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07 MAXeSS3O D OODOO

PIN DEVICE ADDRESS
AD1 ADO A6 | A5 | A4 | A3 | A2 | A1 | AD
GND GND 1 0 1 0 0 0 0
GND V+ 1 0 1 0 0 0 1
GND SDA 1 0 1 0 0 1 0
GND SCL 1 0 1 0 0 1 1
V+ GND 1 0 1 0 1 0 0
V+ V+ 1 0 1 0 1 0 1
V+ SDA 1 0 1 0 1 1 0
V+ SCL 1 0 1 0 1 1 1
SDA GND 1 0 1 1 0 0 0
SDA V+ 1 0 1 1 0 0 1
SDA SDA 1 0 1 1 0 1 0
SDA SCL 1 0 1 1 0 1 1
SCL GND 1 0 1 1 1 0 0
SCL V+ 1 0 1 1 1 0 1
SCL SDA 1 0 1 1 1 1 0
SCL SCL 1 0 1 1 1 1 1
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MAX69530 0 0000000000000 000RWOODOOD000000000DDDO00001
gboooboobooboobooboobuoobooboobooboobobobooboobobob
gboooboobooboobooboobuoobooboobooboobobobooboobobob
OO0O0DOoOoOo0oDooOoooo@ 200

COMBAND BYTE 15 STORED ON RECEIFT OF STOP CONDITION —me] D15 | D4 | D42 J M2 | 01 | Mo | 09 | D8

ACKNIWLEDGE FROM rvlﬂ.IEEGS—* F 1 f 1 [ [ f 1 [ &
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H-T—*‘ ACKENOWLEDS E FROR MAXBESS 4+

[
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HOW CONTROL BYTE AND DATA BYTE MAP INTO e , 9 1o | oo T : o ,
VANEEE s BECIETERS —e| D15 | DM4| D13 | M2 | D1 | D10 D& | DB OF | D6 | D5 D403 |00
ACHNOWLEDGE FROM MAYEEES — TN T Y T Y | . P N T T U U T | .
T T T T T 1 L O B B I Y A I I
§ SLAVE ADCAESS 0| A COMMAND BYTE A DATABYTE Ar
N I Y N S B L1 Lo
w4 d 1BYTE ‘ifr
ALTORCREMENT MEMORY WORD ADDRESS

021 00O0O00OO0O0OO0bOO00 1000000
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ACKNOWLEDGE FROM MAXER53

ACENCWLEDGE FROM MAXE253

HOW COMMAND EYTE AND CATA Y TE MAP INTC . - N I -
MAKGEED S FECISTERS —p| D15 | 044 | D13 | D12 | D11 | 010| £8 | 08 DF |06 | D5 | D4 | D3| 02|01 |00
ACKMOWLEDGE Fnc-r.1r.1mca§w—+ + T 3 T T T ? T
1T T T T T 1 ITTTTTTTTTTTTTI FTTTTTTTTTTTTT T
5 SLAVE ADCRESS 0| a COMMANDEYTE ) DATA BYTE AP
[ 1 1 1 L1 1 1 1 1 L 1 1 1 1 |
A f
FI.-'E'—+ 1 BYTES {i\
AUTOINCREMENT MEMORY WIRD ADDRESS
022 00000 nOOO0OO0O0O

08 UbObOobobOobbOobbOobobobobon

COMMAND BEYTE
ADDRESS RANGE

AUTOINCREMENT BEHAVIOR

X0000000 to x0000100

Command byle address autoincrements after byte read or writlen.

0000101

Command byte addrass remains at x0000101 after byte read or written, but the font

address pointer autcincremeants.,

x0000110

Factory reserved, do not write to this register.

000111 to x1111110

Command byte address autoincrements after byte read or written.

111111

Command byte address remains at x1111111 after byte read or written.

