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5.3 LCD /AR J)ILa— FO#HE

Pmod LCD M API ##Eld. RSK & EHICIRIMENFET, VM v I REZ—bHA FOFIEICH > THERLT=

Tutorial 7R Y D TANWEFESBLTLIEEL, ZHILFAD ascii.h',

‘r_okaya_lcd.h’, ‘ascii.c’.

‘r_okaya_lcd.c’% C:¥Workspace¥SC_Tutorial¥src [CaE—LTL &Ly,
RIZ, LTFOFIEIZHE > TSC_Turorial.c’ 7 7 A L EF#E1 5 & U CS+T'C Source Files' 7 # JL & |Zascii.c’.

‘r_okaya_lcd.c'#3iEfN. ‘Dependencies’ 7 #

JL& [Zfascii.h’, ‘r_okaya lcd.WZEEBMLTL EELY,

« ‘SC Tutorialc 7 74 IL% BB B - SClutoril
‘C:¥Workspace¥SC_Tutorial’h 15 74
‘CZ¥WOI’kSpaCG¥SC_TUtOI'ia|¥SFC”\*§§J « > « 4 » PC » Windows (C) » Workspace » SC_Tutorial
LTLESL, - 8
F 490 FUEA = -
Debug e
& OneDrive - Renesas Electronics Corpo DefaultBuild
I pC Release
- src — :
29I~ E
* e
| hwsetup.c
Mj intprg.c
“ iodefine.h
|:] lowlvl.src
Mj lowsrc.c
mj lowsrc.h
Mj resetprg.c
Mj sbrk.c
A sbri.h
[3] SC_Tuterial.mipj
+ ‘CSource Files 7+ L& &HS v oL =220 o
T, B ->BIEDIT7AIINEEBMER | o ool
*R L—C < 1_: é l,\ |_E Smart Configurator
- )
i..[] Dependencie]  s2M(D) Y E=o7rEEmnm..
= wi B FLWIrLERINN)...
Bl WindowsIZA70-30AZ1-(W) IL—|_| FlLWAFIUERMO
Bl FOUTOMAEAF(R)  Shift+Delete
3 I¥-10 Cirl+C
b I Es )] Cirl+V
d EMOEEN) F2
TP

BT BT 74 I (ascii.c.,

. BEEDIPLEEM

r_okaya_'cd_c‘ SC_TutoriaD E~ « . 4 « Workspace » SC_Tutorial » src v reEE o
C:¥Workspace¥SC_Tutorial¥src /) 5i3EIR | ==- s - o @
Lf(f:éb\o = pc t AR
& Fuvo-F L1 smc_gen
B FAgky S & esciic
r:—z.l Fgaiyh g r_okaya_lcd.c
N | SC_Tutorial.c
= E9Fw
-
D za-iws
5 Windows (C)
= O0-7 727 (D) wlle =
FrAIAEN): | "SC_Tuterial.c” "ascii.c” "r_okaya_lcd.c” v‘ CY=ATrAI"0) &
R20UT4275JG0100 Rev. 1.00 - QENESAS Page 40 of 68
2018.11.30 -




Renesas Starter Kit for RX72T
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AREZLI—FZMASBE. UTISRTIA D PXOBICHRZLI—FEMATLSZELY,

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

Cxxxx I EDIY T TERERBEYET, FEZE AVIL—FRI7AILEEET HER T include’, 11—
Ha— FEHBERTTIE function’. FB—/NILEHZEERT HEFTTlE'global LB I TULVET,
AAVMXOBICHARZLOA—FEMASZEICKY, O—FERICKDEESHLRETEET,

cs+7mvzy bmTOT Y k- Y1) —M'src/smc_gen/general’ 7+ JLA ZEBRBI L T. ‘r_cg_userdefine.h’
EETILY V9 LTHWTLESL, RIZ, #define 204 Y FXORBICUTO L SIZEMLTLEEL,

/* 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)—D'C Source Files' 74 JLA MD'SC_Tutorial.cEF TILY ) w9 LT
BLWT S, RIS, Z741L0 main O LICUTEEMLTL S0,

#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—FZEBMNLTLES
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 *)" RSKRX72T ");

