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Fy FOvLob-19370-5- =2 =g

-

|
25

v =5 5C Tutorial
[ Includes
w [ src

v [ smc_gen
= Config_CMT0
&= Config_CMT1
= Config_CMT2
= Config_ICU
= Config_PORT
= Config_S12AD0
&= Config_SCI11
= Config_5Cl6
= general
= r_bsp
&= r_config
= r_pincfg

[€ SC Tutorial.c

(= trash

=| SC_Tutorial HardwareDebug.launch

;:5':_.‘1 SC_Tutorial.scfg

Bl 4-49 AR— b+ -aV 745 L—32 7+ L5

T—PRAR—RDELIZH D E'?R"SI CEFALT., CIC++IR—RRIF4ITIZRYET, 'FOSzH +
AZa—) TELRTOS I b £HdFa— FYTLERRTS ® R vs@ALES, TODT
b REIS—H L THEShET.
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5. A—H¥a— FO#HS

COETIZ. BYUDT7TYr—2ara—FK2700z 9 MZEBMLET, 2—HI(Fk RSK Web 41 VX b—
SIZHBIV—RITFANET—HDAR—=—ZAADAE—, a—FEF I 74 ILODA—Fa—FT Y FIZa—FK
EBMTSL5ERLET,

O—FKliE, 2O Y FOBEBDOD 774 LIZHD. ROELS5HEaAAY FTRYONzA—Ha—FT
FIZEATEILELAHY EI,

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

CxIBEDTY T TEBYET, EZIE AVIIL—F I 7ML EEET HER TIlEinclude’, 11—
Ha— REHBETE function’. FO—/NILERZERT SEFTIE'global LRBBENTVET,
AV MXOBIZHRALIA—FREMRZAZEIZEY., O—RERIZEBEZEENSLFRETEET,

5.1 LCD /AR J)La— FOHSE

Pmod LCD O API #8El&. RSK & & BICRRESATLET, RSK A VR F—35® Tutorial AT ¥ kI
& %’ascii.h’, 'r_okaya_lcd.h’, 'ascii.c’. & U'r_okaya lcd.c’Z7 7 1 JL% C:\Workspace\SC_Tutorial\src [
E—LTLEZEW, J7MILERAS-1DLS5ICEBNICTO ) b~BIMShET,

[ Project Explorer 53 =R =S

v =% S Tutorial [HardwareDebug]
e Includes

v [ osrc
[= smc_gen
[ asciic
asciih
[€] r_okaya_lcd.c
r_ckaya_lcd.h
[ SC_Tutorial.c

®51 7a2zH bADT 74 IILDEM
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e2studioMFAT Y k- YIJ—T, 'src\smc_gen\general' 7+ LA ZER L T. 'r_cg_userdefine.h'&4 J
LU w9 LTRWTLEEL, RIZ, #define 3 A2 FXOBIZUTOLSITEMLTLEZEL,

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

#define TRUE (¢D)
#define FALSE ()

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

e2studiodTAT Y k- YI)—T ' 'sic7AHILFEREAL T, 'SC_Tutorial.c Z7AILEFZTILI )y LT
BT ES L, &IZTEES #includer_smc_entry "D FICUTZEEMLTL &L,

#include "r_smc_entry.h"
#include "r_okaya lcd.h"
#include "r_cg userdefine.h"

main B FETR Y O—I)ILL, UTDESIZ/N\A 54 FTHRL=ERMZE main BEERICEBML TS,

void main(void)

{
/* Initialize the debug LCD */
R_LCD_InitQ);
/* Displays the application name on the debug LCD */
R_LCD_Display(0, (uint8_t *)" RSKRX66T ');
R_LCD_Display(1l, (uint8_t *)" Tutorial ");
R_LCD_Display(2, (uint8_t *)" Press Any Switch ');
while (1U)
by

¥
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511 SPIla—F

Pmod LCDIE+£ 9 2 3 V456 THRE LI=SPIRRA A EEFICL > THIHENET, e?studiod Ty b -
W 1) —®'src\smc_gen\Config_SCI6'7 #+ /LA Z# BB L T. 'Config_SCI6.n'EX T)ILY 1) v o LTRHWTL
S, Z7AMIIRBREO function 1 —HO—RFI Y7342 FXOMICUTOI—RFZEMLTL S,

/* 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 */

HJIZ'Config_SCI6_userc'Z#BlL Tglobal2—Ha—KI Y73 AL FORBICUTOLSIZEMLTLESLY,

/* 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 */
SCI6 DFEEFEI—IINYIEHDI—FaA—FITYT7IAD FPXOBICUTOLSITEMLTLEZELY,

static void r_Config_SCI16_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 */