4.7
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5. buooooono
googobdog 200 coboobuooboobooboobo

® |2C.c
—manO0O00000000oon
— O0O0o0DOOoo0oooobooo(schooooooooooooon
— EEPROMO O 0O0OOOOLEDOOCOOODOODODOODOO
® RW.c
— SDAO ACLOOODOODOOODOOODOOODOOO0DOOO0DOOODOOn

man0 00000000000 830000000000000000DO0

1. SCl(200bpsC 10 00000DOOCOODOOOOODOO)ODOOOOOOLEDODOODOOOO
goobon

2 J00obOoo0o0oooobobooooobOoboboboooOobOoboOooOOooDOobobooooog
U000 EEPROMOO0O0O0OO0OO0O0ODOODOOO SCIoDOoO pPCcOOOODODO

gboooogoscioooo pPCcOdbO0bOOOD0OD 102030 00000000
4, oogpoOoooObDOonubDObOOO
200 400000000000

Main Function

v

Initialize the
following:
a SCl
b. Temperature Sensor
c. LED Driver

)

1. Test EEPROM
2. Get Temperature
3. Test LED Driver

023 manODOOOOODOOOO
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/***********************************************************************/

/* */
/* FILE :12C. c */
/* DATE :Fri, Dec 27, 2002 */
/* DESCRI PTI ON : Mai n Program */
/* CPU TYPE : H3/ 38024F */
/* */
/[* This file is generated by Renesas Project CGenerator (Ver.2.1). */
/* */

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

#i ncl ude "i odefine. h"

#i ncl ude "i2c. h"

#i ncl ude <stdio. h>
#i ncl ude <machi ne. h>

/] Devi ce Addresses

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

#defi ne EEPROM ADDR 0xA0
#defi ne T_SENSCOR ADDR 0x90
#define LED DRI VER ADDR 0xBO0
[/ LED Driver Registers
#define DIAT_O 0x60
#define DIAT_1 0x61
#define DIAT_2 0x62
#define DIAT_3 0x63
#define DIGT 0 1 INT_REG O0x01
#define DIGAT 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. Obtain tenperature reading
3. Test the LED Driver

*/

voi d mai n(voi d)

{

init_sci();

init_tenp_sensor();

Communi cation Interface (SCl) for debuggi ng

RJS06B0023-0100/Rev.1.00
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voi

*/

voi

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

d test led matrix(void)
char display_char;

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

LEDprint (di splay_char, DA T_0);

wai t (10); /Ishort del ay

test _eeprom)

byte wite

byte read

page wite

current address read
sequenti al address read

Pao o

d test_eepron{void)

unsi gned char buf[16] = {0x00, O0x11, 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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//Byte Wite

PutStr("\r\nByte Wite");

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

el se
PutStr(" -> K");

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

{

/] Byte Read

PutStr("\r\nByte Read");

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

PutStr("\r\nPage Wite");

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

el se
PutStr(" -> K");

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

{
// Current Address Read
PutStr("\r\nCurrent Address Read");
return_byte = | 2cCurrent Read( EEPROM ADDR, buf, 0x00);
/] Sequenti al Read
PutStr("\r\nSequential Read");
return_byte = | 2cRead( EEPROM ADDR, ptr, 16, 0x00);
}
}
e T
/*
test _tenp_sensor()
a. Get tenperature reading
b. Convert frombinary to floating point
c. Transnmit tenperature to PC via SCl
d. Display tenperature on Digits 1, 2 and 3
*/
void test _tenp_sensor(void)
{
unsi gned char return_byte;
unsi gned char tens, ones, tenths;
unsi gned int return_code;
RJS06B0023-0100/Rev.1.00 2004.08
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fl oat degree;

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

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

/'l For exanple, temperature = 37.1 degree
/[/tens = 3, ones =7 &tenths =1

whi |l e (degree >= 10)

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

//Transmit to PC via SC

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, DIG T_1);
LEDpri nt (ones + 0x30, DIG T_2);
LEDprint(tenths + 0x30, DIG T_3);

}
I e e T P
/ *
init_tenp_sensor()
*/
RJS06B0023-0100/Rev.1.00 2004.08
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void init_led driver(void)