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

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

{

}
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531 SPIa—F

Pmod LCD It 3> 456 THRELIz SPI YRAZEEIZL>THIHEhFEFT, CS+TRP Y b TO
x4 kY1) —D'src/smc_gen/Config SCI6' 7+ LA Z#EE L T. ‘Config_ SCI6.NZEHF T ) vs LT
LTS, RIT, T7MILREBEEOD function 1—HF3— FIT Y ZIZUTO LS ITEMLTLZEL,

/* 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.cZ#FL Tglobal 1—Ha— KT Y ZIZUTOLSIZTEMLTLEEELY,
/* 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 */

SCIE DFEEA—IINYIBEHEOAI—FITY 7,2 FXOBICUTOESIZEMLTLEELY,

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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77 AIVREROA—HFI—FIYTITUTOXSITEBML TSN,

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

VAR EEEEE S SR AR EEEE R R R E 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

KKK K KKK KK K K KKK K K K K KK K K R K KK K R R K KK Kk ok K K K R kK kK R R R R R R R R R R R R R R R Rk R R R R Rk Rk Rk x /

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);

}

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

* End of function R SCI6 SPIMasterTransmit

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

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

€923 452 THELT- CMT (£ LCD #IICEWVNTEA I T 2EHLELILODTA LI12A4TELT
FRENFET, CS+TOz o bDTOP Y k- W) —D'src/lsmc_gen/Config CMTO 7+ L ZERL T,
‘Config_ CMTO.N Z7AILEFATILY Y)Yy LTHWT, A—HIUF7I3A2 FXOMICUTOKLSIZEML
TLIEEL,

/* 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 1 JLZBALT 7 7 4 JLETERSED globall A—Ha—FIT Y ZIZUTO & 528N
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 */

BEE %A% 0—)LLT r_Config_ CMTO_cmiO_interrupt B8t 31— a— KT Y ZICUTNLSIZEML TL
fZ&0Ly,

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, F7AMLVDERERDI—FI—FIYFICLUTOELSIZEMLTLESL,

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

VAR AR EEEE RSt AEEEEEE AR R RS EE R

* 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
******)‘()‘(~k~k~k‘k**k***k***k***k**********************~k*k‘k‘k~k~k~k~k~k~k*‘k***************‘k‘k*****/
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);

}

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

End of function R CMT MsDelay

KKK KKK K KK K KKK K K K K K KK K R R R KK K R R K K R R Rk K R R R Rk R R R R R R R R R R R R R R R R Rk R R R R ARk ok Rk x /

AZa—N—DELFHISELR - TAD) NVERIEFIF—2BLTIS DBV EEFRERALTLE
A

BEDTNYARELET > TONIEROBELZER TEET, Pmod LCD M 1 THIT'RSKRX72T', 2 7HIC
‘Tutorial’, 3 {THIZ‘Press Any Switch BARTRENE T,
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54 XAy Fa—FOHsE

AAYFOAPI#EEEIL, RSK &L LITIRESNFET, VM4V IRF— b AA FOFIBICH > TR L 1=
Tutorial 7R Y D TANWNFESEB LTS, THILEAD rskrx72tdef.n’, ‘r_rsk_switch.h’,
‘r_rsk_switch.c’% C:¥Workspace¥SC_Tutorial¥src [TOE—L TL 2 &Ly,

RIZ, AE—=LE7Z740LEEY2a30530&5127a2 Y k- Y1)—DC Source Files' 7+ JLA(Z
‘r_rsk_switch.c’Z:BM0. ‘Dependencies’ 7 # JL & [Z‘rskrx72tdef.n’ & ‘r_rsk_switch.h’Z B L TL =& LY,

A4y FA—FTIE, R4y F®D ON/OFF Z1RHT 2BV AAKEEE TNV AADS 4 IHEEEFERALE
T, TDEH. U232 452 &KUY 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.cChAHETT,

541 ElYiAHO—F

cs+7mozy tm7Ro sy k- Y1) —D'src/smc_gen/Config ICU 7+ LA ZERL T. ‘Config_ICU.K
EFITNLT YUY LTHNTLESWL, RIS, 77/ LREREOI—HYa—FIUTIZUTOLSITEML
TLESLY,

/* 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 */
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RIZ. ‘Config_ICUCERAWT 77/ LRZBEDI—HFIADRIYT7AAY FXORBICUTOLSIZEML
TLESLY,

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

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

Function Name: R _ICU_IRQIsFallingEdge

* Description : This function returns 1 if the specified ICU IRQ is set to

* falling edge triggered, otherwise O.

