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10.

11.

12.

Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

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.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

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.

When exporting the 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. Y ou should not use Renesas
Electronics products or the 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. 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.

Renesas Electronics has used reasonabl e 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 errorsin or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’ s quality grade, as
indicated below. Y ou 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 categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. 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 an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repesaters; nuclear reactor control systems; medical equipment or
systemsfor life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou 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.

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 aloneis very difficult, please evaluate the safety of the final products or system
manufactured by you.

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 al 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.

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

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.

(Note1) “RenesasElectronics’ asused in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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H8/300L SLP &5l

3N PCE/BHERIPC RO LE BN IPCEO)

5. iEFEH

FERU N 2 NSRRI 2 ED

«|2C.c
— A5 main RO

— WA BT SR 0 O SCIO A ALk ge O
— 3X EEPROM O i AL 3 A LED 3K zh 230

* RW.c

— {55 H SDA F1 ACL [A— &k ZhEe0

Main e £ VR AL T 23, #EATRAN (44RO
1. UL SCI (2400bps, LAMFIERL, AEIEAHEK) | LI E A LED B3l
2. TG, P 55, ST AIUTHAL IS0 EEPROM, RS OB SCI Ri%H)

PC.

3. MlsEddEE, Wit SCl k%# PC, AR5 n{E 1. 2. 317,

4. 0P “0” 3 “9”7
5 HHE 23 4181E.

Main Function

v

Initialize the
following:
a SCI
b.
C.

Temperature Sensor
LED Driver

’

NP

Test EEPROM
Get Temperature
Test LED Driver

23 main EEHRIZE
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H8/300L SLP &5l

3N PCE/BHERIPC RO LE BN IPCEO)

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

/*
/* FILE
/* DATE

/* DESCRI PTI ON :
/* CPU TYPE

/*

/* This file is generated by Renesas Project Cenerator

/*

12Cc

:Fri, Dec 27, 2002
Mai n Program

: H8/ 38024F

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

(Ver.2.1). */

*/

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

/ /B 10100000x
// B 10010000x
/ /B 10110000x

Communi cation Interface (SCl) for debuggi ng

#i ncl ude "i odefine.h"
#i ncl ude "i 2c. h"
#i ncl ude <stdi o. h>
#i ncl ude <machi ne. h>
// Devi ce Addresses
#defi ne EEPROM ADDR OxA0
#define T_SENSOR ADDR 0x90
#define LED DRI VER ADDR 0xBO
[/ LED Driver Registers
#define DIAT.O 0x60
#define DIGAT_1 0x61
#define DIGAT_2 0x62
#define DIAT 3 0x63
#define DIAT 0 1 INT_REG 0x01
#define DIAT 2 3 INT_REG 0x02
/*
mai n()
a. Initializes Serial
b. Initializes tenperature sensor
c. Initializes LED driver
d. Repeat the follow ng
1. Test the EEPROM
2. pbtain tenperature reading
3. Test the LED Driver
*/

voi d mai n(voi d)

{

init_sci();

init_tenp_sensor();
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RE N ESAS H8/300L SLP &5l

3N PCE/BHERIPC RO LE BN IPCEO)

init_led_driver();
Put Str("\r\nBeep Beep Beep");

whi | e(1)
{
test _eeprom();
test _tenp_sensor();
test led matrix();
wai t (5); //short del ay

test led matrix() — display O to 9 on Digit O

void test led matrix(void)
char display_char;

for (display_char = '0" ; display_char <= '9" ; display_char++)
{

LEDprint (display_char, DDA T_0);

wai t (10); /Ishort del ay

}
}
e e
/*
test _eeprom()
byte wite
byte read

page wite
current address read
sequenti al address read

PaeocoTo

*/
voi d test _eepromvoi d)

unsi gned char buf[16] = {0x00, 0x11, 0x22, 0x33, 0x44, 0x55, 0x66, 0x77,
0x88, 0x99, OxAA, 0xBB, O0xCC, O0xDD, OxEE, OxFF};

unsi gned char return_byte;
unsi gned char *ptr;

Put Str("\r\n\nEEPROM Testing:");
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RE N ESAS H8/300L SLP &5l

3N PCE/BHERIPC RO LE BN IPCEO)

