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4.2 Page Write
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5. 7O—Fv— b

5.1 IHABEE A4 VIL—T

SFR #5855 (12C-BUS)

initlicBus

WriteData[0] = OxFF;
licData_w.iic_DeviceAddress = 0xAOQ;
licData_w.iic_WordAddress = 0x10;
licData_w.iic_Data = WriteData;
licData_w.iic_NumberOfByte = 1;

[
I2C-BUS EFiAH

licBusWrite
Yes [
]
for (i=0; i<8; i++) WriteData[i]=i;
licData_w.iic_DeviceAddress = 0xAO;
licData_w.iic_WordAddress = 0x10;
licData_w.iic_Data = WriteData;
licData_w.iic_NumberOfByte = 8;
[
[2C-BUS EZXiAH
licBusWrite
Yes | >
i==3 1
licData_r.iic_DeviceAddress = 0xAQ;
No licData_r.iic_WordAddress = 0x10;
licData_r.iic_Data = ReadData;
licData_r.iic_NumberOfByte = 1;
[
I2C-BUS A& L
licBusRead
Yes >
i==4 1
licData_r.iic_DeviceAddress = 0xAO;
No licData_r.iic_WordAddress = 0x10;
licData_r.iic_Data = ReadData;
licData_r.iic_NumberOfByte = 8;
[
[2C-BUS S L
licBusRead
i=0;
|
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5.2 SFR #)#5%FE (I°C-BUS)

| ic_sda_d=0; | ; SDA input ("H" state)
I
| iic_scl_d=0; | ; SCL input ("H" state)
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5.3 I°C-BUS &&H L

licBusRead

licData->iic_DeviceAddress
&= OXFE;

RA—baA T4 aY
StartCondition

; Start Condition

DeviceAddress & EAH

ByteWrite

NoAck &t

No

; WRITE Setting Device Address

; Write Device Address

MemoryAddress & ZiAH

; Write Memory Address

ByteWrite

NoAck &t

No

licData->iic_DeviceAddress
|= 0x01;

; READ Setting Device Address

RA—baTFa4ay
StartCondition

; ReStart Condition

DeviceAddress £ FAH

; Write Device Address

ByteWrite

NoAck &t

No

BYURL
i=0; i<¥ETE/ A MK i++

[
e L (Ack HA)
ByteRead
I
| licData->iic_Data++; |
[

~ B

I
mAt L (NoAck tHH)
ByteRead

la

o

A 4

; Read data (Ack output)

; Read data (NoAck output)

A 4

I‘
AbyFavsFqaiay
StopCondition

return(ret)

; Stop Condition
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5.4 |°C-BUS £2ZXAH

licBusWrite

licData->iic_DeviceAddress
&= OxFE;
|
RA—bavT43aY
StartCondition
I
DeviceAddress & £iA &
ByteWrite

NoAck #&

No

MemoryAddress & A&
ByteWrite

NoAck & H

BURL
i=0; i<{ETE/ N1 MEL i++

[
T—REEZAH
ByteWrite

=z
o

NoAck &t

No
| licData->iic_Data++; |
[

~ _

[

; WRITE Setting Device Address

; Start Condition

; Write Device Address

Yes

; Write Memory Address

Yes

; Write data

Yes

|
RAbhyFavFaay
StopCondition

return(ret)

0

; Stop Condition
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55 IPC-BUSRA—FravTa43y

StartCondition

iic_scl = 0;
iic_scl_d=1,;

&b

_WaitTimelus

iic_sda_d =0;

b

_WaitTimelus

b

_WaitTimelus

iic_scl=1;

b

_Wait_tSU_STA

iic_sda =0;
iic_sda_d=1;

b

_Wait_tHD_STA

&b

_WaitTimelus

iic_scl = 0;

; SCL="L"
; SCL output

; SDA="H"

; SCL="H"

; SDA="L"
; SDA output

; sCcL="L"
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56 I°C-BUSRXRhkyFavTFasiay