}
T7AILVBBROI—FI—FIYF7aAY FXOBIZUTOESIZEMLTLEEL,

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

Function Name: R_SCI16_SPIMasterTransmit
Description : This function sends SPI6 data to slave device.
Arguments . tx_buf -

transfer buffer pointer

t~>x_num -

buffer size
Return Value : status -

MD_OK or MD_ARGERROR

O X Ok X F X XN\

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 APl */
status = R_Config_SCI6_SPl_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

/

ZDRE#MIX LCD ~D SPI EFET7O—HEHZERTTAOHICEERTI—IAAYIE#HEFEAL, LCD £
Sa—J)LOAPIELTHEALET,
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512 CMTa—F

Pmod LCD #IfIICE T, 24 SV BEHEmETEOITTA LA IARERBATILENHYET, &5
a3y 452 THREL- CMT #EHLTERLET, 'src\smc_gen\Config_ CMTO\Config_ CMTO.h'ZEALVT.
T7AILDRERICH S function L—HFI—FI Y 72AY FXOBIZUTOLSITEMLTLFZELY,

/* 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'#B WL T'global A—Ha2—FI Y7342 FXDORBICUTOKSITEMLTL I,
/* 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 */

r_Config_CMTO_cmiO_interrupt B & TR/ O0—IL L, UTFOFTZ1—Ha—FIT 7342 FXOREIZLL
TOXSITEMLTLEEL,

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 */

}
RIZT7AILEREBEREOI—HO—FKITY7arA2 FXOBIZUTOLSIZEMLTLEELY,

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

Function Name: R_CMT_MsDelay

Description : Uses CMTO to wait for a specified number of milliseconds
Arguments : uintlé_t millisecs, number of milliseconds to wait
Return Value : None

FoX X XN

void R_CMT_MsDelay (const uintl6_t millisec)
{

uintlé_t ms_count = O;

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);
h
/
End of function R_CMT_MsDelay
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52 A9 I)L— EIRADEM

T FEBETBHIC, AN TEDHITA VI IL—FNRREZENTEI2LEAHYFET, 7Oy
b THORTA—5—TSC_Tutorial FAD Y FEER, B0V TTANT o EERLET,
52M&SIZC/C++EJ K -> &R -> Compiler -> V—XIZHEIL. 41 VU IL—F - D7/ ILERERT S

THILE DHEIZE ﬂu-l-\ “D =9 UvoET,

-2 —
o ClCes ELE ~ i Common AVDN=F TP ERTF 3TALT ases e

Tool chain 745~ Bov
ENkER 48 Pic/eiD
axyy v & Compiler
= v (B YA
£ & mE

v ez @ A7voh
MISRA- CITW FIoh & ar g

ncl v @ 8af "8 /sme_gen/Config_SCI 1}

EHE "3{workspace loc:/${ProjName}/src/sme_gen/Config_SCI6}"

&8 #n "§{workspace_loc:/${ProjNamel/src/sme_ gen/Canlg S12AD0}"

[ (B MISRA-C -l || “Hworkspace loc:/§{ProjName}/src/sme_gen/general]” v

(mas L gi’?f— T AR EOREASIN-FFT ) aa a8
Trill:
.

rojName}/src/smc_gen/r_bsp}"

rojName}/src/sme_gen/r_config)”
PrDJNamE}/src/smc gen/Config CMTo}"

3 Jsme. n/Canlg _CMTH)"

© i Assembler
@& v-x
B A7
72'] k- & var
e B B
Fosorea & =it
VTR IRE & 2-7-
SFFITER v B Linker
v @An
& s
v @iEn
& mE JUFOEyY-VIO0ES LR AR=RrINY]
Y
B Bl
v (& ery3y
= uw I
=

] STk
& 20
&a1-v-

v ¥ Library Generator

@ Fovtl
52 4 27 I)Lb— F/RREM

FALYRY - RRADBINEATOTTI—HAR—R . REVES Y S L. THILEBIRA4T7O5
T SC_Tutoriallsrc 74+ VA EZSBLET, B 53DKSIT Ta4LY b - RRAEFEBMTE50KKRE2 V%
2)voLET,

e FALIR— [{AmED

FALIR=

‘ $fworkspace_loc:/${ProjMame}/src}

oK Fovtl I7 )b SR k..
53 T4 LY b - /{2 D3EM

BRESATATRRTEINZL, IV EV U I LTAVINL—FRI7Z7AILDTA LY R)ERTSE
ZLEE0LY,

‘Changes made will not be reflected in the index until it is rebuilt. Do you wish to
rebuild it now?