//Byte Wite

PutStr("\r\nByte Wite");

if (12cWite( EEPROM ADDR, buf, 1, 0x00) != OP_DONE)
PutStr(" -> Fail!");

el se
PutStr(" -> OK");

/I Need to check if wite is conplete
if (CheckWiteReady() == 1)

{

/1 Byte Read

PutStr("\r\nByte Read");

return_byte = | 2cRead( EEPROM ADDR, ptr, 1, 0x00);
}
/] Page Wite

PutStr("\r\nPage Wite");

if (12cWite( EEPROM ADDR, buf, 16, 0x00) != OP_DONE)
PutStr(" -> Fail!");

el se
PutStr(" -> OK");

/I Need to check if wite is conplete
if (CheckWiteReady() == 1)
{
/I Current Address Read
Put Str("\r\nCurrent Address Read");
return_byte = | 2cCurrent Read( EEPROM ADDR, buf, 0x00);

/] Sequenti al Read
Put Str("\r\nSequential Read");
return_byte = | 2cRead( EEPROM ADDR, ptr, 16, 0x00);

test _tenp_sensor()

Get tenperature reading

Convert frombinary to floating point
Transmit tenperature to PC via SC

Di splay tenperature on Digits 1, 2 and 3

o0 oY

*/
void test _tenp_sensor(void)

unsi gned char return_byte;
unsi gned char tens, ones, tenths;

unsi gned i nt return_code;
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RE N ESAS H8/300L SLP &5l

3N PCE/BHERIPC RO LE BN IPCEO)

fl oat degree;

//read fromtenperature sensor
return_code = | 2cRead_T_Sensor ( T_SENSOR ADDR, 0x00);

if (return_code == 0x8000)
Put Str (" SHUT DOM! ") ;
el se
PutStr("\r\n\nTenperature : ");
degree = ConvertBi nary2Tenp(return_code);

/] For example, tenperature = 37.1 degree
[/tens = 3, ones =7 &tenths =1

whil e (degree >= 10)

{
t ens++;
degree -= 10;
}
while (degree >= 1)
{
ones++;
degree -= 1;
}
whil e (degree >= 0.1)
{
tent hs++;
degree -= 0. 1;
}

[/ Transmit to PC via SCl

char _put (tens + 0x30);

char_put (ones + 0x30);

char _put (0x2E) ; /| deci mal poi nt
char_put (tenths + 0x30);

/1 Display on dot-matrix LED
LEDprint(tens + 0x30, DIAT_1);
LEDpri nt (ones + 0x30, DIA T_2);
LEDprint(tenths + 0x30, DA T_3);

init_tenp_sensor()

RCJ05B0017-0100/Rev.1.00 2006.03 Page 22 of 44



RE N ESAS H8/300L SLP &5l

3N PCE/BHERIPC RO LE BN IPCEO)

void init_|led_driver(void)

{
unsi gned char return_byte;
/1 Configure MAX6953 driver: wake from shutdown node
SendStartBit();
SendByt e( (LED_DRI VER_ADDR) & Oxfe);
SendByt e( 0x04) ; [/ configuration register
SendByt e( 0x01) ; /lsel ect normal operation as power-on default -> shutdown
SendSt opBit();
//Set the intensity register for digits 0 & 1 to 6/16 duty cycle
//Set the intensity register for digits 2 & 3 to 6/16 duty cycle
[/Wite 0x66 to both 0x01 and 0x02 reg of MAX6953EPL
SendStartBit();
SendByt e( (LED DRI VER ADDR) & Oxfe); //Send Sl ave Address byte
SendByte(DIG T_0_1 | NT_REG); I/ Send COMVAND byt e
SendByt e( 0x66) ; /1 Send data byte 00-min, FF-max
SendSt opBit(); /1Send stop bit
SendStartBit();
SendByt e( (LED DRI VER ADDR) & Oxfe); //Send Sl ave Address byte
SendByte(DI G T_2_3_| NT_REG) ; I/ Send COMVAND byt e
SendByt e( 0x66) ; /] Send data byte 00-min, FF-max
SendSt opBit(); /1 Send stop bit
}
e e L T T
/*
init_tenp_sensor()
*/

void init_tenp_sensor(void)
unsi gned char return_byte;

