RENESAS —

RL78/G14 & RO1AN1947CC0100

Rev.1.00
|2C Repeated START 155 2014.01.10
B

AR FH UK N RL78 1 ICA BB MR AL 1T, A28 an ] AR A Be 2 26 1) 12C 7 BiAAs, 3
Repeated START JIRAS KI5 M o

HAin %

RL78/G14

Hx
1. 12C Repeated START £ G I AN coeieeeeeeeeeee et e e ee et ee et n et e e 2
2. 12C FREERIRBIFETE MBI oot n s 3
3. 12C THEE Repeated START BRI .o oie ettt 5
O LR YN W B 15 GO 6
5. 12C MBI 5 Repeated START JR A A T E o et n s en s 7
LT L O3 e 11 = OO 8
FA IR N 1 2 OO 18
G b ] R 1 OO 26

RO1AN1947CC0100 Rev.1.00 Page 1 of 26

2014.01.10 RENESAS



RL78/G14 & I2C Repeated START {55

1. 12C Repeated START {5 S i

A 12C i, SR FHELRE—ANmL, REERR—ANER, XETFEAREE S —&& (ZFEHD P
Wi Ve RS T, 58 IEA T AR, 12C Pt X T —A BB K" Repeated START™ R A

RL78 j% IICA BibtfEis % ¥F 12C Repeated START 44, 41 F:

ST | AD6to ADO | R/W |ACK| D7toD0 |ACK| ST | AD6to ADO | R'W |ACK| D7toD0 |ACK| SP

ST: Start condition

ADG6 to ADO:  Address

R/W: Transtfer direction specification
ACK: Acknowledge

D7 to DO: Data

SP: Stop condition

SR, I AR AR s AR B 12C 7R AREE FE AN SR S A 12C Repeated START RS . {HX )Y Repeated
START ARA 1T LB IS & ORI RE PR SEI o AR 20 FR T Al i o5 el ARRS A s AR i, SCHF 12C
Repeated START (EM) IRl this,
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2. 12C FEAFRHIEFEH

“RE&NTRE

1E I ARRE A il A 1 12C 3R BIFESY, IICBSY 24745 k% IC MHhE 2 BT TAL A 4k 1ICBSY
A, KR

SRiM, 41 Repeated START IR R, MR NI AR, ZFLFN 20 ICBSY Kitr. AN % Nk
R_IICAO_Master_Send () il R_IICAO_Master Receive () HIESMACHS, 53] —AN B 1P
R_IICAQ_Busy_Check () .

.MD_STATUS R _TITICAO Master Send{uintE t adr, uint8 t * const tx buf, uintld t tx num, uwintf t wait)
MD STATUS status = MD OK;

IICAMKO = 10; /* disable INTIICAO interrupt */

if (10 == IICBS¥O) TN
{
/* Check bus busy */
IICEMED = 00U; {* enable INTIICAO interrupt */
status = MD_dRRORl:

1se if ((1U == SPT0) || (1U == STTO)) >‘ BRI E] R_IICAO_Busy_Check()

/* Check trigger */
IICAMKO = 0U; /* enable INTIICARQO interrupt */

status = MD ERRORZ;

-

1se

—

5TTO0 = 10; /* send IICAQ start condition */
IICRMED = 0U; /* enable INTIICAQD interrupt */
/* Wait */

while (wait-—-)

{

}

DL ARHS 2B 0 2 (1) e 2L R_IICAOQ_Busy_Check().

L T T R T T

* Function Name: R IICAO0 Busy Check

* Description : This function starts to check bus busy.
* Arguments ==

* Beturn Value : status -

. MD CK or MD ERROR1 or MD ERRORZ or MD ERRCOR3
e L T T R T

MD_STATUS R_IICAC Busy Check(void)

MD STATUS status = MD QK;

IICAMKD = 10: /#* disable INTIICAO interrupt */
if (10 == IICBSYO)
1
/* Check bus busy */
IICAMKD = 0U; /* enable INTIICAO interrupt */
status = MD ERRORI1;
; Ak
elae if {({10.== SFIO) [I[| (10 == S5TT0}
1

/* Check trigger */
IICEMEDO = 0U; J/* enable INTIICAC interrupt */
status = MD ERRORZ;

1

return status;
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Bt 45 1R

X T Repeated START JRA, "5 IEARAS N 12C A Wil 45 Rk th 2. 15 r_iica0_callback_master_sendend
() Fir_iica0_callback_master_receiveend () &% (1AL A5 1FARZSARHS, NS 2h B — AN B 1727
R_IICAQ_StopCondition () -