* Arguments : uint8 t irg no

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

uint8 t R ICU IRQIsFallingEdge (const uint8 t irg 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);

}

/*******************************************************************************
* End of function R ICU IRQIsFallingEdge
*******************************************************************************/

VAR EEEEE R SRR EEEEE AR R R AR R 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***************************************/

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;

}

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

* End of function R ICU IRQSetFallingEdge

KKK K KKK KK K K KKK K K K K K KK K K R K KK K K R Kk K K R R Rk kR R R R R R R R R R R R R R R R Ak R R R A R Rk R R R A Rk kR ko x /

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

* Function Name: R ICU IRQSetRisingEdge

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

* specified ICU_TIRQ.

* 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;

[ KKK K K K K kK K K R K K K R K KK R K K R R K K R K K R K K R ok Kk ok ok K ok Kk ok K R ok K ok kK K ok K K R ok K R R K R ok Rk R kK K

* End of function R ICU IRQSetRisingEdge

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

/* End user code. Do not edit comment generated here */
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RIZ. ‘Config_ICU user.c B Tlinclude’ 2—Ha—FI Y FIZUTOELSICEMLTLEELY,
/* 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_irq0_interrupt BEEAD 1 —H 23— KT Y ZICUTO L SITEML T ZELY,
/* 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 */

B2 74 )LD r_Config_ICU_irq9_interrupt BN 1 —Fa— KT Y ZIZLUTO LS ITEBMLTLESLY,
/* Start user code for r Config ICU irqg9 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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‘src/smc_gen/Config CMT1' 7 # LA Z#EBI L T. ‘Config_CMT1_user.c' #BilL\T'include’ 2—H¥a—FKxT )
FITUTD&ESITEMLTLZELY,
/* 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 JLD r_Config_ CMT1_cmil_interrupt AN 1 —Ha—FIT Y FICUTO K SIZEMLTLEELY,
/* 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 Z#EBI L T. ‘Config_ CMT2_user.c' #BilL\T'include’ 2a—H¥a— KT )
FICUTOESITEMLTLEZEL,
/* 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 I)L® r_Config_CMT2_cmi2_interrupt NN 1—Fa—FT Y ZICLUTOLSITEMLTLIEELY,

/* 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 DebounceIsrCallback();

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

Fa— k)7L —FTIE. RA Y FZHI T ETAD EfEMNITHON., AD EHOFERE LCD ITRRLET,
AD ZHEIRICE Y 3 > 4.5.7 TERE LT= AID Z#FASA & ') 7(ADTRGO#A AdiF)MAERA S, CPU K—
FEDSWIIZHEBINTWET, Ffz. SWI1ESW2IEV I b7 M) HELTHEELET,
CS+7mozy tmTFBRTP Y k- WI)—0'src/smec_gen/general’ 7 + LA BB L T. ‘r_cg_userdefine.h’
EFTLI )9 LTRVWTLLEEWN, RIZ, A—HFI—FIUTFIZUTOLSITEBMLTIEEL,

/* 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'Z7 # JLFD'SC_Tutorial.c x4 TILY 1) w9 LTHWTLEEWL, UTD T 74 /LD main B
BOLIZNASA FREFESATVWSO—RZEBMLTLIESLY,

#include "
#include "r
#include "
#include
#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 uintl6 t adc_ result);
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main BE#RNIZNA T4 FRRENTVWDR RS Y FED 2 —)La—)L/Ny Y BeEE# & while XOHIZa—F
ZLUTOELESZEMLTLESL,

void main (void)

{
/* 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 *)" RSKRX72T ");

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)

{
uintlé t adc result;

/* Wait for user requested A/D conversion flag to be set (SWl 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 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 */
}

#5147 T, cb_switch_press B%. get adc B8%. lcd_display adc %% 7 7 M L HREREICLUTZEMLTL
=] AW