SendStartBit();

SendByt e( ( T_SENSOR_ADDR) & O0xfe); /1 Send sl ave address byte

SendByt e( 0x01) ; /] Configuration Register of sensor
SendByt e( 0x00) ; /I ke up device

SendSt opBit(); /1Send stop bit

SendStartBit();

SendByt e( ( T_SENSOR_ADDR) & O0xfe); /1 Send sl ave address byte

SendByt e( 0x01) ; /] Configuration Register of sensor

SendSt opBit();

SendStartBit();

SendByt e( ( T_SENSOR _ADDR) | 0x01); /I Read from Configuration Register
return_byte = GetByte();

SendSt opBit();

[/ TH GH = 80 degrees
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H8/300L SLP %3l
3N PCE/BHERIPC RO LE BN IPCEO)

[ TLOW = 0 degrees
SendStartBit();
SendByt e( ( T_SENSOR_ADDR)
SendByt e( 0x03) ;
SendByt e( 0x50) ;
SendByt e( 0x00) ;

SendSt opBit();

& Oxfe)

SendStartBit();
SendByt e( ( T_SENSOR_ADDR)
SendByt e( 0x02) ;
SendByt e( 0x00) ;
SendByt e( 0x00) ;
SendSt opBit();

& Oxfe)

This routine is witten for
MAX6626 is a 12-bit

i nput :

unsi gned char slave_addr -

unsi gned char ptr_reg -
0x00 tenperature
0x01 configuration
0x02 hi gh-tenperature
0x03 | owtenperature

refer

return:
unsi gned i nt
*/

unsi gned int
{
unsi gned int theWORD
unsi gned char msbBYTE, |sbBYTE;
i f (CheckBusState()
ret ur n( BUS_BUSY) ;

I = TRUE)

SendStartBit();

refer to the pointer

| 2cRead_T_Sensor (unsi gned char sl ave_addr

; /1 Send Sl ave Address byte
/1 Set Max Tenperature of Sensor
/ I msbByt e
/11 sbByte
/1Send stop bit

; /] Send sl ave address byte
/1Set Mn Tenperature of Sensor
/ I msbByt e
/11 sbByte
/1 Send stop bit

MAXI M 12-bit Tenperature Sensors.
i 2c conpati bl e sensors.

to the address preset
register

- current tenperature in 16bits

unsi gned char ptr_reg)

/1 Send sl ave address with wite command

if (SendByte((slave_addr) & Oxfe) != LOWN r et ur n( NO_RESPONSE)
/1 Send Poi nter byte
if (SendByte(ptr_reg) != LOWN
r et ur n( NO_RESPONSE)
SendSt opBit(); /1 Send STOP bit
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SendStartBit();

/1 Send sl ave address with read conmand

if (SendByte((slave_addr) | 0x01) !'= LOW
r et ur n( NO_RESPONSE) ;

nmsbBYTE = Get Byte();

SendBi t (LOW ; [1Ack it |ow

| sbBYTE = Get Byte();

SendSt opBit(); /1 Send STOP bit
t heWORD = (unsi gned int)nmsbBYTE << 8§;
theWORD = t heWORD + | sbBYTE;
return(theWoRD);
}
e e L
/*
Convert Bi nary2Tenp() Converts tenperature frombinary to floating point
*/
fl oat ConvertBi nary2Tenp(unsi gned int tenp)
{
fl oat degree;
fl oat scal eMX;
i nt tenpl,
scal eMX = 0. 0625;
templ = tenmp & OX7FFF; /1throw away signed bit
templ = tenpl>>4; /1get rid of last 4 bits(lsb)
degree = (float)tenpl * scal eMX;
return(degree);
}
e e LT
/*
LEDprint(): Display on the matrix LED.
*/

voi d LEDprint(char character, unsigned char digit_position)
unsi gned char error_code;

error_code = | 2cMatri xLEDdri ver (LED DRI VER ADDR, digit_position,
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character);

}
e R T R
/*
This routine is used for MAXIM Matrix LED Display Driver.
MAX6953 is a 2-wire |2C interface driver.
sl ave_addr is the address preset for MAX6953.
command_byte refer to the command instruction to be given to MAX6953.
data_byte refer to the 8-bit data
*/

unsi gned char |2cMatri xLEDdri ver (unsigned char slave_addr, unsigned char
command_byt e, unsigned char data byte)