{

unsi gned char return_byte;
/] Configure MAX6953 dri ver:
SendStartBit();

SendByt e( (LED_DRI VER_ADDR) & Oxfe);

SendByt e( 0x04) ; /lconfiguration register

SendByt e( 0x01) ; /I sel ect normal operation as power-on default

wake from shutdown node

->

shut down

voi

SendSt opBit () ;

/1Set the intensity register for digits 0 & 1 to 6/16 duty cycle
/1Set the intensity register for digits 2 & 3 to 6/16 duty cycle
[IWite 0x66 to both 0x01 and 0x02 reg of MAX6953EPL
SendStartBit();

SendByt e( (LED_DRI VER _ADDR) & Oxfe); //Send Sl ave Address byte
SendByte(DIGA T _0_1 |INT_REG; /1 Send COMMAND byt e

SendByt e( 0x66) ; /1 Send data byte 00-min, FF-max
SendSt opBit () ; /1 Send stop bit

SendStartBit();

SendByt e( (LED DRI VER _ADDR) & Oxfe); //Send Sl ave Address byte
SendByte(DI G T_2_3_| NT_REG) ; /] Send COMMAND byt e

SendByt e( 0x66) ; /1 Send data byte 00-min, FF-max
SendSt opBit () ; /1 Send stop bit

init_tenp_sensor()

d init_tenp_sensor(void)

unsi gned char return_byte;
SendStartBit();

SendByt e( ( T_SENSOR_ADDR) & 0xfe);
SendByt e( 0x01) ;

SendByt e( 0x00) ;

SendSt opBit () ;

/1 Send sl ave address byte

/1 Configuration Register of sensor
/1 ke up device

/1 Send stop bit

SendStartBit();

SendByt e( ( T_SENSOR_ADDR) & 0xfe);
SendByt e( 0x01) ;

SendSt opBit () ;

/1 Send sl ave address byte
/] Configuration Register of sensor

SendStartBit();

SendByt e( ( T_SENSOR_ADDR) |
return_byte = GetByte();
SendSt opBit () ;

0x01); /1 Read from Configuration Register

[ TH GH = 80 degrees
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[ TLOW = 0 degrees
SendStartBit();

SendByt e( (T_SENSOR_ADDR) & Oxfe);

SendByt e( 0x03) ;
SendByt e( 0x50) ;
SendByt e( 0x00) ;
SendSt opBit () ;

SendStartBit();

SendByt e( (T_SENSOR_ADDR) & Oxfe);

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

| 2cRead_T_Sensor (unsi gned char sl ave_addr,

/1 Send Sl ave Address byte

/1 Set Max Tenperature of Sensor
/1 msbByt e

/11 sbByte

/1 Send stop bit

/1 Send sl ave address byte

/1 Set M n Tenperature of Sensor
/1 msbByt e

/11 sbByte

/1 Send stop bit

MAXI M 12-bit Tenperature Sensors.

i 2c conpati bl e sensors

refer to the address preset

refer to the pointer register

- current tenperature in 16bits

unsi gned char

}
N
/*
This routine is witten for
MAX6626 is a 12-bit
i nput :
unsi gned char sl ave_addr -
unsi gned char ptr_reg -
0x00 tenperature
0x01 configuration
0x02 hi gh-tenperature
0x03 | owtenperature
return:
unsi gned i nt
*/
unsi gned i nt
ptr_regq)
{

unsi gned i nt theWORD;
unsi gned char nsbBYTE

i f (CheckBusState()
r et ur n( BUS_BUSY)

SendStartBit();

| sbBYTE;

I = TRUE)

/1 Send sl ave address with wite commmand

if (SendByte((slave addr) & Oxfe)

r et ur n( NO_RESPONSE)

/1 Send Poi nter byte

if (SendByte(ptr_reg) !=

r et ur n( NO_RESPONSE)

SendSt opBit () ;

= LOW

LOW

//Send STOP bit
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SendStartBit();