B T T

* Function Neme: r iice0 cellback master receiveend
* Description : This function is a callback function when IICAD finishes master reception.
* Arguments : None

* Re:.:':n Value : None
xti*tx**ixa&**r’:i*éxk&i*xxii**x’*ﬁ‘\xvi*:\xtiixxx*itx’**na&*é:\’:bi*xx&i**x’iﬁ‘\xt**xxvi*:\xx*ixx’i*tx’*ﬂxa&*Qxxii**x’i*‘xti*/
‘static void r_iical_callback master receiveend(void)
SPT0D = 1U:
f* Start user code. Do not edit comment generated here ¥/
IIC flg end = 1;
/* End user code. Do not edit comment generated here */

I EB /%% R_IICAO_StopCondition()

b

L T T

| * Function Name: r iical callback master sendend
* Description : This function is & callback-function when IICRO finishes master transmission.

Arguments : None

* Return Value : None

ot e o Sk e ek

L T T T P T
static veoid r iical callekdck master sendend (void)

SPTO = 1U;

/* Start user code. Do not edit comment generated here #/
IIC_flg end = 1;

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

DL A AL A2 37 61 2 1) % 8 R_IICAQ_StopCondition().

'_,-'k*igz**daz**iﬂz*id*zk*ig’*b**zb*éi**idqzki—igz*idaz**i*z*id*zl:idz’b***zbid.***idQzkidzz*idaz*ii*z*id*zkidz’bbdizbi‘.***idt
* Function Name: R IICAQ StopCondition

* Description : This function sets IICAD stop ccnd"_|1:10r.- flag.

* Argquments : None

* Return Value : None
xkivd-gx&-&ixxk&**x&-&l*xkivd-g’&Av-**x}&J:ikk&-l-\xk&igxkiixxkivi*xkii*xk&lx&&}**x}&é*xkii-\xk&lxxkiixxk&i*xk&iixk&ix&&&iix&&éixkii!

void R _IICAC StopCondition(veid)

SPTO = 1Ur /* zet stop condition flag */

FFEFM 12C k%45 Repeated START R 2
S TR G MU (A 3% 1 12C, 5S04 R i A 7= 4] o

if (R_IICRC Busy Check() == MD OK) //Check bus busy
{
IIC_flg_end = 0;
R _TICAQ Master Send(0xA0, &IIC data[0], 1, 0O): //Send data to slave
while (IIC flg end == 0) //Wait for transmit end
ROE{() :

IIC flg end = 0;

IIC data[0]= 0:

R_IICRO Master Receiwve(OxA0, &IIC data[D], 1, 0): //Read data from slave
timer = 0;
while (IIC fig end == 0) //Wait for reciewved end

HOEB() »

IIC_flg_end = 0;

R_TIICRO Stoplonditiom(): //Send stop condition
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3. 12C ¥ A5 Repeated START REHE

C=

<
4

A
Yes

Bus Busy?

No

Start Condition

v

12C Write

No

Write
Completed?

Yes

— IR URARES A
—— . .
Start Condition Repeated START MRS

12C Read

No

Read
Completed?

Yes

Stop Condition

y

( Return )

RO01AN1947CC0100 Rev.1.00 Page 5 of 26
2014.01.10 RENESAS



RL78/G14 & I2C Repeated START {55

4. 12C MNRATRBIFEFF B

WK E Repeated START RZ

E AR A 3 AL ) 12C DORBIFRT, AR A START RA. 403 12C F: k4% START 5 Repeated
START WA AL, 12C I MARASHLIS LS, Ji7E Repeated START AR 455 itz il i .

Jy T % 4§ Repeated START ks, JRATAT LA IIAL#Ka 7 Repeated START s LA IRAHIE 1 T B, &
AR 41 F 7

e e

Function Name: iical slawve h

: This function is A0 slave handler.
g None
* Return Value : None
wb*iQtﬁﬁiwx’iﬁé,ii*xx***—.x&*iﬁxiiiﬁ,*iﬂtx&*i*ttwl-:xtiﬁi.,iiixx*f'i—.x}*iﬂx"iiﬁydviﬂtx&*i*ttwd-zx’iﬁi.,iiixx***wx}*dﬂxiiiﬁ,++i;‘

static vold iical slave_handler(void)