StopCondition

iic_scl = 0; ; SCL="L"
iic_scl_d=1; ; SCL output
[

#bH
_WaitTimelus
[
iic_sda =0; ; SDA="L"
iic_sda _d=1; ; SDA output

I
#b
_WaitTimelus
I
| iic_scl = 1; | scL="h"
I
#Fb
_Wait_tSU_STO
I
| iic_sda_d =0; | ; SDA="H"
[

#b
_WaitTimelus
[

#Fb
_WaitTimelus
[

| iic_scl = 0; | ; SCL="L"
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5.7 I°C-BUS /\Af REZX50AH

ByteWrite

maskData=0x80;
ret=ACK;

; initialize auto variable

Yes

; initialize port-latch

iic_sda_d=1;
nop X3

; SDA="L"

b
_Wait_tSU_DAT/_WaitTimelus

| iic_scl=1;
I
&b
_Wait_tHIGH/_WaitTimelus
[
| iic_scl = 0; | ; SCL="L"
I
| maskData >>=1;
I
#Fb
_WaitTimelus

| scL="hr

| ; change mask data

[
| iic_sda_d =0;
I
&b
_Wait_tAA/_WaitTime2us

| iic_scl=1;

| ; SDA input

| scL="hr

-

Yes
| ret=NOACK;

I‘
<

(G2)
_Wait_tHIGH/_WaitTimelus

| ; NoAck Detect

iic_scl =0; : SCL="L"
[
[ER)
~Wait_tHD_DAT

return(ret)
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5.8 I°2C-BUS /\A FEAH L

| maskData=0x80; | ; initialize auto variable
|
Ll
Yes
JL—F8Mm
No
readData =

*iic_readData | maskData;
I

iic_sda = 0; ; initialize port-latch
|
&b
_Wait_tAA
I
iic_scl=1; | . SCL="H"

No

iic_sda="H"

I
| nop x13

#Fb
_Wait_tHIGH/_WaitTimelus
[

| iic_scl =0; | : SCL="L"
I
| maskData >>= 1; | ; change mask data
I
#bH
_WaitTimelus

No
ACK |
iic_sda = NOACK; : SDA="H"
Yes iic_sda_d=0; : SDA input
iic_sda = ACK;

iic_sda_d=1; ; SDA="L"
; SDA output

<
al

#b
_Wait_tSU_DAT/_WaitTimelus
I
iic_scl=1; ; SCL="H"
|
#bH
_Wait_tHIGH/_WaitTimelus
[
iic_scl =0; : SCL="L"
iic_sda_d=0; ; SDA input
|
#bH
_WaitTimelus

return
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6. FAJ3L
/ nnnnn
* *
* File Name : main.c *
* Contents : main File *
* Copyright : RENESAS TECHNOLOGY CORPORATION *
* AND RENESAS SOLUTIONS CORPORATION *
* Version 1.0 *
* note : *
* *

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

#include "sfrr8cl0.h"
#include "lic_Bus.h"

void main (void)

{
static unsigned char i=0;
static unsigned char WriteData[8];
static unsigned char ReadData[8];
licPack licData_w;
licPack licData r;
pl 4 = 1; /* test port */
pdl_4 = 1; /* test port */
pl 1 = 1; /* test port */
pdli 1 = 1; /* test port */
while(1){
while(i==0) {
i = mode(); /* Setting Access Mode */
¥
pl_4 = 1;
switch (1) {
case 1: /* Write data 1Byte */
WriteData[0] = OxAA; /* Setting write data */
licData w.iic_DeviceAddress = O0xAOQ;
licData w.iic_MemoryAddress = 0x10;
licData w.iic _Data = WriteData;
licData_w.iic_NumberOfByte = 1;
pl_4 = 0;
if (licBusWrite(&licbData_w) == ACK) {
pl 4 = 1;
};
break;
case 3: /* Write data 8Bytes */
for (i=0; i<8; i++) WriteData[i]=1*5; /* Setting write data */
licData _w.iic_DeviceAddress = OxAOQ;
licData w.iic_MemoryAddress = 0x10;
licData w.iic Data = WriteData;
licData_w.iic_NumberOfByte = 8;
pl_4 = 0O;
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if (licBusWrite(&licData_w) == ACK) {

