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3.

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

DI SCLAI MER

This software is supplied by Renesas Technol ogy Corp. and is only
intended for use with Renesas products. No other uses are authorized.

This software is owned by Renesas Technol ogy Corp. and is protected under
al |l applicable laws, including copyright |aws.

REGARDI NG THI S SOFTWARE, WHETHER EXPRESS, | MPLI ED OR STATUTCRY,

I NCLUDI NG BUT NOT LIM TED TO WARRANTI ES OF MERCHANTABI LI TY, FITNESS FCR A
PARTI CULAR PURPCSE AND NON- | NFRI NGEMENT. ALL SUCH WARRANTI ES ARE EXPRESSLY
DI SCLAI MED.

TO THE MAXI MUM EXTENT PERM TTED NOT PRCHI BI TED BY LAW NEI THER RENESAS
TECHNOLOGY CORP. NOR ANY CF | TS AFFI LI ATED COVPANI ES SHALL BE LI ABLE
FOR ANY DI RECT, | NDI RECT, SPECI AL, | NCI DENTAL OR CONSEQUENTI AL DAMAGES
*  FOR ANY REASON RELATED TO THE THI S SOFTWARE, EVEN | F RENESAS OR I TS
*  AFFI LI ATES HAVE BEEN ADVI SED CF THE PCOSSIBI LI TY OF SUCH DAMAGES.

*
*
*
*
*
*
*
*  TH'S SOFTWARE |S PROVI DED "AS |I'S" AND RENESAS MAKES NO WARRANTI ES
*
*
*
*
*
*
*

* Renesas reserves the right, w thout notice, to make changes to this

* software and to discontinue the availability of this software.

* By using this software, you agree to the additional terns and

* conditions found by accessing the follow ng |ink:

*  http://ww. renesas. conf di scl ai mer

PR R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
Copyright (C) 2009. Renesas Technol ogy Corp., Al Rights Reserved.

*""FI LE (nv,vENT""*********** TeChnI Cal reference data kkkkkkkkkkkkkkkkkkkkkkkkk%

*  System Nanme : SH7216 Sanpl e Program

*  File Nane nei n. c
*  Abstract Sanpl e Program of Conpare Match Timer

Ver si on 1. 00. 00
*  Device SH7216
*  Tool -Chain H gh- per f or mance Enbedded Wor kshop (Ver. 4.05.01).
* . C C++ conpil er package for the SuperH RI SC engine famly
* : (Ver.9.03 Rel ease01).
* 05 None
* HWPlatform ROK572167 (CPU board)

Description :

not e This program sends data to the SH7211 base on the
* : slave-receive side by using the naster-send node of |1C3.
*  Hstory Jun. 8, 2009 Ver. 1. 00. 00
*nn FI LE wVNEN'r END'"**********************************************************/
#i ncl ude <machi ne. h>
#i ncl ude "i odefine. h" /* SH7216 iodefine */
[* ==== synbol definition ==== */
#def i ne DEVI CE_CODE 0xAO0 /* anot her device code b' 1010 */
#def i ne DEVI CE_ADDR 0x00 /* anot her device address : b' 000 */
#define 11 C_DATA WR 0x00 /* Data write code b' 0 */
#define || C_DATA_RD 0x01 /* Data read code c b1 */
#define |1 C3_DATA 10
#define EOK 0
#define E_ERR -1

* ==== RAM al | ocation variabl e declaration ==== *
unsi gned char WiteData[ll C3_DATA];
9 "main.c” (1)
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SH7216 lIC3

* ==== prototype declaration ==== *
voi d mai n(void);
int io_iic3_another_wite(unsigned char d_code, unsigned char d_adr,
unsigned int w_size, unsigned char *w buf);
int io_iic3_data_send(unsigned char data);
int io_iic3_address_send(unsigned char *data);
void io_iic3_nst_send_end(void);
int io_iic3_init(void);

void io_led_ini(void);
void io_init_cntO(void);

/*" " FU’\K: CO\/'\/ENT" LR S S SRR SR R S S SRS RS S SRS SRS RS RS RS EEE R R R R R R R R R R R R R

* Qutline : sunpl e program main

K o o e e e e e e e e e e e e e e e e e e e e e e e e .- -
* I ncl ude

K o e e e e e e e e e e e e e e e e e e e e e e m e . e — - -
* Decl aration voi d nai n(voi d);

K o e e e e e e e e e e e e e e e e e e e e e m e — - -
* Function sunpl e program nai n

K o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Argunent voi d

*

* Notice
xnn FU’\C CO\/NEI\I'I' END‘“**********************************************************/

voi d mai n(voi d)