/* Control for stop condition #*/

if (10 == SEDO) WAL LUK 2 START F1 Repeated START RS,
' : A0 B START 11 Repeated START AUIRZAS, i fif

/* Get stop condition */

SBIED = 0U: RSB

g_iical slave status_flag = 1U;

L

1se
if (10 == STDO)/* start or |.rea1:art, condition*/
g iica0 slave status flag = 0U; /f/Reset slave status flag
if ({g_diical_slave_status flag & _80 IICAR ADDRESS CCMPLETE) == 0U)
{

if {10 == CoIo)
1
SPIED = 10:
g_liical_slave status flag |= _80_ IICA RDDRESS COMPLETE;

if (10U == TRCO)
£
WIIMO = 10:
if (g_iica0 tx cnt > 0OU)
IICRO = *gp iical_tx address;
gp_iical tx address++;
g iicald_tx_cnt--;
else

r_iical_callback slave sendend():
WRELO = 1U;
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5. 12C MR 5 Repeated START REEFHE

CIIC slave handler)

Stop

Yes

Condition?

No

Disable interrupt request of
stop condition

g_iica0_slave_status flag=1

Start
Condition?

No

g_iica0_slave_status flag=0

( Return )

) 4
P No g_iica0_slave sta
N tus_flag = 0x80?
Error
g_iica0_slave_status flag = 0x80
—owie =0y o
Yes
12C Write Read End?
Yes
< Write End?
No 12C Read End callback
Yes g_iica0_slave status_flag =1
12C Write End callback
g_iica0_slave_status flag=1
A
v
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6. 12C EHS%HIE

/ A A A A A A A A AAAAAAAAAAAAAXAAAAAAXAAAAXAAAX XXX XKX
* File Name : r_main.c
* Version : CodeGenerator for RL78/11A V2.00.00.04 [21 Feb 2013]
* Device(s) : R5F107AE
* Tool-Chain - CA78KOR
* Description : This file implements main function.
* Creation Date: 13/9/2013
“““““ /

/ nnnnnn

Pragma directive

Feokeokeokek /
/

Includes

“““““ /
#include '"'r_cg_macrodriver._h"
#include "r_cg_cgc.-h"
#include "r_cg_serial.h"
#include '"r_cg_userdefine._h"
/ nnnnnnnnnnnnnnn
Global variables and functions

nnnnnnnnnnnnnnnnnnnn /

uint8_t 1I1C_data[250], timer,i;
uintle_t 1I;
uint8_t 1I1C_flg_end = 0;

/ xxxxxxxxxxxxxx

* Function Name: main

* Description : This function implements main function.
* Arguments : None

* Return Value : None
**************************7\-*7\-************************************************/

void main(void)

{
for(i=0; i<250; i++)
11C_data[i]=0;
timer = 0;
while (1U)
{
for(1=0; 1<55000; I++)
NOPQ);
if (R_II1CAO_Busy Check() == MD_OK) //Check bus busy
{
timer = 0;
11C_flg_end = 0;
//Send data to slave
R_I'1CAO_Master_Send(0OxAO, &I1C_data[0], 1, 0);
//Wait for transmit end
while(11C_flg_end == 0)
RO1AN1947CC0100 Rev.1.00 Page 8 of 26
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RL78/G14 &
NOPQ);
11C_flg_end = 0;
11C_data[0]= O;
//Read data from slave
R_I'1CAO_Master_Receive(0OxA0, &IIC_data[0], 1, 0);
timer = 0;
//Wait for recieved end
while(11C_flg_end == 0)
NOPQ):
11C_flg_end = 0O;
R_IICAO_StopCondition(); //Send stop condition
}
}
}

RO01AN1947CC0100 Rev.1.00
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/ B o i = s =
* File Name : r_cg_serial.c
* Version : CodeGenerator for RL78/11A V2.00.00.04 [21 Feb 2013]
* Device(s) : R5F107AE
* Tool-Chain : CA78KOR
* Description : This Ffile implements device driver for Serial module.
* Creation Date: 13/9/2013
jolalalalel /

/ *hkkhhkXx

Pragma directive

ialalalalaiale /
/n

Includes

ok /

#include '"'r_cg_macrodriver._h"

#include "r_cg_serial.h"

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

#include '"r_cg_userdefine._h"