pl 4 = 1;
};
break;
case 2: /* Read data 1Byte */
licData r.iic _DeviceAddress = 0OxAO;
licData_r.iic_MemoryAddress = 0x10;
licData_r.iic_Data = ReadData;
licData_r.iic_NumberOfByte = 1;
pl_1 = 0;
if(licBusRead(&licData_r) == ACK) { /> */
pl_1 = 1;
}
break;
case 4: /* Read data 8Bytes */
licData r.iic_DeviceAddress = O0xAOQ;
licData r.iic_MemoryAddress = 0x10;
licData r.iic Data = ReadData;
licData_r.iic_NumberOfByte = 8;
pl_1 = 0;
if(licBusRead(&licData_r) == ACK) { /* */
pl 1 = 1;
}
break;
default:
asm(*'nop");
break;
}
pl_4 = 0O;
pl_1 = 0O;
i =0;
}
}
void init(void)
{
asm("fclr 1');
prcr = 0x01;
cmO0 = 0x08;
cml = 0Ox28;
ocrd = 0x00;
prcr = 0x00;
}
unsigned char mode(void)
{
unsigned int loop;
static unsigned char mode=0;
for (loop=1; O!=loop; loop++) {} /* about 82ms at 16MHz/1 */
if (++mode > 4) mode=0; /* change mode */
return(mode) ;
}
RO1AN1272JJ0110 Rev.1.10 RENESAS Page 16 of 27
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/**************************************************************

* *
* File Name : lic_bus.h *
* Contents : 1IC Bus Definition File *
* Copyright : RENESAS TECHNOLOGY CORPORATION *
* AND RENESAS SOLUTIONS CORPORATION *
* Version 1.0 *
* note : *
* *

#define ACK 0
#define NOACK 1

#define WRITE_MODE 0
#define READ_MODE 1

typedef unsigned char uchar;
typedef struct {
unsigned char iic_DeviceAddress;
unsigned char iic_MemoryAddress;
unsigned char *iic_Data;
unsigned char iic_NumberOfByte;
}licPack;

void initlicBus(void);

unsigned char licBusRead(licPack *);

unsigned char licBusWrite(licPack *);

void StartCondition(void);

void StopCondition(void);

unsigned char ByteWrite(unsigned char);

void ByteRead (unsigned char *, unsigned char);

RO1AN1272JJ0110 Rev.1.10 RENESAS Page 17 of 27
2012.06.01



R8C/10 ¥ )L—F NAR— LB I’PC-BUSHIEITOY S A

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

* *
* File Name - lic_bus.c *
* Contents : 1IC Bus file *
* Copyright : RENESAS TECHNOLOGY CORPORATION *
* AND RENESAS SOLUTIONS CORPORATION *
* Version 1.0 *
* note : *
* *

#include "sfrr8cl0.h"
#include "lic_Bus.h"

#define iic_sda_d pdl_2
#define iic_sda pl 2
#define iic_scl_d pdl_ 3
#define 1ic_scl pl1_3

void _WaitTimeOus(void);
void _WaitTimelus(void);
void _WaitTime2us(void);

#define _Wait_tHIGH _WaitTimelus() /* Clock pulse width high */
#define _Wait_tLOW _WaitTime2us() /* Clock pulse width low */
#define _Wait_tHD_STA _WaitTimelus() /* Start hold time */
#define _Wait_tSU_STA _WaitTimelus() /* Start setup time */
#define _Wait tHD DAT _WaitTimeOus() /* Data in hold time */
#define _Wait tSU_DAT _WaitTimelus() /* Data in setup time */