/1 Send sl ave address with read command

if (SendByte((slave_addr) | 0Ox01) != LOW
r et ur n( NO_RESPONSE) ;

nmsbBYTE = Get Byt e();

SendBit (LOW ; [1Ack it |ow

| sbBYTE = Get Byte();

SendSt opBit () ; /1 Send STOP bit

t heWORD = (unsi gned int)nsbBYTE << §;

t heWORD = t heWORD + | sbBYTE;

return(theWoRD);
}
e e
/*

ConvertBi nary2Tenp() Converts tenperature frombinary to floating point
*/
fl oat ConvertBi nary2Tenp(unsi gned int tenp)
{

fl oat degree;

float scal eMX;

i nt tenpl;

scal eMX = 0. 0625;

tenpl = tenp & OX7FFF; //throw away signed bit

tenpl = tenpl>>4; //1get rid of last 4 bits(lsbh)

degree = (float)tenpl * scal eMX;

return(degree);
}
e T T
/*

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 e
/*
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 (unsi gned char sl ave_addr, unsigned char
conmand_byt e, unsigned char data byte)

{
/*
Conmand Addr ess:
StartBit [S] -> Slave Address (7bit + 1 RWhbit) -> 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
i f (CheckBusState() != TRUE)
r et ur n( BUS_BUSY) ;
SendStartBit(); /1Send 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 COMMAND byt e
r et ur n( NO_RESPONSE) ;
if (SendByte(data byte) !'= LOW /1 Send DATA byte
r et ur n( NO_RESPONSE) ;
SendSt opBit () ; /1 Send stop bit
}
R e R e T
/*
init_sci() : Sets up the Serial Communication Interface for debugging
*/

void init_sci(void)
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{

/1 SCR3 : | Tl E] Rl E| TE| RE| MPI E| TEIl E| CKE1| CKEQ|

[ITIE : Transmit interrupt enable

/IRIE : Receive interrupt enable

/[ITE : Transnmit enable

/I RE : Receive enable

/I MPLE : Miultiprocessor interrupt enable

[/ TEIE : Transnmit end interrupt enable

//CKE1 : dock enable 1

//CKEO : dock enable O

//CKEl = CKEO = 0

/ I asynchronous node, internal clock source, SCK32 functions as |/O port

P_SCl 3. SCR3. BYTE &= 0x00; //clear TE & RE

//SMR : | COM CHR| PE| PM STOP| MP| CKSl| CKSO| : ]0]0]0]0]0]o0]o0]O0|

[/ COM : Comuni cation Mdde : O asynchronous node

//CHR : Character Length : 0 : character length = 8 bits

/I PE : Parity Enable : 0 : parity bit addition and checking
di sabl ed

//PM : Parity Mode : 0 : even parity (no effect since no
parity)

/1 STOP: Stop Bit Length : 0: 1 stop bhit

[IMP : Miltiprocessor Mbde : O mul ti processor comm function di sabl ed

/1] CKS1] CKSO| : O ock Select: | 0| 0] : clock source for baud rate gen =
clk
P_SCl 3. SMR BYTE = 0x00;

[l For clk = 10MHz, bit rate = 2400 bps, n = 0, N = 64
P_SCl 3. BRR = 64;

[/ mininmumof 1-bit delay = 417ns
nop() ;
nop() ;
nop() ;

I/SPCR : |---]---|SPC32|---|SCINV3| SCINV2| ---]---] : |1]1]1]0]0]0]0]O0|
//SPC32 = 1 : P42 functions as TXD32 out put 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 0 can be witten to these bits
P_SCl 3. SPCR. BYTE = 0xEQ;

P_SCl 3. SCR3. BYTE | = 0x30; //Set TE & RE

char_put() : Transnmits a character to the PC for debuggi ng purposes.

voi d char _put (char Qut put Char) /] Serial Port
{
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// SSR : | TDRE| RDRF| CER| FER| PER| TEND| MPBR| MPBT]|
//TDRE : transnit data register enpty