/ nnnnnnnnnnnnnn

Global variables and functions

nnnnnnnnnnnnnnnnnnn /
volatile uint8_ t g _iica0_master_status_flag; /* iica0 master flag */

volatile uint8_ t g _iica0_slave status_flag; /* iica0 slave flag */

volatile uint8_t * gp_iica0_rx_address; /* iica0 receive buffer address */
volatile uintl6_t g_iica0_rx_len; /* iica0 receive data length */
volatile uintl6_t g_iica0_rx_cnt; /* iica0 receive data count */
volatile uint8_t * gp_iica0_tx_address; /* iica0 send buffer address */
volatile uintl6_t g_iica0_tx_cnt; /* iica0 send data count */

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

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

* Function Name: R_I11CAO_Create

* Description : This function initializes the I1CA0 module.
* Arguments : None

* Return Value : None

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

void R_I1CAO_Create(void)

{

I1CAOEN = 1U; /* supply I11CAO clock */
11ICEO = 0U; /* disable 11CAO operation */
11CAMKO = 1U; /* disable INTIICAO interrupt */
IICAIFO = OU; /* clear INTIICAO interrupt flag */
/* Set INTIICAO high priority */
11CAPR10 = 0U;
11CAPROO = 0OU;
/* Set SCLAO, SDAAO pin */
P1 &= OxFCU;
PM1 &= OxFCU;
SMCO = 1U;
TICWLO = _15_I11CAO_IICWL_VALUE;
TICWHO = _14_11CAO_II1CWH_VALUE;
DFCO = 0U; /* digital filter off */
1ICCTLO1 |= _O1_1ICA_TCLK_HALF;

RO1AN1947CC0100 Rev.1.00 Page 10 of 26
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SVAO = _10_I1CAO_MASTERADDRESS;

STCENO = 1U;
I11CRSVO = 1U;
SPIEO = 0U;
WTIMO = 1U;
ACKEO = 1U;
11CAMKO = 0U;
11CEO = 1U;
LRELO = 1U;

/* Set SCLAO, SDAAO pin */
PM1 &= OxFCU;

}
/n
* Function Name: R_I11CAO_Stop
* Description : This function stops 11CAO0 module operation.
* Arguments > None
* Return Value : None
““““““““ /
void R_INICAO_Stop(void)
{

11CEO = 0U; /* disable 11CAO operation */
}
/ nnnnnnnnnnnnnnnnnnn
* Function Name: R_I1CAO_StopCondition
* Description : This function sets IICAO stop condition flag.
* Arguments > None
* Return Value : None

ialalalalaiale /

void R_IICAO_StopCondition(void)
{

SPTO = 1U; /* set stop condition flag */
}

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

* Function Name: R_I11CAO_Busy_Check

* Description : This function starts to check bus busy.
* Arguments -
* Return Value : status -

* MD_OK or MD_ERROR1 or MD_ERROR2 or MD_ERROR3

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

MD_STATUS R_I1CAO_Busy Check(void)

{
MD_STATUS status = MD_OK;

11CAMKO = 1U; /* disable INTIICAO interrupt */

if (U == 11CBSY0)
{
/* Check bus busy */
11CAMKO = OU; /* enable INTIICAO interrupt */
status = MD_ERROR1;
¥
else if ((LU == SPTO) || (AU == STTO))
{
/* Check trigger */
11CAMKO = 0OU; /* enable INTIICAO interrupt */

RO01AN1947CC0100 Rev.1.00 Page 11 of 26
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oo O O o ok Ok X X XN\

status = MD_ERROR2;
}

return status;

E R T

Function Name: R_I1CAO_Master_Send

wait for start condition

Return Value : status -

Description : This function starts to send data as master mode.
Arguments : tx_buf -
transfer buffer pointer
tx_num -
buffer size
wait -

MD_OK or MD_ERROR1 or MD_ERROR2 or MD_ERROR3

* kX

nnnnnnn

/

MD_STATUS R_I1CAO_Master_Send(uint8_t adr, uint8_t * const tx_buf, uintl6_t tx_num,
uint8_t wait)

{

MD_STATUS status = MD_OK;

11CAMKO = 1U; /* disable INTIICAO interrupt */
STTO = 1U; /* send 1ICAO start condition */
11CAMKO = 0U; /* enable INTIICAO interrupt */

/* Wait */

while (wait--)

{

by

if(OU == STDO)

{

status = MD_ERROR3;

by

/* Set parameter */
g_iica0_tx_cnt = tx_num;
gp_iica0_tx_address = tx_buf;

g_iica0_master_status_flag = _00_IICA_MASTER_FLAG_CLEAR;

adr &= (uint8_t)~0x01U; /* set send mode */
11CAO = adr; /* send address */

return (status);