{
/*
Conmand Addr ess:
StartBit [S] -> Slave Address (7bit + 1 RRWhbit) -> ACK ( MAX6953) ->
COWAND Byte -> ACK (MAX6953) -> DATA byte -> ACK (MAX6953) -> StopBit [P
Refer to MAX6953 data sheet for conmand and data instruction
*/
/1 Check if 12C bus is busy
if (CheckBusState() != TRUE)
ret ur n( BUS_BUSY) ;
SendStartBit(); //Send start bit
/1 Send sl ave address and wite command
if (SendByte((slave_addr) & Oxfe) !'= LOW
r et ur n( NO_RESPONSE) ;
i f (SendByte(conmand_byte) !'= LOW /1 Send COMWAND byt e
r et ur n( NO_RESPONSE) ;
if (SendByte(data byte) !'= LOWN /1 Send DATA byte
r et ur n( NO_RESPONSE) ;
SendSt opBit(); /1 Send stop bit
}
e R R
/*
init_sci() : Sets up the Serial Communication Interface for debuggi ng
*/

void init_sci(void)
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LENESANS H8/300L SLP 71

3NIPCEERIPC (O =E BN 1PCEOD

{
/1 SCR3 : | Tl E| RI E|] TE| RE| MPI E| TEI E] CKE1| CKEOQ|
[ITIE : Transmt interrupt enable
/[IRIE : Receive interrupt enable
[ITE : Transmit enable
/I RE : Receive enable
[IMPIE : Miltiprocessor interrupt enable
[/TEIE : Transmit end interrupt enable
[/ CKELl : Cock enable 1
[/ CKEO : C ock enable O
//CKE1 = CKEO = 0
/I asynchronous node, internal clock source, SCK32 functions as I/O port
P_SCl 3. SCR3. BYTE &= 0x00; //clear TE & RE
//SVMR : | COM CHR| PE| PM STCOP| MP| CKSl| CKSO| : ]0]0]o0]0]0]o0]o0]O0]
[/ COM : Comuni cation Mode : O asynchronous node
/I CHR : Character Length 0 : character length = 8 bits
[IPE : Parity Enable 0 : parity bit addition and checki ng disabl ed
[IPM : Parity Mde : 0 : even parity (no effect since no parity)
/] STOP:. Stop Bit Length . 0: 1 stop bit
[IMP : Miltiprocessor Mde : 0 mul ti processor comm function di sabl ed
/1] CKS1] CKSO| : d ock Sel ect: |0| 0] : clock source for baud rate gen = clk
P_SCl 3. SMR BYTE = 0x00;
[/ For clk = 10MHz, bit rate = 2400 bps, n = 0, N = 64
P_SCl 3. BRR = 64;
[/ mnimumof 1-bit delay = 417ns
nop() ;
nop() ;
nop() ;
[ISPCR : |---]---]SPC32|---]SCINV3| SCI NV2| ---]---] : |1]1]1]0]0]0]O0]O0]
[1SPC32 = 1 : P42 functions as TXD32 output pin
/Ineed to set TE bit in SCR3 after setting this bit to 1
/1SCINV3 = 0 : TXD32 output data is not inverted
/1SCINV2= 0 : RXD32 input data is not inverted
/[IBits 7 and 6 are reserved and always read as 1
[IBits 4, 1 and O are reserved and only O can be witten to these bits
P_SCl 3. SPCR BYTE = 0xEQ;
P_SCl 3. SCR3. BYTE | = 0x30; //Set TE & RE
}
e e
/*
char_put() : Transmits a character to the PC for debuggi ng purposes.
*/
voi d char_put (char Cut put Char) /] Serial Port
{
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/1SSR : | TDRE| RDRF| CER| FER| PER| TEND| MPBR| MPBT|

[/ TDRE : transmit data register enpty
/I RDRF : receive data register full
/1 CER : overrun error

[IFER : framing error

[/ PER : parity error

[/ TEND : transnit end

/I MPBR : Multiprocessor bit receive
/1 MPBT : Multiprocessor bit transfer
while ((P_SCI3.SSR BIT. TDRE) == 0);