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

* 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))

{
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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 S12AD0O Get ValueResult (ADCHANNELO, &adc_ result);

/* Set AD conversion start trigger source back to ADTRGOn pin */
R_Config S12ADO_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 : uintl6_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 & 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) 2 (a + 0x30) : (a + 0x37));

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

}

/**********************************************************kk******************

* End of function lcd display adc

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

‘src/smc_gen/Config_S12AD0’' 7 #+ JL A BB L T. ‘Config_S12AD0.h’ %LV Tfunction’ 21— 31— KT 1)

FTICUTOXESIZEMLTLEELY,

/* 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.CZRAWNT 7 7 M L REFEEDI—HFI—FIT Y TICUTZEMLTLEZEL,

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

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

* Function Name: R S12AD0O SWTriggerStart
* Description : This function starts the ADO converter.
* Arguments : None
* Return Value : None
*******************************************************************************/
void R_S12AD0_SWTriggerStart (void)
{

IR(S12AD, S12ADI) = 0U;

IEN(S12AD, S12ADI) = 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(S12AD, S12ADI) = 0U;

IR(S12AD, S12ADI) = 0U;
}

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

End of function R S12AD0 SWTriggerStop

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

/* End user code. Do not edit comment generated here */
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‘Config_S12ADO0_user.c #flL T'global A—Ha—FIT Y ZICUTD LS ITEML TLZELN,

/* 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 1—H a3 — FT Y ZIZUTO L STEMLTL &L,

static void r Config S12AD0_interrupt (void)
{

/* Start user code for r Config S12AD0O interrupt. 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 EDTNYHREZTOTLVNIEROBEZHRETEET, WTIADRM Vv FEHRI LT, KTV
AA—EIDDLANENEEED AD EH#HfEZ LCD IZRRLEFT .
SClA—Ha—FEEMT HEEE. BECCAOHEAEDTIZEL,
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5.5 FNNy S a— Ro#Hs

SYTILR—RENLIEZT/NANY T FL—RD API#EEL. RSK EEHITIRESNFET, VM1V I RE—+A
14 FOFIBIZHE > THER LTz Tutorial 7R Y D TAIWEFESBLTLLEEL, THILETAD
‘r_rsk_debug.h’&r_rsk_debug.c’% C:¥Workspace¥SC_Tutorial¥src ITa E—L T 2Ly,

RIZ, AE—=LEIZ7A4ILEEY 32 53MD&K5I2C Source Files' 7+ LA [Z°r_rsk_debug.c’ZiB/0.
‘Dependencies’ 7 # LA [Zr_rsk_debug.nZEBAML TL ZE LY,

‘r_rsk_debug. W ZBWTLUTDRRAHEIMNERL TLFZELY,

/* Macro for definition of serial debug transmit function - user edits this */
#define SERIAL_DEBUG_WRITE (R_SCI1l AsyncTransmit)

ZDI Y AIEr_rsk_ debug.cDHFTSHBINET, -, BHEBI3TN\YITA VAT —IAMNFEHRHINDEES
TN THADBEEERHICLET,

5.6 UART 00— FO#4
5.6.1 SCla—F

cCs+7mozzyv b7y k- Y1) —Osrc/lsmc_gen/Config SCIT 7+ LA #EEHEL T.
‘Config_SCIM1.hZEZ LY 1) v o LTRHAWLWTL S, RIZ. 774 IILxEBEE®D function’ 11— 31— FKxT )
FITUTDO&SITEMLTLZELY,

/* 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 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_SCI11_user.c’ZBL T'global 2 —Ha— KT Y ZICUTOKSITEBMLTLEELY,

/* 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 B —H a2 — FZ Y ZICUTD L S ITEML TLES 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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#t(+T. r_Config_SCI11_callback_receiveend B3I A—H a2 —FIT U TICUTO LS ITEML TLFEELY,

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 SCI1ll receive buffer and callback function again */
R Config SCI1l Serial Receive((uint8 t *)&g rx char, 1);