/I RDRF : receive data register ful

//OER : overrun error

/I FER : framing error

/I PER : parity error

//TEND : transnit end

/I MPBR : Multiprocessor bit receive

/I MPBT : Multiprocessor bit transfer

while ((P_SCl3.SSR BIT. TDRE) == 0); //Wait for TDRE = 1
P_SCl 3. TDR = Qut put Char;
}
e
/*
PutStr() : Transmits a string of characters to the PC for debuggi ng
pur poses.
*/
void PutStr(char *str)
{
while (*str !'= 0)
{
char _put (*str++);
}
}
e e e
/*
wait(): Generates a software del ay.
*/
voi d wait(unsigned int tine)
{
unsi gned int i, s
for (i =0 ; i <tine ; i++)
{
for (j =0 ; j <3500 ; j++)
{
}
}
}
e e L
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/***********************************************************************/

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

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

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

/*

Scl I n()

Defines the SCL as an input pin and checks the port status (low or high).
*/

unsi gned char Scl I n(voi d)

{

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;

}
}
e i R
/*

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); /] Check pin status
}
el se
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{ return(LOW;
} }
e e e
| *

Scl Qut ()

Defines the SCL pin as an output pin and sets it to the |evel
determi ned by the paraneter.

*/
voi d Scl Qut (unsi gned char status)
{
if (status == LOW
{
SCL_DATA REG = 0; /I Drive Port LOW
}
el se
{
SCL_DATA REG = 1; //Drive Port Hi gh
}
SCL IOREG |= SCL_I O SET BIT,; /1 Set to output
}
e e
/*
SdaQut ()

Defines the SDA as an output pin and sets it to the |evel determ ned by
t he paraneter.

*/
voi d SdaQut (unsi gned char st atus)
{
if (status == LOW
{
SDA DATA REG = 0; /I Drive Port LOW
}
el se
{
SDA DATA REG = 1; /1 Drive Port High
}
SDA IO REG | = SDA I O SET BIT; /1 Set to output
}
e e LR T
/*
Del ay()
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Provide an internal mininmumdelay tine to bridge the undefined
region of a falling edge of SCL to avoid unintended generation
of unwanted signal.

*/
voi d Del ay(voi d)
{
unsigned char i = 0;

while (i < 20)

voi d Del ay2x(voi d)
{

Del ay();

Del ay();

/1A'l codes bel ow here are i ndependent with hardware, such as
nm croprocessor, //1/0O port, or etc.

/*

CheckBusSt at e()
Det erni ne whether the 12C bus is free (both SCL and SDA = HHGH) or in busy
state.

*/
unsi gned char CheckBusSt at e(voi d)
{
if ((Sclln() == HHCGH) && (Sdaln() == H GH))
{
return( TRUE);
}
el se
{
return( FALSE) ;
}
}
e e LR T
/*
SendStartBit(): |Issues a START condition
*/

voi d SendStartBit(void)
{
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Del ay();

SdaCQut (LOW ;

Del ay2x();

Del ay2x();

Del ay2x();

Del ay2x();

Scl Qut (LOW ;

Del ay();
}
e e R R T
/*

SendBit(): Send out data in bit format
*/
voi d SendBit (unsi gned char data byte)
{

Scl Qut (LOW ;

Del ay();

if (data_byte !'= 0)

{

SdaQut (HI GH) ;
}
el se
SdaQut (LOW ;

}

Del ay();

Scl Qut (HI GH) ;

while (Sclin() '= HGH) {} //wait for slow device to release clock

Del ay2x();
}
e e R e R T
/*

GetBit(): Receive data input in bit format
*/
unsi gned char CGetBit(void)
{

unsi gned char tenp;

Scl Qut (LOW ;

tenmp = Sdaln();

Del ay2x();
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Scl Qut (HI GH) ;
while (Sclin() '= HGH) {} //wait for slow device to rel ease clock
Del ay();
tenmp = Sdaln();
Del ay();
return(tenp);
}
N e
/*
Get Ack() :

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

*/

unsi gned char Cet Ack(voi d)
{

unsi gned char tenp;