{
int i;
/* ==== Witing data creation ==== */
for(i =0; i < IIC3_DATA; i++){
WiteData[i] = || C3_DATA+i ;
}
[* ==== |IC3 initialization ==== */
io_iic3_init();
/* ==== |1 C3 master-send node ==== */
io_iic3_another_write(DEVI CE_CODE, /* Device code */
DEVI CE_ADDR, /* Device address */
sizeof (WiteData), /* Witing data's size */
WiteData); /* Store the witing data */
whi | e(1){
/* Loop */
}
}
10 "main.c" (2)
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/*" " FU’\K: CO\/'\/EN'I’" LS S R SRR S S S RS S SRR SRS RS R R R R R R R R R R R R R R R R R R

Noti ce

setting

io_iic3_init(void);

nitial setting

* Qutline 11 C3-nodul e initial
*

* | nclude #i ncl ude "i odefine. h"
*

* Declaration : int

*

* Function I'1 C3-nodul e i

*

* Argunent voi d

*

* Return Val ue E XK

.

*

"o FUI\K: C()\/NEI\”’ END‘“**********************************************************/

int io_iic3_init(void)
STB.CR3.BIT. _I1C3 = 0x00;

JE

PFC setting ---- */

/* Clear the I1C3 nodul e standby node */

PFC. PBCRL4. BI T. PB12VD = 0x06; /* SCL selection */

PFC. PBCRL4. BI T. PB13MD =

PFC. PBPCRL. BI T. PB12PCR = 1,

PFC. PBPCRL. BI T. PB13PCR = 1,
/* ----11C31 nodul e operati
I1C3.1CCRL. BI T. | CE = 0x00;
I1C3.1CCRL.BIT. | CE = 0x01;
I1C3.1CCRL. BI T. RCVD = 0x00;
I1C3. 1 CCRL. BI T. CKS = 0x07;

0x06; /* SDA sel ection */

/* SCL pull-up */
/* SDL pull-up */
on disabled ---- */
/* 11 C3 transfer disabled state */
/* 11C3 transfer enabled */
/* Continue the next receive data */
/* Transfer clock rate P/ 124(403kHz) */

/* ---11C bus node register (ICVMR) setting --- */
I1C3.1CVR BYTE = 0x30;
/*
bit7 MS:0 ------------ e - MSB first
bit6 WAIT:0 --------mmmmmm oo - - No WAIT insertion
bit5-4 : Reserve:l ----------------- Reserve bits
bit3 BOWP: 0 -------------------- Unsetting
bit2-0 : BC2:0, BC1:0, BCO:0 ------- I1C bus format: 9 bits
*/
return( E_CK);
}
11 "main.c" (3)
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SH7216 lIC3

/*" " FU’\K: CO\/'\/EN'I’" LS S R SRR S S S RS S SRR SRS RS R R R R R R R R R R R R R R R R R R

* Qutline . Wite data for slave-side

* I ncl ude #i ncl ude "iodefine. h"

K o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Declaration : int io_iic3_nst_send(unsigned char d_code,

* : unsi gned char d_adr,

* unsigned int w_size,

* unsi gned char *w _buf);

K o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Function . This naster-send npde choose sl ave-side is specified

* by d_code & d_adr.

* Sending data to be witten in slave-side is specified by w buf,

* and the data is "w_size"BYTE.

* (DEVI CE_CCDE = d_code, DEVI CE_ADDR = d_adr,

*

sizeof (WiteData) = w size, WiteData = *w_buf)

* Argument : unsigned char d_code ; Device code

* : unsigned char d_adr ; Device address

* : unsigned int wsize ; Witing data size

* . unsigned char* w buf ; Store the witing data

* Return Value : E OK ; ACK response
* : E ERR; No ACK response
* Notice
*""FU’\C CO\/NEI\I'I' END‘"**********************************************************/
int io_iic3_another_write(unsigned char d_code, unsigned char d_adr,
unsi gned int w_size, unsigned char *w_buf)

{

int ack = E O

int i;

unsi gned char send[1];

send[0] = (unsigned char)(d_code | ((d_adr & 0x7) << 1) | |IC_DATA WR);

whi | e(11C3.1CCR2. BI T. BBSY == 0x01){
/* 1t weits untill the bas is opened */

}

/* It sets it to the master send node */

Il C3.1CCRL. BYTE | = 0x30;

/* Start condition is issued */

|1 C3. 1 CCR2. BYTE = ((11C3.1CCR2. BYTE & Oxbf) | 0x80);

ack = io_iic3_address_send(send); /* 1st BYTE send */

if(ack == E.XK){
/* When there is ack reaction fromthe specified device */

for(i =0; i < w.size; i++){
ack = io_iic3_data_send(*w_buf++); /* Data send */
i f(ack == E_ERR){
br eak;
}
}
io_iic3_mst_send_end();
}
el se{