RO01AN1947CC0100 Rev.1.00
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wait for start condition

Return Value : status -
MD_OK or MD_ERROR1 or MD_ERROR2 or MD_ERROR3

/ K XX Xxk
* Function Name: R_I1CAO_Master_Receive

* Description : This function starts to receive 1ICA0 data as master mode.
* Arguments - rx_buf -

* receive buffer pointer
* rx_num -

* buffer size

* wait -

*

*

*

EE L S

*hkdkkkx

*

/

MD_STATUS R_I1CAO_Master_Receive(uint8_t adr, uint8_t * const rx_buf, uintl6é_t rx_num,

uint8_t
{

wait)

MD_STATUS status = MD_OK;

IICAMKO = 1U; /* disable INTIIAO interrupt */

{

}

STTO = 1U; /* set 11CAO start condition */
11CAMKO = 0U; /* enable INTIIAO interrupt */

/* Wait */

while (wait--)

{

}

if(OU == STDO)

{

status = MD_ERROR3;

}

/* Set parameter */
g_iica0_rx_len = rx_num;
g_iica0_rx_cnt = 0U;
gp_iica0_rx_address = rx_buf;

g_iica0_master_status_flag = _00_IICA_MASTER_FLAG_CLEAR;

adr |= 0x01U; /* set receive mode */
11ICAO = adr; /* receive address */

return (status);

RO01AN1947CC0100 Rev.1.00
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/*****************************************************************************

* File Name r_cg_serial _user.c

* Version : CodeGenerator for RL78/11A V2.00.00.04 [21 Feb 2013]
* Device(s) = R5F107AE
* Tool-Chain = CA78KOR
* Description : This file implements device driver for Serial module.

Creation Date: 13/9/2013

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

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

Pragma directive

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

#pragma interrupt INTIICAO r_iicaO_interrupt

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

#include "r_cg _macrodriver._h"

#include "r_cg_serial._h"

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

#include "r_cg_userdefine.h"

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

Global variables and functions

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

extern volatile uint8 t g _iica0_master_status flag; /* iica0 master flag */

extern volatile uint8 t g _iica0_slave status flag; /* iica0 slave flag */
extern volatile uint8 t * gp_iica0_rx_address; /* iica0 receive buffer
address */

extern volatile uintl6é_ t g iica0 _rx_cnt; /* iica0 receive data
length */

extern volatile uintl6é t g iica0 _rx_len; /* iica0 receive data
count */

extern volatile uint8 t * gp_iica0_tx_address; /* iica0 send buffer
address */

extern volatile uintl6_t g iica0_tx_cnt; /* 1ica0 send data
count */

extern uint8_t 11C_flg_end;

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

* Function Name: r_iicaO_interrupt

* Description : This function is INTIICAO interrupt service routine.

* Arguments None

* Return Value : None
*****************************************************************************/

__interrupt static void r_iica0_interrupt(void)

{
P20 = Oxff;
if ((1ICSO & _80_IICA _STATUS_MASTER) == 0x80U)
{
iica0_master_handler();
}
P20 = 0x00;
}
RO1AN1947CC0100 Rev.1.00 Page 14 of 26
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/*****************************************************************************

* Function Name: iica0_master_handler

* Description This function is 1ICAO0 master handler.
* Arguments None

* Return Value : None

*****************************************************************************l

static void iica0_master_handler(void)

{
/* Control for communication */
if ((OU == 1ICBSY0) && (g_iica0_tx_cnt = 0U))
{
r_iica0_callback master_error(MD_SPT);
¥
/* Control for sended address */
else
{
if ((g_iica0 _master_status_flag & 80 I1CA ADDRESS COMPLETE) == 0U)
if (LU == ACKDO)
{
g_iica0_master_status flag |= _80_I1CA_ADDRESS COMPLETE;
if (LU == TRCO)
{
WTIMO = 1U;
if (g_iica0_tx _cnt > 0U)
{
11CAO = *gp_iica0_tx_address;
gp_iica0_tx address++;
g_iica0_tx_cnt--;
3
else
{
r_iica0_callback master_sendend();
}
}
else
{
ACKEO = 1U;
WTIMO = 0OU;
WRELO = 1U;
¥
¥
else
{
r_iica0_callback master_error(MD_NACK);
3
3
else
{
/* Master send control */
if (1U == TRCO)
{
if ((OU == ACKDO) && (g_iica0_tx_cnt != 0U))
{
r_iica0_callback master_error(MD_NACK);
}
else
{
RO1AN1947CC0100 Rev.1.00 Page 15 of 26
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if (g iica0_tx_cnt > 0U)