Scl Qut (LOW ;
Del ay();
SdaQut (H GH) ;
tenp = Sdaln();
Del ay();

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

tenmp = 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 nask
mask = 0x80; /lsend out MSB first
for (i =0 ; i <8 ; i++4)
{
SendBi t (dat a_byte & nask)
mask >>= 1;
}
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return(GetAck());

}
e e e
| *
y GetByte(): Get a byte of data starting with nost significant bit (MSB)
unsi gned char Cet Byt e(voi d)
{ unsi gned char tenpl, tenp2;

unsi gned char i, nmask;

mask = 0x80;

tenp2 = 0;

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

{
tenpl = GetBit() * nask;
tenp2 += tenpl,
mask >>= 1;

}

return(tenmp?);

}
e i L
/*
SendStopBit(): Send a STOP condition to term nate the operation
*/
voi d SendSt opBit (voi d)
{
Scl Qut (LOW ;
Del ay();
SdaCQut (LOW ;
Del ay();
Scl Qut (HI GH) ;
Del ay2x();
SdaQut (H GH) ;
}
e e R R T
/*
| 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

Control Byte
Ack

Word Address
Ack

Dat a(n)

Ack

Data(n + 1)
Ack

CoNoOrONE

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

i f (CheckBusState() != TRUE)

{

Put Str(" -> BUS BUSY!"):

ret 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) ;
}

/1 Send word address
i f (SendByte(word_addr)

= LOW

Put Str(" -> NO RESPONSE-2");

r et ur n( NO_RESPONSE) ;
}

for (i =0 ; i <length ;

{
/[/Wite data

i ++)

i f (SendByte(*buf _ptr++) = LOWN
{

RJS06B0023-0100/Rev.1.00

2004.08 Page 35 of 43



REN ESNS H8/300L SLP 0O 00O

300 1FcO0D0D0n BCU0n)dn?c@on)

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;

i f (CheckBusState() != TRUE)
{

PutStr(" -> BUS BUSY");

r et ur n( BUS_BUSY) ;

}

SendStartBit();

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

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

}

SdaCQut (H GH) ; [/ Pull-up SDA |Iine
SendBit (H GH);
SendStartBit();

/1 Send address and read conmand
if (SendByte((slave_addr) | 0Ox01) !'= LOW
{
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Put Str(" -> NO RESPONSE-3!");
r et ur n( NO_RESPONSE) ;

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

/1 Get last data byte and ack high
Dat aBuffer[length - 1] = GetByte();
SendBit (H GH);

SendSt opBit () ;

for (i =0 ; i <length ; i++)
{
if (DataBuffer[i] != ref_data[word_addr + i])
{
error ++;
}
}
if (error)
{
PutStr(" -> Incorrect Datal");
}
el se
{
PutStr(" -> OX");
}
ret urn( OP_DONE) ;
}
L R LR TR PR TR

unsi gned char | 2cCurrent Read(unsi gned char sl ave_addr,
unsi gned char *buf_ptr,
unsi gned char wor d_addr)

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

SendStartBit();

/] Send address and read conmmand
if (SendByte((slave_addr) | 0Ox01) != LOW
{

Put Str(" -> NO RESPONSE!");
r et ur n( NO_RESPONSE) ;
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*buf ptr = GetByte(); /1 get data and ack high

SendBit (H GH);
SendSt opBit () ;

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

{
PutStr(" -> Incorrect Data!");

}

el se

{

PutStr(" -> OK");

}

ret urn( OP_DONE) ;
}
e e LR R R
/*

Since Mcrochip devices such as 24AA16 will not acknow edge during

the internal wite cycle, this can be used to determni ned when this

cycle is conplete so that the naster 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 ¢

f. Ready for next operation

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

char CheckW it eReady(voi d)
{

unsi gned i nt i = 0;

while (i < 4)

{
SendStartBit();

i f (SendByte((0xa0) | 0x00) == LOWN

{
SendSt opBit () ;
return (1);

}
SendSt opBit () ;

i ++;
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}

return (0);

}
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