/* When there is ack reaction fromthe specified device */
io_iic3_mst_send_end();

return(ack);

12 "main.c" (4)
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/*" " FU’\K: CO\/'\/EN'I’" LS S R SRR S S S RS S SRR SRS RS R R R R R R R R R R R R R R R R R R

* Qutline . Slave device address send
K o e e e e e e e e e e e e m e e e e e e e e e e e e e e e e e e e e e e e m e e e e m e e e e e e e et e e e e e, e, — -
* I ncl ude
K o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Declaration : int io_iic3_address_send(unsigned char *data);
K o o o e e e o e e e e e e e e e e e e e e e e e e e
* Function : The address of the slave device specified with
* data (1byte) is sended.
K o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Argunent : unsigned char *data ; Sending data
K o o e e e e e e e e e e e e e e e e e e e e e e - -
* Return Value : E OK ; ACK response
* E_ ERR ; No ACK response
K o o e e e e e e e e e e e e e e e e e e e e e e e e .- -
* Notice
xnun FUI\C COV'VENT END‘"**********************************************************/
int io_iic3_address_send(unsigned char *data)
{
int ack;
ack = io_iic3_data_send(*data++); /* Address of slave device */
if(ack == E_ERR){
return(ack);
return(ack);
/*"" FU,\C vaEN‘I’""**************************************************************
* Qutline : lbyte data sending
K o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e .-
* | ncl ude #i ncl ude "i odefine. h"
K o e e e e e e e e e e e e e e e e e e e e e e e e m e e e e e m e m e e e m e e m e m e e e e, e, e, . — - -
* Declaration : int io_iic3_data_send(unsigned char data);
K o o e e e e e e e o e e e e m e e e e e e e e e m e e e e e e e e e e e e e e e e e e m e m e m e e e e e, e, . — - -
* Function . Data sending. The processing procedure is as follows.
* .

1. ICDRT waits for even enpty

: 2. Sending data set

* : 3. Data sending conpletion confirmation
4

* ACK response confirnation
K o o e e e e e m e e e e e e m e e e e e e m m e e e m e e e e m e m e e e e e m e m e e e m e m e e e e e e e, e, e, e, e, e, , ., ., — - -
* Argunent : unsigned char data ; Sending data
K o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Return Value : E OK ; ACK response
* : E_ERR; No ACK response
K o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e -
* Notice
xnn FUI\C COV'VEI\”’ END‘"**********************************************************/
int io_iic3_data_send(unsigned char data)
{

int ack;
whil e(I1 C3.1CSR BIT. TDRE == 0x0){
/* 1. |ICDRT waits for even enpty */

}
11 C3.1CDRT = dat a; /* 2. Sending data set */
while(l1C3.1CSR BIT. TEND == 0x00) {
/* 3. Data sending conpletion confirmation */
}
/* 4. ACK response confirmation */
i f(I1C3.1CIER BIT. ACKBR == 0){

ack = E_CK;
}
el se{
ack = E_ERR
}
return(ack);
}
13 "main.c" (5)
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/*" " FU’\K: CO\/'\/EN'I’" LS S R SRR S S S RS S SRR SRS RS R R R R R R R R R R R R R R R R R R

* Qutline : Stop condition issue

K o e e e e e e e e e e e e m e e e e e e e e e e e e e e e e e e e e e e e m e e e e m e e e e e e e et e e e e e, e, — -
* I ncl ude #i ncl ude "iodefine. h"

K o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Decl aration void io_iic3_nst_send_end(void);

K o o o e e e o e e e e e e e e e e e e e e e e e e e
* Function : The conditions stop is issued, and it switches to

* the sl ave-recei ve node.

K o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Argunent voi d

K o o e e e e e e e e e e e e e e e e e e e e e e - -
* Return Val ue none

K o o e e e o e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Notice

*

"o FU,\K: COW\EN']’ END‘ "**********************************************************/

void io_iic3_mst_send_end(void)

{
11 C3.1CSR BIT. TEND = 0x00; /* TEND Fl ag clear */
11 C3.1CSR BIT. STOP = 0x00; /* STOP Flag clear */
11 C3. 1 CCR2. BYTE &= Ox3f; /* The conditions stop is issued */
whil e(11C3.1CSR BIT. STOP == 0x00) {
/* 1t waits untill the bas is opened */
}
I'1 C3. 1 CCRL. BYTE &= Oxcf; /* It switches to the slave-receive node */
I1C3.1CSR BIT. TDRE = 0x00; /* TDRE clear */
}
/* End of File */
14 "main.c" (6)
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