count (ADERADY L) ZA—HLED TS FUBRRRTLET,
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