)
5-4 REXA4 7T

'Project' * — a2 —M 5 'Build Project' #:&#IiR$ 5 h., [T REUEBALTCEEL, e studio lFTS—0%
W7oy FEEBELET,

TP bE 6 ETHATATNVALZFEALTETTES&LSITHYEL, Pmod LCD @ 1 1THIC
'RSKRX66T'. 2 1THIZTutorial'. 3 1TBIZ'Press Any Switch' &R LF 7,
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53 XA wFa—FOHE

AL yFD APl #EEFX, RSK & EBITRESATVET, RSK 4 X b—35® Tutorial 7R Y MMIH
%'rskrx66tdef.h’, 'r_rsk_switch.h’, 'r_rsk_switch.c’Z 7 1 JL% C:\Workspace\SC_Tutorial\src [T E—L TK
&Ly,

AAYFIA—FKTIE, V> 3> 453 THE L7 74 JL Config_ICU.h, Config_ICU.c & & U
Config_ICU_userc OFDE Y AHMEEL., U 3> 452 THERELIZT 74 )L Config_CMT1.h,
Config_CMT1.c. Config_CMT1_user.c. Config_CMT2.h, Config_CMT2.c & & U Config_CMT2_user.c ® 1
URTIVFRAAIMELZFEALET, oD T 7AILIZIE, r_rsk_switch.c D API B TRHEL L DR A
Y F D ON/OFF DR ET/IND U RANBEZRET L5126, EMOI—HFI1—FERETILELHYFET,

531 E#lYAHa—F

e2 studio 7Oz k- WIJ—T, 'src\smc_gen\Config_ICU' 7 # JLX #ERBIL T. 'Config_ICUhZE ST
W)y LTHWTLESL, F7MILLREEROI—HFI—FIU7aAY FXORBIZUTOLSIZEM
LTLrEEL,

/* 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 irg_no, const uint8_t set_r_edge);

/* End user code. Do not edit comment generated here */
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RSKRX66T
RIZConfig_ ICUCERWT, 7274 IILREEDI—HYI—FIY7aAY FXOBICUTOLSIZEMLT
<y,
/* 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, O if not
/
uint8_t R_ICU_IRQIsFallingEdge (const uint8_t irg_no)
{
uint8_t falling_edge trig = 0x0;
iT (ICU.IRQCR[irq_no]-BYTE & _04_ ICU_IRQ_EDGE_FALLING)
falling_edge_trig = 1;
3
return (falling_edge_trig);
3
/
* End of function R_ICU_IRQIsFallingEdge
/
/
* 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_T _edge, 1 if setting falling edge triggered, O if
* clearing
* Return Value : None
/
void R_ICU_IRQSetFallingEdge (const uint8_t irg_no, const uint8_t set_f_edge)
if (1 == set_fT _edge)
ICU.IRQCR[Lirg_no].BYTE |= _04_ICU_IRQ_EDGE_FALLING;
}
else
ICU. IRQCR[Lirg_no].BYTE &= (uint8_t) ~_04_ICU_IRQ_EDGE_FALLING;
}
/
* End of function R_ICU_IRQSetFallingEdge
/
/
* 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, O 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[Lirg_no].BYTE |= _08_ICU_IRQ_EDGE_RISING;
3
else
ICU. IRQCR[Lirg_no].BYTE &= (uint8_t) ~_08_ICU_IRQ_EDGE_RISING;
3
/
* End of function R_ICU_IRQSetRisingEdge
/

R20UT4156JG0100 Rev. 1.00 RENESAS
2018.09.30

Page 45 of 66



RSKRX66T 5. 1—H¥1— FO#HE

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

ZIZ'Config_ICU_user.cC’#BILT. 'include’2—HaA—FITY7aAr*Y FXOBICUTOLSICEMLTL
=y,
/* 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 */

BLZ774/LD r_Config_ICU_irq0_interrupt BeHAD 11— 23— FIT Y7342 FXOMIZUTOKSITE
mLTL &,
/* Start user code for r_Config_ICU_irq0_interrupt. Do not edit comment generated here */

/* Switch 1 callback handler */
R_SWITCH_IsrCallbackl();

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

BLC 2774 /)LD r_Config ICU_irq9_interrupt AN A—Fa— KT Y73 A2 FXOMIZUTD L SIZ1E
mLTLiEZEL,

/* 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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532 TFTNHYUREALA4Ta—F

e2 studio MFOL s k- Y1) —T, 'src\smc_gen\Config CMT1'Z # LA ZERI L T'Config_ CMT1_user.c'
ZBWLTinclude Aa—H¥a—RFT Y73 A2 FXOBITUTOLSITEMLTLZEL,

/* 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 7 74 JLMDr_Config_CMT1_cmil_interruptFd#AND1I—H 23— FT Y73 A2 FXOMIZUTOLSIZE
mLTrEELy,