#define _Wait_tAA _WaitTimelus() /* Access time */
#define _Wait_tSU_STO _WaitTimelus() /* Stop setup time */
#define _Wait_tBUF _WaitTime2us() /* Bus free time for next mode */
/ xxxxxxxxxxxxxxxxxxx
Name : initlicBus
Parameters = None
Returns = None
Description : initialize 12C-BUS port

B o o o o L R AR R A (X X xxxxxxxx/

void initlicBus(void)

{
iic_sda_d = 0; /* SDA input ("'H" state) */
iic_scl_d = 0; /* SCL input ("'H" state) */
3
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/********************************************************

Name : licBusRead
Parameters - structure licPack pointer
Returns - Acknowledge
Description : Sequential Ramdom Read Cycle (12C-BUS)
xxxxxxxxxxxxxxxxxxx /
unsigned char licBusRead(licPack *licData)
{
unsigned char i,ret;
/* Ramdom Read Cycle / Sequential Ramdom Read Cycle */
licData->1ic_DeviceAddress &= OxFE; /* WRITE Setting DeviceAddress */
StartCondition(); /* Start Condition */
while (1) {
if ((ret=ByteWrite(licData->iic_DeviceAddress)) == NOACK)
/* WRITE DeviceAddress */
break; /* NoAck Detect */
if ((ret=ByteWrite(licData->iic_MemoryAddress)) == NOACK)
/* WRITE MemoryAddress */
break; /* NoAck Detect */
licData->iic_DeviceAddress |= 0x01; /* READ Setting DeviceAddress */
StartCondition(); /* ReStart Condition */
iT ((ret=ByteWrite(licData->iic_DeviceAddress)) == NOACK)
/* DeviceAddress WRITE */
break; /* NoAck Detect */
for (i=1; i<licData->iic_NumberOfByte; i++) { /* specified bytes as loop */
ByteRead (licData->iic_Data, ACK); /* Read data (Ack output) */
licData->iic_Data++; /> */
}
ByteRead (licData->iic_Data, NOACK); /* Read data (NoAck output) */
break;
}
StopCondition(); /* Stop Condition */
return(ret);
}
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/********************************************************

Name - licBusWrite
Parameters - structure licPack pointer
Returns - Acknowledge
Description : Byte Write or Page Write Cycle (12C-BUS)
xxxxxxxxxxxxxxxxxxxx /
unsigned char licBusWrite(licPack *licData)
{
unsigned char i,ret;
/* Byte Write / Page Write */
licData->1ic_DeviceAddress &= OxFE; /* WRITE Setting DeviceAddress */
StartCondition(); /* Start Condition */
while (1) {
if ((ret=ByteWrite(licData->iic_DeviceAddress)) == NOACK)
/* WRITE DeviceAddress */
break; /* NoAck Detect */
if ((ret=ByteWrite(licData->iic_MemoryAddress)) == NOACK)
/* WRITE MemoryAddress */
break; /* NoAck Detect */
for (i=0; i<licData->iic_NumberOfByte; i++) { /* specified bytes as loop */
ifT ((ret=ByteWrite(*(licData->iic_Data))) == NOACK) /* Write Data */
break; /* NoAck Detect */
licData->1ic_Data++; /= =/
}
break;
}
StopCondition(); /* Stop Condition */
return(ret);
}
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/********************************************************

Name : StartCondition

Parameters : None

Returns > None

Description : Output Start Condition (12C-BUS)
Note : *1 adjust a wait time

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

void StartCondition(void)

{
iic_scl =0 /*
iic scl d =1 /*
_WaitTimelus(); /*
iic_sda_d = 0; /*
_WaitTimelus(Q; /*
_WaitTimelus(); /*
iic_scl = 1; /*
_Wait_tSU_STA; /*
iic_sda = 0; /=
iic_sda_d = 1; /*
_Wait_tHD_STA; /*
_WaitTimelus(); /*
iic_scl = 0; />