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

774 ILEREBEE®D function’ 1—Ha—FIT Y FZIZUTDESITEMLTLESLY,

JHH KKK KK KK KKK KKK KKK KKK KKK KKRKKK KKK KK KKk kkhh kAR KA KKK Kk k ok hoh ok kA A A KKK K&Kk KKKk khok

* Function Name: R SCI1l AsyncTransmit

* Description : This function sends SCI11l 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 _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);

}

VAR AR EEEEEE SRR EEEEE SRR R R EEE Rt

* End of function R _SCI11l AsyncTransmit
*******************************************************************************/
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56.2 H*A2UARTO—F

‘C Source Files' 7 # LA D‘SC_Tutorial.c 4 TILY 1) v o LTRAWVWTLEZE L, UTDT 74 )LD main B
HOEIZNASA PREESNTWWSa—FZEMLTLEZL,

#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 BEHRD/NA 54 FRESN TS —FZEBML TS,

void main (void)

{
/* 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_ICD_Display(0, (uint8_t *)" RSKRX72T ");

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 SCI1l Serial Receive((uint8 t *)&g rx char, 1);

/* Enable SCI1l1 operations */
R Config SCI11l Start():

while (10U)
{
uintl6é 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 gs_adc count */

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, F7ANLRERICUTOELSIZEMLTLEELY,

JEH KKK KKK KKK KKK K KKK KKK KKK KRKAKKE KKK KKKk kkhhh kA AA KA A KKK Kk kk ki h ok ok kA A A A KKK &Kk KKKk okohk

* Function Name : uart display adc

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

* uintl6 t: adc result

* Return value : none

)‘(**k*k**k*k******~k~k*************************************k*k*k*kkk**********‘k*********/
static void uart display adc (const uint8 t gs_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) (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) 2 (a + 0x30) : (a + 0x37));
a = (char) ((adc_result & 0x00F0) >> 4);

uart buffer[15] = (char) ((a < 0xO0A) 2 (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*****************************************

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

AZA—N—DEILFISENLR - TOSzY NERIIFIF—2BLTIS ARV EZHERALTL

LY
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HEFERT HHEIC. avE2—42D USB iR— k& CPU R—FKLE® USB ) 7ZILIR— bk (VIILYEIE
‘G1CUSB0") % USB 7 —JILTHHRT HSLENHYFET . FLOTHEEKELLBE, JVEL—2D0E@EICK
FANDA VA =LA yE—URRREIN, BEKWICTNASAARSANESA DR M=ILENET, T/N\A
AYFx—T ¥ LDOR— F(COM & LPT)IZ'RSK USB Serial Port (COMx)WENET DT, COMKR— +EEF
HRAL. 3—IFIILY I FEEELTHRALEZCOMR— rFESOEELITOTL L,

SHILY I EDREF SCIM1 ERULHREICLTLES LN EY 32 455), 6 EDTNYHREFTIT-
U#’Lli«k@ﬁiﬂ’ﬁ%ﬁ'ﬁm’cgfi?’ T0455 LEMERE®R. WThIDRAS vy FERIMAEZ—ZFILY T+
B TEF—HR— CEWFIIET, RTUVIA—EINLANINDEED AD EH{E%E LCD &4 —=F
»yvﬁﬁﬁriibi¢o
LED A—Ha—F#%EBMT S581F. BEZ O LHRHEDHTL LY,

5.7 LED O— FO#&

‘C Source Files 7+ LA MD'SC_Tutorial.cZ% TILT ) v LTHWTLEZWL, UTD T 74 I)LD main B
HOLEIZNASA FREESNTWWSI—FZEMLTLESLY,

#include "
#include "
#include "
#include
#include
#include " =
#include "Config SC

#include "rskrx72tdef.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;

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

main B8RO /NA T4 FRIREATWWSa—KFZEMLTLEELY,

void main (void)

{
/* 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 *)" RSKRX72T ");

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();
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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 (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);

/* 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 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) ? 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

AZa—N—DEILFHASELR - TASIY VELREFIF—%#BLTIS—DAENI EEHEELTLE
AW

BEDTNYHEREFTH>TLNIEROBEERERTEET, ERBEETEI 32 562 FTOREBTLERL
TI M. gs_ adc_count (ADZE#HHI VL) ZaA—HFLED TS FURKXRTLET,
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