/* 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_DebouncelsrCal lback();

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

'src\smc_gen\Config CMT2' 7 # JL A BB L T. 'Config CMT2 user.c'#B L T, 'include’2—H¥ 21— KT
D73*2 FXORBICUTOKSITEMLTLIZELY,

/* 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 L 277 4)L®D r_Config_ CMT2_cmi2_interrupt BN I—H 32— FT Y72 A 2 FXOMBIZUTOELS I
EBMLTLIEZELY,

/* 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_DebouncelsrCal lback();

/* End user code. Do not edit comment generated here */
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533 ADaOVN—BOA—FEALIRLYF

Fa—hrUFILO—FKTIE, R4 FEHT LT AD TN ITTHOIA, ZOHEE%E LCD IZRRTLET, t
92332 457 THREL AD ZTH#ER1A ') HADTRGO# A NixF)EFAT 51-HIZ. CPU R— FETIE
SWIIZHEEINTWET, CODI—FTIESWLIFRLIESW2DAALREEIhEE, EHICADC Y AHY
—REBERET A ELITEY, A—FRLAYF SWIEIUSW2 YT b7 )7 ADEHBREETL
FF9,

e2studiod® 7B Y k- WIJ—T, 'src\smc_gen\general' 7 # JLF BB L T. 'r_cg_userdefine.h'7 7 A
LERWTK S, 22— a—FIY7a3A2 FXOMIZUTOLSICEMLTL I,

/* Start user code for function. Do not edit comment generated here */
#define TRUE (€D

#define FALSE ((®))

extern volatile uint8_t g_adc_trigger;

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

Ao kY —T, 'sccTAHIFEREBELT, 'SC_Tutorial.c 77 A IILERZE. N1 54 FRERSIIT=
a—F#EMLTLEELY,

#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 uintl6_t adc_result);
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RIZ main BEBRIZUTDNA 54 FRESNF=0— K& while XOFP[Za—FZEMLTIESLY,

void main(void)

{
/* Initialize the switch module */
R_SWITCH_InitQ);
/* Set the call back function when SW1 or SW2 is pressed */
R_SWITCH_SetPressCal lback(cb_switch_press);
/* Initialize the debug LCD */
R_LCD_Init Q;
/* Displays the application name on the debug LCD */
R_LCD_Display(0, (uint8_t *)' RSKRX66T ');
R_LCD_Display(1, (uint8_t *)" Tutorial ");
R_LCD Display(2, (uint8_t *)" Press Any Switch ");
/* Start the A/D converter */
R_Config_S12AD0_Start();
while (1U)
uintlé_t adc_result;
/* Wait for user requested A/D conversion flag to be set (SW1 or SW2) */
iT (TRUE == g_adc_trigger)
{
/* Call the function to perform an A/D conversion */
adc_result = get_adc();
/* Display the result on the LCD */
Icd_display_adc(adc_result);
/* Reset the flag */
g_adc_trigger = FALSE;
by
/* SW3 is directly wired into the ADTRGOn pin so will
cause the interrupt to fire */
else iIf (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 */
Icd_display_adc(adc_result);
/* Reset the flag */
g_adc_complete = FALSE;
}
else
/* do nothing */
}
3
3
#17T. cb_switch_press Bi%k. get adc BE%k. lcd display adc ¥ 7 7 M/ LR ERICUT#EMLTL 2
AN
/
* 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 */
ifT (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;

¥
ks
/
* 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 I none
* Return value : uintl6_t adc value
/
static uintl6_t get _adc (void)
{
/* A variable to retrieve the adc result */
uintlé_t adc_result;
/* Stop the A/D converter being triggered from the pin ADTRGOn */
R_Config_S12AD0_Stop();
/* Start a conversion */
R_S12ADO_SWTriggerStart();
/* Wait for the A/D conversion to complete */
while (FALSE == g_adc_complete)
/* Wait */
3
/* Stop conversion */
R_S12ADO_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);
ks
/
* End of function get_adc
/
/
* Function Name : lcd_display_adc
* Description : Converts adc result to a string and displays
* it on the LCD panel.
* Argument : uintl6é_t adc result
* Return value : none
/

static void lcd_display_adc (const uintl6_t adc_result)

/* Declare a temporary variable */
uint8_t a;

/* Declare temporary character string */
char Icd_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 & 0xO0F00) >> 8);

Icd_buffer[6] = (char)((a < Ox0A) ? (a + 0x30) : (a + 0x37));

a = (uint8_t)((adc_result & 0x00F0) >> 4);