P_SCl 3. TDR = Qut put Char;

//Wait for TDRE = 1

}
e e e
/*
PutStr() : Transmits a string of characters to the PC for debugging
pur poses.
*/
void PutStr(char *str)
{
while (*str !'= 0)
{
char _put (*str++);
}
}
e
/*
wait(): Generates a software del ay.
*/
void wait(unsigned int tine)
{
unsi gned i nt i,
for (i =0 ; i <time; i++)
{
for (j =0 ; j <3500 ; j++)
{
}
}
}
e e
RCJ05B0017-0100/Rev.1.00 2006.03 Page 28 of 44



RE N ESAS H8/300L SLP &5l

3N PCE/BHERIPC RO LE BN IPCEO)

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

[ * */
/* FILE :RWc */
/* DATE :Fri, Dec 27, 2002 */
/* DESCRI PTI ON : Functi on Program */
/* CPU TYPE : H8/ 38024F */
[ * */
/* This file is generated by Renesas Project Cenerator (Ver.2.1). */
[ * */

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

#i nclude "i 2c. h"
#i ncl ude "i odefi ne. h"

R R e LR R
/*

Scl I'n()

Defines the SCL as an input pin and checks the port status (low or high).
*/
unsi gned char SclIn(void)
{

SCL_I O REG &= SCL_| O RESET BIT; //Set to Input

if (SCL_DATA REG & SCL_DATA SET_BIT) //Check pin status

{

return(H GH);

}

el se

{

return(LOW;

}
}
R R e L
/*

Sdal n()

Defines the SDA as an input pin and checks the port status (low or high).
*/
unsi gned char Sdal n(voi d)
{

SDA | O REG &= SDA | O RESET BIT; //Set to Input

i f (SDA_DATA REG & SDA DATA SET_BIT)

{

return(H GH); /1 Check pin status
}
el se
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{
return(LOW;
}
}
e i e
/*
Scl Qut ()
Defines the SCL pin as an output pin and sets it to the |evel
determ ned by the paraneter.
*/
voi d Scl Qut (unsi gned char status)
{
if (status == LOW
{
SCL_DATA REG = 0; //Drive Port LOW
}
el se
{
SCL_DATA REG = 1; /I Drive Port High
}
SCL IOREG |= SCL_I O SET BIT; /] Set to output
}
e I e e
/*
SdaQut ()
Defines the SDA as an output pin and sets it to the |evel determ ned by the
paraneter.
*/
voi d SdaCQut (unsi gned char st atus)
{
if (status == LOW
{
SDA DATA REG = 0; //Drive Port LOW
}
el se
{
SDA DATA REG = 1; /1 Drive Port High
}
SDA IO REG | = SDA | O SET BIT; /1 Set to output
}
I e e e
/*
Del ay()
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Provi de an interna

m ni num del ay tine to bridge the undefined

region of a falling edge of SCL to avoid uni ntended generation

of unwanted signal .

*/
voi d Del ay(voi d)
{

unsigned char i = 0;

while (i < 20)

{ .

i +4+;

}
}
e
voi d Del ay2x(voi d)
{

Del ay() ;

Del ay();
}
e
/1A
/11/10O port, or etc.
/*

CheckBusSt at e()

codes bel ow here are independent wth hardware,

such as m croprocessor,

Det erm ne whether the 12C bus is free (both SCL and SDA = HHGH) or in busy

state.
*/

unsi gned char CheckBussSt at e(voi d)

{

if ((Sclin() == HIGH && (Sdaln() == H GH))

{
return( TRUE) ;
}
el se
{
ret urn( FALSE) ;
}
}
e
/*
SendStartBit():
*/

void SendStartBit(void)
{

| ssues a START condition
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Del ay() ;
SdaCut (LOW ;
Del ay2x();
Del ay2x();
Del ay2x();
Del ay2x();
Scl Qut (LOW ;
Del ay();
}
N e e
/*
SendBit(): Send out data in bit format
*/
voi d SendBit (unsigned char data byte)
{
Scl Qut (LOW ;
Del ay();
if (data_byte !'= 0)
{
SdaCQut (HI GH) ;
}
el se
SdaCut (LOW ;
}
Del ay();
Scl Qut (HI GH) ;
while (Sclin() '= HGH) {} //wait for slow device to rel ease clock
Del ay2x();
}
N e e
/*
GetBit(): Receive data input in bit format
*/
unsi gned char CGetBit(void)
{
unsi gned char tenp;
Scl Qut (LOW ;
temp = Sdaln();
Del ay2x();
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*/