{
11CAO = *gp_iica0_tx address;
gp_iical_tx_address++;
g_iica0_tx_cnt--;
}
else
{
r_iica0_callback master_sendend();
}
}
}
/* Master receive control */
else
{
if (g_iica0_rx _cnt < g_iica0_rx_len)
{
*gp_iica0_rx_address = I11CAO;
gp_iica0_rx_address++;
g_iica0_rx_cnt++;
if (g_iica0 _rx _cnt == g_iica0_rx_len)
{
ACKEO = 0U;
WRELO = 1U;
WTIMO = 1U;
}
else
{
WRELO = 1U;
}
}
else
{
r_iica0_callback master_receiveend();
}
}

}

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

* Function Name: r_iica0O_callback master_error

* Description : This function is a callback function when 1ICAO master error
occurs.

* Arguments - flag -

* status flag

* Return Value : None
*****************************************************************************/

static void r_iica0_callback_master_error(MD_STATUS flag)

{
/* Start user code. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */
}
RO1AN1947CC0100 Rev.1.00 Page 16 of 26
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/*****************************************************************************

* Function Name: r_iica0O_callback _master_receiveend

* Description : This function is a callback function when 1ICAO finishes
master reception.
* Arguments > None

* Return Value : None

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

static void r_iica0_callback master_receiveend(void)

{
}

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

* Function Name: r_iica0O_callback master_sendend

11C_flg_end = 1;

* Description : This function is a callback function when 1ICAO finishes
master transmission.
* Arguments : None

* Return Value : None

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

static void r_iica0_callback _master_sendend(void)

{
11C_flg end = 1;
}
RO1AN1947CC0100 Rev.1.00 Page 17 of 26
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7. 12C \HISHEHIFE

/ A A EAAAKAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXAA*x
* File Name : r_main.c
* Version : CodeGenerator for RL78/11A V2.00.00.04 [21 Feb 2013]
* Device(s) : R5F107AE
* Tool-Chain - CA78KOR
* Description : This file implements main function.
* Creation Date: 13/9/2013
“““““ /

/ nnnnnn

Pragma directive

ialaioiale /
/

Includes

“““““ /#
include "r_cg_macrodriver._h"
#include "r_cg_cgc.-h"
#include "r_cg_serial.h"
#include '"r_cg_userdefine._h"
/ nnnnnnnnnnnnnnn
Global variables and functions

nnnnnnnnnnnnnnnnnnnn /

extern unsigned char rx_end;
extern unsigned char tx_end;
uint8_t g_read_value[250]; //buffer 12C read
uint8_t g_write_value[250];//buffer 12C write

/ xxxxxxxxxxxxxx

* Function Name: main

* Description : This function implements main function.
* Arguments : None

* Return Value : None
**************************7\-*7\-************************************************/

void main(void)

{
R_I'1CAO_Slave_Receive(&g_read_value[0], 1);
g_write_value[0] = 0x55;
R_I11CAO_Slave_Send(&g_write_value[0], 1);
while (1U)
{
if (rx_end == 1) //1 byte 1IC data recieved?
{
rx_end = 0; //clr recieve flag
//set recieve another I1IC data
R_I1CAO_Slave_Receive(&g_read_value[0], 1); }
if (tx_end == 1) //1 byte 1IC data transmit?
{
t>x _end = 0;
g_write_value[0] = 0x55;
//set recieve another 250 11C data
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R_I1CAO_Slave_Send(&g_write_value[0], 1); }
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/ B o i = s =
* File Name : r_cg_serial.c
* Version : CodeGenerator for RL78/11A V2.00.00.04 [21 Feb 2013]
* Device(s) : R5F107AE
* Tool-Chain : CA78KOR
* Description : This Ffile implements device driver for Serial module.
* Creation Date: 13/9/2013
jolalalalel /

/ *hkkhhkXx

Pragma directive

ialalalalaiale /
/n

Includes

ok /

#include '"'r_cg_macrodriver._h"

#include "r_cg_serial.h"

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

#include '"r_cg_userdefine._h"