R20UT4156JG0100 Rev. 1.00 RENESAS
2018.09.30

Page 50 of 66



RSKRX66T

5. 1—%a— RO#E

lcd_buffer[7] = (char)((a < 0x0A) ? (a + 0x30) : (a + 0x37));

a = (uint8_t)(adc_result & 0x000F);

Icd_buffer[8] = (char)((a < Ox0A) ? (a + 0x30) : (a + 0x37));

/* Display the contents of the local string lcd_buffer */
R_LCD Display(3, (uint8_t *)lcd_buffer);

NS

End of function lcd_display_adc

'src\smc_gen\Config_S12AD0' 7 #+ LA Z#EB L T. 'Config_S12AD0.h'#BiL)T'function 21—+ 31— KT 1)

TAADEXOBIZUTOLSITEMLTLEZEL,

/* 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_S12ADO_SWTriggerStart(void);
void R_S12ADO_SWTriggerStop(void);

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

'Config_S12ADOC'H#BNWVT 7 7 A LDHREREDA—HF O —FRIT Y T7aA2 FXOBICUTOESIZEMLT

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

* Function Name: R_S12ADO_SWTriggerStart

* Description : This function starts the ADO converter.

* Arguments : None

*

Return Value : None

void R_S12ADO_SWTriggerStart(void)

IR(S12AD, S12ADI) = OU;

IEN(S12AD, S12ADI) = 1U;

S12AD.ADCSR.BIT.ADST = 1U;
3

/
End of function R_S12AD0O_SWTriggerStart

/

* Function Name: R_S12ADO_SWTriggerStop

* Description : This function stops the ADO converter.
* Arguments : None

*

Return Value : None

void R_S12ADO_SWTriggerStop(void)

S12AD.ADCSR.BIT.ADST = 0U;
IEN(S12AD, S12ADI) = OU;
IR(S12AD, S12ADI) = 0U;

}

/
End of function R_S12ADO_SWTriggerStop

/* End user code. Do not edit comment generated here */
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‘Config_S12ADO0_user.c'# L T'global 1—H2—FIZ Y72 A2 FXOMBICUUITOKLSITEMLTLZE
LY,

/* 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 AN 1—F 31— FT Y7342 FXOMBICLUTO K SITEMLTLZELY,

static void r_Config_S12ADO0_interrupt(void)
/* Start user code for r_Config_S12ADO_interrupt. Do not edit comment generated here */
g_adc_complete = TRUE;
/* End user code. Do not edit comment generated here */

}

'Project' * — a2 —M\ 5 'Build Project' #:#IiR$ 5 H, [T REUEFEALTCEEL, e studio lFTS—D%
W7oz y FEEBELET,

TACzI ML 6 ETHATETNVAEFERALTETTESLSICHYELE. WTFhLDRS v FEH
FTE,RTUDIA—EINSCANENDEIEBED AIDEHEZ LCDIZRRESNET,
UART 1—Ha— RF£EBMNT 28B4, CChLFa— Y FPILEZAENHTLIEE,
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54 TNYTa—FO#HE

SUTILKR—bEN LTV Y FL—XD AP| #EE(E RSK & & HITIRBEINTLVET, RSK 1 VX b—
S0 Tutorial ALY MZ#HS'r_rsk_debug.h’&'r_rsk_debug.c’Z 7 4 JL%E C:\Workspace\SC_Tutorial\src
(:: E_L—C< Tféll‘o

r rsk_debug.h 274 LT, ROV OFEENEENTWNR I EEZHERELET,

/* Macro for definition of serial debug transmit function - user edits this */
#define SERIAL_DEBUG_WRITE (R_SCI11_AsyncTransmit)

COTY Al _rsk_debug.c 77 A ILTSRBIN, BLETNYIAUE Tz —ANFEAIATLSHE.
TNV THNDOBEREEEBHICLET,

5.5 UART O— FO#&
55.1 SCla—F

e2 studio AT H k- W 1J—T'src\smc_gen\Config_SCI11'7 # /LA #EB L T. 'Config_SCI11.h'E 4 J
W21y LTRWTL SN, 7274 IULRER® functon—Ha—RKI Y73 A2 FXOBICUTO K
SIZEMLTL LY,

/* 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_SCI11_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_userc'#BWL T'globall 1—HaA—FI Y73 A2 FXOBICUTOLSITEMLTLEZELY,

/* 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 1 —H a2 — KT U 7aA 2 FXOBIZUTDO L SI1Z:EML TL
&Ly,
static void r_Config_SCI11_callback_transmitend (void)
/* Start user code for r_Config_SCI11 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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r_Config_SCI11_callback_receiveend BN I —Ha—FI Y 7a* Y FXOBICUTO LS IZEMLT
CFZaLY,

static void r_Config_SCI11_callback_receiveend(void)

{

}

/* Start user code for r_Config_SCIl11 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;
by