Scl Qut (HI GH) ;

while (Sclin() '= HGH) {} //wait for slow device to rel ease clock
Del ay();

temp = Sdaln();

Del ay();

return(tenp);

Get Ack():

Getting ACK is simlar to GetBit, but this is critical operation since
master nmust pull SDA high before it finds out whether there is a ACK
(SDA is low) or not.

unsi gned char Get Ack(voi d)

{

unsi gned char tenp;

Scl Qut (LOW ;
Del ay() ;
SdaCQut (HI GH) ;
temp = Sdaln();
Del ay() ;

Scl Qut (HI GH) ;
while (Sclin() '= HGH) {} //wait for slow device to rel ease clock
Del ay();

temp = Sdaln();
Del ay();
return(tenp);

SendByte(): Send out a byte starting with nost significant bit (MSB) first.

unsi gned char SendByte(unsi gned char data_byte)

{

unsi gned char i;
unsi gned char nmask;

mask = 0x80; //send out MSB first
for (i =0; i <8 ; i++)
{

SendBi t (dat a_byte & nmask);
mask >>= 1;
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return(Get Ack());

GetByte(): CGet a byte of data starting with nost significant bit (MSB)
*/

unsi gned char GCetByte(void)

{
unsi gned char tenpl, tenp2;
unsi gned char i, nmask;

mask = 0x80;
tenmp2 = 0;

for (i =0; i <8 ; i++4)

{
templ = CGetBit() * mask;
tenp2 += tenpl;
mask >>= 1;

}

return(tenp2);

SendStopBit(): Send a STOP condition to term nate the operation

voi d SendSt opBit (void)
{
Scl Qut (LOW ;
Del ay() ;
SdaCut (LOW ;
Del ay() ;
Scl Qut (HI CGH) ;
Del ay2x();
SdaCQut (HI GH) ;

/*
[2cWite()

a. Byte Wite
1. Start Bit
2. Control Byte
3. Ack
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*/

4. Word Address
5. Ack

6. Data

7. Ack

8. Stop Bit

b. Page Wite
Start Bit
Control Byte
Ack

Word Address
Ack

Dat a( n)

Ack

Data(n + 1)
Ack

CONoOrWNE

10. Data(n + 15)
11. Ack
12. Stop Bit

unsi gned char |2cWite(unsigned char slave_addr, unsigned char *buf_ptr,

{

unsi gned char | ength, unsigned char word_addr)
unsi gned i nt i;

if (CheckBusState() != TRUE)
{
PutStr(" -> BUS BUSY!");
r et ur n( BUS_BUSY) ;

}
SendStartBit();

// Send address and wite command
if (SendByte((slave_addr) & Oxfe) !'= LOW
{
Put Str(" -> NO RESPONSE-1");
r et ur n( NO_RESPONSE) ;
}

// Send word address
if (SendByte(word_addr) !'= LOW
{

PutStr(" -> NO _RESPONSE-2");
r et ur n( NO_RESPONSE) ;
}

for (i =0 ; i <length ; i++)

{
//Wite data
if (SendByte(*buf_ptr++) !'= LOY
{
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Put Str(" -> ERR RESPONSE");
r et ur n( ERR_RESPONSE)

}
SendSt opBit();

ret urn( OP_DONE) ;

unsi gned char | 2cRead(unsi gned char slave_addr, unsigned char *buf ptr,
unsi gned char | ength, unsigned char word_addr)
{
unsigned char i =0, j = 0;
unsi gned char ref _data[16] = {0x00, 0x11, 0x22, 0x33, 0x44, 0x55, 0x66,
0x77, 0x88, 0x99, O0xAA, 0xBB, 0xCC, 0xDD
OxXEE, OxFF};
unsi gned char Dat aBuffer[256];
unsi gned char error = 0;

if (CheckBusState() !'= TRUE)
{
PutStr(" -> BUS BUSY");
ret ur n( BUS_BUSY) ;