SCL="L" */
SCL output */
wait *1 */
SDA="H" */
wailt */

wait *! */
SCL="H" */
wait */
SDA="L" */
SDA output */
wait */

wait *1 */
SCL="L" */

2012.06.01

/ nnnnnnnnnn
Name = StopCondition
Parameters = None
Returns = None
Description - Output Stop Condition (12C-BUS)
Note : *1 adjust a wait time
"""""""" **/
void StopCondition(void)
{
iic_scl = 0; /* SCL="L" */
iic scl d = 1; /* SCL output */
_WaitTimelus(); /* wait *1 */
iic_sda = 0; /* SDA="L" */
iic_sda_d = 1; /* SDA output */
_WaitTimelus(); /* wait *1 */
iic_scl = 1; /* SCL="H" */
_Wait_tSU_STO; /* wait */
iic_sda_d = 0; /* SDA="H" */
_WaitTimelus(); /* wait */
_WaitTimelus(Q); /* wait *1 */
iic_scl = 0; /* SCL="L" */
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/********************************************************

Note

Name : ByteWrite
Parameters : Write data
Returns - Acknowledge
Description

: byte data Output (12C-BUS)
: *1 adjust a wait time

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

unsigned char ByteWrite(unsigned char 1ic_writeData)

{
unsigned char maskData=0x80; /* MSB first */
unsigned char ret=ACK; /* Ack/NoAck */
while (maskData) { /* 8times as loop */
iic_sda = O; /* initialize port-latch */
if (iic_writeData & maskData) { /* "H" output ? */
iic_sda d = 0; /* Yes SDA="H" */
Yelse{
iic sda d = 1; /* No SDA="L" */
asm(*'nop"); /* wait *1 */
asm(*'nop"); /* wait *1 */
asm(*'nop'); /* wait *1 */
}
_Wait_tSU_DAT; /* wait */
_WaitTimelus(); /* wait *1 */
iic_scl = 1; /* SCL="H" */
_Wait_tHIGH; /* wait */
_WaitTimelus(); /* wait *1 */
iic_scl = 0; /* SCL="L" */
maskData >>= 1; /* change mask data */
_WaitTimelus(); /* wait *1 */
3
iic_sda_d = 0; /* SDA input */
_Wait_tAA; /* wait */
_WaitTime2us(); /* wait *1 */
iic_scl = 1; /* SCL="H" */
if (iic_sda) ret=NOACK; /* NoAck Detect */
_Wait_tHIGH; /* wait */
_WaitTimelus(Q); /* wait *1 */
iic_scl = 0; /* SCL="L" */
_Wait_tHD_DAT; /* wait */
return(ret);
3
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/********************************************************

Name : ByteRead
Parameters

Returns > None
Description

Note

: Read data strage location pointer, Select Ack/NoAck

: byte data input with Ack output (12C-BUS)
: *1 adjust a wait time

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

void ByteRead(unsigned char *iic_readData, unsigned char ackData)

{

unsigned char maskData=0x80;

unsigned char readData;

/*

MSB first */

*iic_readData = O; /* */
while (maskData) { /* 8times as loop */
readData = *iic_readData | maskData; /* */
iic_sda d = 0; /* initialize port-latch */
_Wait_tAA; /* wait */
iic_scl = 1; /* SCL="H" */
if (fic_sda) { /* SDA="H" ? */
*iic_readData = readData; /* Yes */
Yelse{
asm("'nop™); /* wait *1 */
asm("'nop™); /* wait *1 */
asm(*'nop™); /* wait *1 */
asm(*'nop"); /* wait *1 */
asm(*'nop"); /* wait *1 */
asm(*'nop'); /* wait *1 */
asm("'nop™); /* wait *1 */
asm("'nop™); /* wait *1 */
asm(*'nop™); /* wait *1 */
asm(*'nop"); /* wait *1 */
asm(*'nop"); /* wait *1 */
asm(*'nop'); /* wait *1 */
asm(*'nop™); /* wait *1 */
}
_Wait_tHIGH; /* wait */
_WaitTimelus(Q); /* wait *1 */
iic_scl = 0; /* SCL="L" */
maskData >>= 1; /* Change mask data */
_WaitTimelus(); /* wait *1 */
}
if (lackData) { /* Ack output ? */
/* Ack output */
iic_sda = ACK; /* Yes SDA="L" */
iic_sda d = 1; /* SDA output */
Yelse{
/* NoAck output */
iic_sda = NOACK; /* No SDA="H" */
iic_sda_d = 0; /* SDA input */
}
_Wait_tSU_DAT; /* wait */
_WaitTimelus(); /* wait *1 */
iic_scl = 1; /* SCL="H" */
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_Wait_tHIGH; /* wait */
_WaitTimelus(); /* wait *1 */
iic_scl = 0; /* SCL="L" */
iic_sda_d = 0; /* SDA input */
_WaitTimelus(); /* wait *1 */