/* Set up SCI11l receive buffer and callback function again */
R_Config_SCI111_Serial_Receive((uint8_t *)&g_rx_char, 1);

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

T774ILDORERD function L—HI—FIT Y73 A2 FXOBIZ, LTOLSIZEMLTLESLY,

Ok X Ok X X X XN\

Function Name: R_SCI11_AsyncTransmit
Description : This function sends SCI11 data and waits for the transmit end flag.
Arguments - tx_buf -

Return Value : status -

transfer buffer pointer
t>x_num -
buffer size

MD_OK or MD_ARGERROR

MD_STATUS R_SCI11_AsyncTransmit(uint8_t * const tx_buf, const uintl6_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 APl */
status = R_Config_SCI11_Serial_Send(tx_buf, tx_num);

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

/* Wait */

return (status);

/

* End of function R_SCI11_AsyncTransmit
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5.5.2 A4 UARTO—F

774 JL'SC_Tutorial.cZHF TILZ 1) v LTRHRWLWTLEELY,
SNnTWBHa—FEMLTLEEL,

#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 */

LD main DO LEIZHB/NAS54 FRE

static void uart_display adc(const uint8_t gs_adc_count, const uintl6_t adc_result);

/* Variable to store the A/D conversion count for user display */

static uint8_t gs_adc_count = 0;

main BEICLLTD/NS 5S4 FREFSNF=a—FZEMLTLEE0,

void main(void)

{
/* Initialize the switch module */
R_SWITCH_InitQ);
/* Set the call back function when SW1 or SW2 is pressed */
R_SWITCH_SetPressCal lback(cb_switch_press);
/* Initialize the debug LCD */
R_LCD_InitQ);
/* Displays the application name on the debug LCD */
R_LCD_Display(0, (uint8_t *)' RSKRX66T ');
R_LCD_Display(1, (uint8_t *)" Tutorial ");
R_LCD Display(2, (uint8_t *)" Press Any Switch ");
/* Start the A/D converter */
R_Config_S12AD0_Start();
/* Set up SCI11 receive buffer and callback function */
R_Config_SCI111_Serial_Receive((uint8_t *)&g_rx_char, 1);
/* Enable SCI11 operations */
R_Config_SCI111_Start();
while (1U)
{
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 */
Icd_display_adc(adc_result);
/* Increment the gs_adc_count */
if (16 == (++gs_adc_count))
gs_adc_count = 0;
by
/* Send the result to the UART */
R20UT4156JG0100 Rev. 1.00 .zEN ESNS Page 55 of 66

2018.09.30



RSKRX66T

5. 1—%a— RO#E

uart_display_adc(adc_count, adc_result);

/* Reset the flag */
g_adc_trigger = FALSE;

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

{
/* Get the result of the A/D conversion */
R_Config_S12AD0_Get_ValueResult(ADCHANNELO, &adc_result);
/* Display the result on the LCD */
Icd_display_adc(adc_result);
/* Increment the gs_adc _count */
if (16 == (++gs_adc_count))
{

gs_adc_count = 0;

by
/* Send the result to the UART */
uart_display_adc(gs_adc_count, adc_result);
/* Reset the flag */
g_adc_complete = FALSE;

3

else
/* do nothing */

3

}
}

RIS, 774 NVDRBEICUTOEEZEML TLEEE0,

/

* Function Name : uart_display_adc

* Description : Converts adc result to a string and sends it to the UART.
* Argument : uint8_t : gs_adc_count

* uintl6_t: adc result

* Return value : none

static void uart_display_adc (const uint8_t gs_adc_count, const uintl6_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 & 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 < Ox0A) ? (a + 0x30) : (a + 0x37));

/* Send the string to the UART */
R_DEBUG_Print(uart_buffer);

}

/

/
* End of function uart_display_adc

/

'Project' * — a2 —M 5 'Build Project' #:#IiR$ 5 h, [T REUEBALTCEEL, e studio [ FTS—0%

WJBoz) FEBELET,

TRz NI 6 ETHRATAITNYHEFERALTETTESLLIICHRYEL, BMEERERT SRTICaY
Ea—42® USBHR— k& CPUR—FED G1CUSBO 7/"— % USB 4 — J L C#E#HK
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TEILENHYET, CPUR— RHAHOH T PCICHERT 5BEIE. THAAXFSAN\NEBNIZA VR b—
LENFET, FINSRTF—Tv—LEDKR— F(COM&LPT) [Z 'RSK USB Serial Port (COMx)'& L THRF &
nEJ, xIE#HF)