/ nnnnnnnnnnnnnn

Global variables and functions

nnnnnnnnnnnnnnnnnnn /
volatile uint8_ t g _iica0_master_status_flag; /* iica0 master flag */

volatile uint8_ t g _iica0_slave status_flag; /* iica0 slave flag */

volatile uint8_t * gp_iica0_rx_address; /* iica0 receive buffer address */
volatile uintl6_t g_iica0_rx_len; /* iica0 receive data length */
volatile uintl6_t g_iica0_rx_cnt; /* iica0 receive data count */
volatile uint8_t * gp_iica0_tx_address; /* iica0 send buffer address */
volatile uintl6_t g_iica0_tx_cnt; /* iica0 send data count */

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

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

* Function Name: R_I11CAO_Create

* Description : This function initializes the I1CA0 module.
* Arguments : None

* Return Value : None

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

void R_I1CAO_Create(void)

{
I11CAOEN = 1U; /* supply I1CAO clock */
I11CEO = 0OU; /* disable 1ICAO operation */
11CAMKO = 1U; /* disable INTIICAO interrupt */
1ICAIFO = 0U; /* clear INTIICAO interrupt flag */
/* Set INTIICAO high priority */
11CAPR10 = 0U;
11CAPROO = 0U;
/* Set SCLAO, SDAAO pin */
P6 &= OxFCU;
P6 |= 0x03;
PM6 |= 0x03U;
SMCO = 1U;
IICWLO = _15 II1CAO_IICWL_VALUE;
IICWHO = 14 I1CAO_IICWH VALUE;
DFCO = 0OU; /* digital filter off */
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11CCTLO1 |= _O1_I11CA_fCLK_HALF;
SVAO = 10_11CAO_SLAVEADDRESS;
STCENO = 1U;

1ICRSVO = 1U;

SPIEO = 0U;

WTIMO = 1U;

ACKEO = 1U;

11CAMKO = 0U;

1ICEO = 1U;

LRELO = 1U;

/* Set SCLAO, SDAAO pin */
PM1 &= OxFCU;

/
* Function Name: R_I11CAO_Stop
*
*
*

Description : This function stops 11CA0 module operation.

Arguments > None

Return Value : None
““““““““““ /
void R_I'ICAO_Stop(void)
{

11CEO = 0U; /* disable 11CAO operation */

}
/ nnnnnnnnnnnnnnnnnnnnn *
* Function Name: R_I1CAO_Slave_Send
* Description : This function sends data as slave mode.
* Arguments : tx_buf -
* transfer buffer pointer
* t>@_num -
* buffer size

* Return Value : None

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

void R_I1CAO_Slave_Send(uint8_t * const tx_buf, uintl6_t tx_num)

{
g_iica0_tx_cnt = tx_num;
gp_iica0_tx_address = tx_buf;
g_iica0_slave_status_flag = 0U;
}

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

* Function Name: R_I1CAO_Slave Receilve

* Description : This function receives data as slave mode.
* Arguments I rx_buf -
* receive buffer pointer
* rx_num -
* buffer size
* Return Value : None
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx /
void R_I1CAO_Slave_Receive(uint8_t * const rx_buf, uintl6_t rx_num)
{
g_iica0_rx_len = rx_num;
g_iica0_rx_cnt = 0U;
gp_iica0_rx_address = rx_buf;
g_iica0_slave_status_flag = 0U;
}
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/ B o i = s =
* File Name : r_cg_serial_user.c
* Version : CodeGenerator for RL78/11A V2.00.00.04 [21 Feb 2013]
* Device(s) : R5F107AE
* Tool-Chain : CA78KOR
* Description : This Ffile implements device driver for Serial module.
* Creation Date: 13/9/2013
jolalalalel /

/ *hkkhhkXx

Pragma directive

ialalalalaiale /

#pragma interrupt INTIICAO r_iicaO_interrupt

/
Includes

Fekekeokededek /
#include '"'r_cg_macrodriver._h"

#include "r_cg_serial.h"