¥

/ *hAhhhhhkdhhhhdikx

Name : _WaitTimeOus

Parameters > None

Returns : None

Description : a Ous wait

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

void _WaitTimeOus(void)

{
}
/
Name - _WaitTimelus
Parameters : None
Returns : None
Description : a lus wait
"""""""""" /
void _WaitTimelus(void)
{
/* +l1l4cycle */
asm('nop™); /* +lcycle */
asm("'nop"); /* +lcycle = 16cycle */
}
/ xxxxxxxxxxxxxxxxxxx
Name - _WaitTime2us
Parameters : None
Returns : None
Description : a 2us wait
/
void _WaitTime2us(void)
{
/* +l4cycle */
asm(*'nop'); /* +lcycle */
asm(*'nop'); /* +1lcycle */
asm(*'nop"); /* +1lcycle */
asm(*'nop"); /* +lcycle */
asm(*'nop"); /* +lcycle */
asm(*'nop"); /* +lcycle */
asm(*'nop'); /* +1lcycle */
asm(*'nop'); /* +1lcycle */
asm("'nop™); /* +1lcycle */
asm(*'nop"); /* +lcycle */
asm(*'nop"); /* +lcycle */
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asm(*'nop™);
asm(*'nop™);
asm('nop™);
asm(*'nop');
asm(*'nop');
asm(*'nop™);
asm(*'nop');

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

+lcycle
+lcycle
+lcycle
+lcycle
+lcycle
+lcycle

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

+lcycle = 32cycle */

RO1AN1272JJ0110 Rev.1.10

2012.06.01

RENESAS

Page 25 of 27



R8C/10 ¥ )L—F NAR— LB I’PC-BUSHIEITOY S A

7. 3ZFRXa1 AV b

I—P - =T ) N— 7T
R8C/10 ' —7 N— KRy T7T~==27T /)L
R ENLN A AL b= AR—D_X—=UPH AT LTLEE, )

T ZANT T T =N/ T =h=a—A
BN XY AT L7 ha =7 AR—L_N—U B AFLTL &N, )
8. R—LR—ILHR—rEO

IFHP A LT fha=F AR —LL_X—
http://japan. renesas. com

BEWE LR

http://japan. renesas. com/contact/

RO1AN1272JJ0110 Rev.1.10 RENESAS Page 26 of 27
2012.06.01



R8C/10 ¥’ )L—F

FAAR— ML IPC-BUSHIETO S S L

WETEC 8% R8C/10 7' )L—7 AAKR— kIZk % 1°C-BUS %l
TS L7 T ) r—av/—k
Rev. *¥17H BETAE
R—2 KA b
1.00 2003.09.19 - |%OEREAT
1.10 2012.06.01 1 | REREEFSICHAT S IEEEZEM
- [IBF¥ 214> F&EE : RJJ05B0306

FTRTOERES LI VERERL. TAENOREEICRELES.

RO1AN1272JJ0110 Rev.1.10

2012.06.01

RENESAS Page 27 of 27