INAN—B—IFIBEEDE—IFINTOTS5L%E, SCIIL ERLHREICLTLEEWL (9232455 %
BH) ., WINDADRA Y FNRI N, FHIEEF—IFILYITFETCEANTRE, RTFUIIA—4EH
SDANESNZEED ADLTHELR LCD & SCILZ N LTE—SFIILERLIZRTLET,
LED A—Ha— F£EMNTEEEIE. BUZIHALFa— M) PIEZHRAEDHTLESL,

5.6 LED a— FO#S

'SC_Tutorial.cZFAWNT L &L, UTDEKSIZ main D LIZ/NA 5S4 FRERSATWDa—KZEML
TLESL,

#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"
#include "rskrx66tdef.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 uintl6_t adc_result);

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

/* Prototype declaration for led_display_count */
static void led_display_count(const uint8_t count);

main BEICLLTDNS 5S4 FREFSNF-a—FZEMLTLEELY,

void main(void)

{
/* Initialize the switch module */
R_SWITCH_InitQ);
/* Set the call back function when SW1 or SW2 is pressed */
R_SWITCH_SetPressCal lback(cb_switch_press);
/* Initialize the debug LCD */
R_LCD_InitQ);
/* Displays the application name on the debug LCD */
R_LCD_Display(0, (uint8_t *)' RSKRX66T ');
R_LCD Display(1, (uint8_t *)" Tutorial ");
R_LCD_Display(2, (uint8_t *)" Press Any Switch ");
/* Start the A/D converter */
R_Config_S12AD0_Start();
/* Set up SCI11 receive buffer and callback function */
R_Config_SCI111_Serial_Receive((uint8_t *)&g_rx_char, 1);
/* Enable SCI11 operations */
R_Config_SCI11_Start();
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while (1U)
{

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 */
Icd_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;
ks
/* 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 */
Icd_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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RIZ, Z7AMIORBEEICUTOREKZEML TS,

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

'Project' * — a1 —#MH 5 'Build Project' &R 3 5 h. ST REUEBALTCESL, e studio [ FTS5—0%
WAy FEBELET,

Tz ML 6 ETHAT AT NYAZERALTETTESLSICHYELZ, O—FRIRALBEZLE
IH., 21— LED [L gs_adc_count DEZ/NA F UK TRRLET,
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6. FADTY FDTINYITERE

JOCIH b ITHRTA—F—T, 'SC Tutorial 7R I FABIRIN TSI EFZHREL TS,
TNV TEREEANTBIZIETNNYITREIVDEICHLIERNZEY Vv L. TNy TDERE®B)...] ZFER
LTLEEEL,

CEREX B~ £%7(N): [SC_Tutorial HardwareDebug |
JNEAT AU %5 Debugger| b Startup| B V-2 | O Z&IO
[E] QC+s PAVr—ay .
(15 P):
] /G UE- - FIUT-3Y BIEHe)
L EASE Script |SC7Tutoria\ ‘ ZE(8)...
[c7] GDB Simulater Debugging (RH850) C/C++ FFUT—2320

[€] GDB )\-Foz7-F/(y%F 2T
Java PTYT-23y
Java Pk EHW).. F0¥17 M)EFE(H).. FE[R)..
= Launch Group (Deprecated)

| HardwareDebug/SC_Tutorial.x ‘

~ [c7] Renesas GDB Hardware Debugging b el
[£7] SC_Tuterial HardwareDebug Build Configuraticn: | Select Automatically i
[£7] Renesas Simulator Debugging (RX, RL78) .
[ O el Feasilsd O embIFasniys
B eI ® J-FAR-AFEDER

15 EEN35 13 EEH Y3
6-1 T8y J Rk

ooz y F%%E$79 BHIZ(X. 'Renesas GDB Hardware Debugging’->'Debugger’->'Connection Settings'[Z T
UTZDOD®RENBLETY,

TNV JEET, TIaL—3—HhoBREHRIHET S (MAX 200mA) AVIFLVIZRESh, 'EXTAL BIRE
[MHZ]DIEE LWEEBEREL TWA I L #HEL TLEE LY, RSKRX66T DIHE. EERICH B K S A
4> 8v% 8.0000 %X ELET,