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

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

#include '"r_cg_userdefine._h"

nnnnnnnnnnnnnnnnnnnn /
extern volatile uint8_t g_iica0_master_status_flag; /* iica0 master flag */
extern volatile uint8_t g_iica0_slave_status_flag; /* 1ica0 slave flag */
o}

extern volatile uint8_t * gp_iica0_rx_address; /* iica0 receive buffer address
*/

extern volatile uintl6_t g_iica0_rx_cnt; /* iica0 receive data length */
extern volatile uintl6_t g_iica0_rx_len; /* iica0 receive data count */
extern volatile uint8_t * gp_iica0_tx_address; /* iica0 send buffer address */
extern volatile uintl6_t g_iica0_tx_cnt; /* iica0 send data count */
uint8_t rx_end = O; //rx end flag

uint8_t char tx_end = 0; //tx end flag

extern uint8_t g _read_value[250]; //buffer for data read

extern uint8_t g write_value[250]; //buffer for data write

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

* Function Name: r_iicaO_interrupt
* Description : This function is INTIICAO interrupt service routine.
* Arguments None

* Return Value : None
******************7\-**********************************************************/

__interrupt static void r_iicaO_interrupt(void)

{
P3 = 0x08;
it ((1ICSO & _80_II1CA_STATUS_MASTER) == 0U)
{
iica0_slave_handler();
}
P3 = 0x00;
}
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/ A A A A A A A A AAAAAAAAAAAAAAXAAXAXAAAAXAAXAXAAAAAX XXX XKX
* Function Name: iicaO_slave_handler
* Description : This function is 11CAO slave handler.
* Arguments > None
* Return Value : None
““““““ /
static void iica0_slave_handler(void)
{
/* Control for stop condition */
if (U == SPDO)
{
/* Get stop condition */
SPIEO = 0U;
g_iica0_slave_status_flag = 1U;
}
else
{
if(lU == STDO)/* start or restart condition*/
g_iica0_slave_status_flag = 0U; //Reset slave status flag
if ((g_iica0_slave_status_flag & _80_11CA_ADDRESS_COMPLETE) == 0U)
{
if (AU == Ccol0)
{
SPIEO = 1U;
g_iica0_slave_status_flag |= _80_II1CA_ADDRESS_COMPLETE;
if (AU == TRCO)
{
WTIMO = 1U;
if (g_iica0_tx_cnt > 0U)
{
11CAO0 = *gp_iica0_tx_address;
gp_iica0_tx_address++;
g_iica0_tx_cnt--;
}
else
{
r_iicaO_callback_slave_sendend();
WRELO = 1U;
}
}
else
{
ACKEO = 1U;
WTIMO = 0U;
WRELO = 1U;
}
}
else
{
r_iicaO_callback_slave_error(MD_ERROR);
}
}
else
{
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if (1U == TRCO)

{
if ((OU == ACKDO) && (g_iica0_tx_cnt = 0U))
{
r_iica0_callback_slave_error(MD_NACK);
}
else
{
if (g_iica0_tx_cnt > 0U)
{
11CA0 = *gp_iica0_tx_address;
gp_iica0_tx_address++;
g_iica0_tx_cnt--;
}
else
{
r_iica0O_callback_slave_sendend();
WRELO = 1U;
}
}
}
else
{
if (g_iica0_rx_cnt < g_iica0_rx_Ilen)
{
*gp_iica0_rx_address = 11CAO;
gp_iica0_rx_address++;
g_iical_rx_cnt++;
if (g_iica0_rx_cnt == g_iica0_rx_Ilen)
{
ACKEO = 0U;
WTIMO = 1U;
WRELO = 1U;
r_iicaO_callback_slave_receiveend();
}
else
{
WRELO = 1U;
}
}
else
{
WRELO = 1U;
}
}
}
}
}
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/ A A A A A A A A AAAAAAAAAAAAAAXAAXAXAAAAXAAXAXAAAAAX XXX XKX
Function Name: r_iica0O_callback_slave_error
* Description : This function is a callback function when 11CAO slave error occurs.
* Arguments > None
* Return Value : None
““““““ /

static void r_iica0O_callback _slave_error(MD_STATUS flag)
{

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

/* End user code. Do not edit comment generated here */
}
/nn
Function Name: r_iicaO_callback_slave_receiveend
* Description : This function is a callback function when 11CAO0 finishes slave
reception.
* Arguments > None
* Return Value : None
“““““““““““ /
static void r_iica0_callback_slave_receiveend(void)
{

rx_end = 1;
}
/ nnnnnnnnnnnnnnnnnnnnn *kk
Function Name: r_iicaO_callback_slave_sendend
* Description : This function is a callback function when 11CAO finishes slave
transmission.
* Arguments : None

* Return Value : None

***************************************-k*************************************/

static void r_iica0O_callback_slave_sendend(void)

{
tx_end = 1;
}
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage range,
movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the use of
Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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