}

SendStartBit();

/1 Send dummy address and wite comand
if (SendByte((slave_ addr) & Oxfe) !'= LOW
{
PutStr(" -> NO RESPONSE-1!");
r et ur n( NO_RESPONSE)
}

/1 Send high word address
if (SendByte(word_addr) !'= LOW
{
PutStr(" -> NO RESPONSE-2!");
r et ur n( NO_RESPONSE)

}

SdaCut (H GH) ; [1Pull-up SDA Iine
SendBi t (H CGH) ;
SendStartBit();

// Send address and read conmmand
if (SendByte((slave_addr) | 0x01) !'= LOW
{
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PutStr(" -> NO _RESPONSE-3!");
ret ur n( NO_RESPONSE) ;

}
for (i =0 ; i <length - 1 ; i++)
{
DataBuffer[i] = GetByte(); //read data
SendBi t (LOW ; [lack it |ow
}

/1 Get last data byte and ack high
DataBuffer[length - 1] = GetByte();
SendBi t (H GH) ;

SendSt opBit();

for (i =0 ; i <length ; i++)
{
if (DataBuffer[i] != ref_data[word_addr + i])
{
error ++;
}
}
if (error)
{
PutStr(" -> Incorrect Data!");
}
el se
{
PutStr(" -> OK");
}
ret urn( OP_DONE) ;
}
R R e R e R

unsi gned char | 2cCurrent Read(unsi gned char sl ave_addr,
unsi gned char *buf _ptr,
unsi gned char word_addr)

unsi gned char ref _data[16] = {0x00, 0x11, 0x22, 0x33, 0x44, 0x55, 0x66,
0x77, 0x88, 0x99, OxAA, 0xBB, 0xCC, 0xDD,
OXEE, OxFF};

SendStartBit();

/1 Send address and read conmmand
if (SendByte((slave_addr) | 0x01) !'= LOW
{

PutStr(" -> NO _RESPONSE!");
r et ur n( NO_RESPONSE) ;
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*/

*buf _ptr = CGetByte(); /1 get data and ack high

SendBit (H CGH) ;
SendSt opBit();

if (*buf _ptr !'=ref_data[word_addr])

{
PutStr(" -> Incorrect Datal!");
}
el se
{
PutStr(" -> OK");
}

ret urn( OP_DONE) ;

Since Mcrochip devices such as 24AA16 will not acknow edge during
the internal wite cycle, this can be used to determ ned when this
cycle is conplete so that the nmaster can proceed with next operation.

Acknowl edge Pol ling

a. Send wite comrand

b. Send stop condition to initiate wite cycle
c. Send start bit

d. Send control byte with r/wn =20

e. |If device acknow edge, goto f. Else go to c
f. Ready for next operation

Note that (c) to (e) - internal wite cycle

char CheckWiteReady(void)

{

unsi gned i nt i = 0;

while (i < 4)

{

SendStartBit();

if (SendByte((0xa0) | 0x00) == LOWN
{

SendSt opBit();

return (1);

}
SendSt opBit();

i ++;
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}

return (0);

}
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The I°C-Bus Specification (Version 2.1), January 2000, Koninklijke Philips Electronics N.V.
24AA16/241.C16B 16K 1°C Serial EEPROM, 2002, Microchip Technology Inc.

MAX6626 12-bit Temperature Sensor with 1°C-compatible Serial Interface, 2002, Maxim Integrated Products.
MAX6953 2-wire Interfaced 4-digit 5x7 Matrix LED Display Driver, 2002, Maxim Integrated Products.
Serial Peripheral Interface (SPI™) & Inter-1C (1°C™), 2003, Renesas Technology Corp.

(Application Note ref. no: AN0303011, http://sg.renesas.com,)

Application Note on Interfacing to EEPROM with 12C™ Emulation (Port), 2003, Renesas Technology Corp.
(Application Note ref. no: AN0303012, http://sg.renesas.com,)
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Cautions

Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and
more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corp. product best suited to the customer's application; they do not convey any license
under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or
a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising
from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means,
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or
system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when
considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in
whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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