RSKRX66T DERFADFMICOVNTIE, A —HF—I =2 F7ILESBLTIESL,

E#(N): [SC_Tutorial HardwareDebug |
A [ Debugger .= Startup| B Y-3| [ £B0

Debug hardware: | E2 Lite (RX) ~ | Target Device: | RSFS66TE

GDB Settings Cennection Settings  Fj{y/7- Y- |LE&E

v J0v7 ~
A G097 =R EXTAL v
EXTAL BE#MHz]
MR IZy AR -SERARICI0vT /-0 E le.\ v

v F-Fyb-i-FEORER
Tiab-5- (Auto)
EE9AT7 ITag v
TTag 7097 B iEEIMHZ] &.00 v
Fine i—L—HMbps] .50
k757 Wi v

v BE
Iial-5-HoBEEELT S (MAX 200mA) v
BBEEM 3.3

~ CPUBHEE-F
LIA5-EE SUINFyT v
T-FET YINFyTE-F v

6-2 Connection Settings
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CPU7R— KL RSK E1/E2 Lite A+ ¥ Z[Z E2 Lite Z##i L T Z& L\, Ff=, PMOD1 3+ %< Pmod
LCD Z## L TS ZS LY,
JOCY b THRTA—F—T, 'SC_Tutoriadl FAT Y FHBEBIREATNDE I LEZHRL TS,

TOSH REFRYTTBICE. W RALEIY VI LET. B63DFATFOTNRRRENET,

TUYEADES

ZDEEDERE. REEHC T/ T -ARI T TS e TET.

Z0F T -R0F T FIVT-3 30T/ TR - AR BICEE N TNET. &
NIE T T - 2599, BR &UTL -0 M EBERTY A1 HHE# AT TG
3.

ZON-ARITTERERT b7

6-3 Perspective /IS—RARJ T4 TPYEZOERBA 1 7RY

CDFATRTE#RTRAFYTTBHICE, " BICCORELXFEATSHZEVVvILET, [FLMZEZY VY
LT, TRNYTDN—RRG T4 THERINDILZHBLTLESL, TAYANEETLHE. 2—F
EFR6-4DESICRI—F a2 T 445 L—4D PowerOn_Reset PCEAMTEILELET,

e* Workspace - SC_Tutorial/src/smc_gen/r_bsp/board/generic_m66t/resetprg.c - e* studio

TrAIF) EEE U-RS) UIFIFULIT FEF-RN) #85(A) FOUTIMP) RenesasViews ZAT(R) U4UEIW)  ALF(H)

|%§~ FIty7i8) ~ ‘ | [£7 SC_Tutorial HardwareDebug v ‘ B | B/
g N g R TR R C R
#5700 52 [i# |82 = =0
v [£7 SC Tutorial HardwareDebug [Renesas GDB Hardware Debugging]
£ ;E‘ SC_Tutorial.x [1]
~ o Thread #1 1 (single core) (Suspended : 277 )|, : SIGTRAP: Trace/breakpoint trap)
= PowerON_Reset_PC() at resetprg.c:128 OxfffBleec
p| m-elf-gdb -re-force-isa=v3 (7.8.2)
s | Renesas GDB server (Host)

{8} SC_Tutorial.scfg [€ resetprg.c 54
o fff8Beec  joid PowerON_Reset PC(void)

/* Stack pointers are setup prior to calling this function - see comments above */

/* Initialize the Interrupt Table Register */
fffepefa set_intb((void *)_ sectop("CEVECT"));

/* Initialize the Exception Table Register */
fffeefes set_extb((void *)_ sectop("EXCEPTVECT"));

/* Initialize FPSW for floating-point operations */

- #ifdef _ ROZ

#define FPU_ROUND ©x@0080001 /* Let FPSW RMbits=01 (round to zero) */
- telse

#define FPU_ROUND @x@@0@@888 /* Let FPSW RMbits=00 (round to nearest) */

#endit
- #ifdef _ DOFF

#define FPU_DENOM @x@@@0010@ /* Let FPSW DNbit=1 (denormal as zero) */
< #else

#define FPU_DENOM @x08008800 ,/* Let FPSW DNbit=0 (denormgl as is) */

#endif

PEBERIYE YRR URREE

fffsefle set_fpsw(FPSW_init | FPU_ROUND | FPU_DENOM);

B 6-4 TINwH - RE—+7 v TEE

e? stuido DTNy HDFHEMIZODVWTIEFa—FY7ILIZaT7ILESRBLTCESL, I—F£2EFTT3IC
FERE U EZS 1)y LTLESL, TAYHIEX main BEMOEETELELET, 15— EB£HTLEH
EEfTLET,
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7. BifEER

HR— k
e? studio DFERAAEDFMICDULNTIE. e? studio
DA a—N—D S AL TH)-> ‘AL TERHY TIJLIJ’EH‘)
EERLT. ALTI74LESRBLTES @ &3EW)
LY, @ ALFERH)
W BEE
H43397-ALFD)

RX66T v/ 4 00> bO—SIZET 2E#HIE. RX66T HIL—T1—H—XI=aF7IN— K91 7HEESHR
LTLEE0,

FEUITYEEICEHATAFMERIZ. RX 773 1—H—-XIZa7IIYIT oz 7HRESHELTLESL,

oS54 VEMRYER—F
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