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[EEPROMO|2}?

Electrically Erasable Programmable Read
Only Memory

AEXPHZE]| LH| LSS 3 T+ U= =2EAM,
FAELC O =2 HYS 0|2610] HIFX2 = x|
Lt, CIA| Z2% (715F) e + ULl

Controlled by 2-wire, 3-wire, and SPI
protocols : as 12C, SPI, TWI



[EEPROM in ATMEGA128

4 k bytes data EEPROM memory
Single byte can be read and written
At least 100,000 write/erase cycles

Three Registers
EEPROM Address Register
EEPROM Data Register
EEPROM Control Register

Programming mode
SPI, JTAG, Parallel programming mode



[EEPROM Address Register

EEARH & EEARL
4k byte LH2]| EEPROM AddressE T#+&EHC}. (0~4096)
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[EEPROM Data Register

EEDR
Write SZHA|
EEAROIM F=0{Zl =42 EEPROMO]| £ HI0|E{S =22kt
Read SZA|
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[EEPROM ==21242! A|Z}

Table 2. EEPROM Programming Time

Number of Calibrated RC
Symbol Oscillator Cycles!" Typ Programming Time

EEPROM Write (from CPU) 8448 8.5 ms

Note: 1. Uses 1 MHz clock, independent of CKSEL-fuse settings.



[EEPROM Control Register

EECR

o EERIE
12 AWM, SREGS| I-bit7} set?l Z$ EEPROM =H| 2IE]
e E7J} enablegl
10|'™ EEWEY} E2/01 & I, &t CIEEHES 24AlZ
o EEMWE
EEPROM MASTER WRITE ENABLE

o EEWE
EEPROM WRITE ENABLE

o EERE
EEPROM READ ENABLE
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[Fuse bit of ATMEGA128

Extended fuse byte(2>0xff£, 1282 E2 AlZ)

Extended Fuse Byte Bit No. | Description Default Value

- 7 - 1

- 6 - 1

- 5 - 1

- 4 - 1

- 3 - 1

- 2 - 1

M10ac!t 1 ATmega103 compatibility mode 0 (programmed)
WDTON' 0 Watchdog Timer always on 1 (unprogrammed)




[Fuse bit of ATMEGA128

Fuse high byte(0xD12) > EESAVE ON A|&

Fuse High

Byte Bit No. | Description Default Value

OCDEN™ 7 Enable OCD 1 (unprogrammed, OCD

disabled)

JTAGEN"® 6 Enable JTAG 0 (programmed, JTAG enabled)

SPIEN" 5 Enable Serial Program and 0 (programmed, SPI prog.
Data Downloading enabled)

CKOPT"® 4 Oscillator options 1 (unprogrammed)

EESAVE 3 EEFROM memory is preserved 1 {unprogrammed, EEPROM not
through the Chip Erase preserved)

BOOTSZ1 2 Select Boot Size (see Table 112 | 0 (programmed)®
for details)

BOOTSZ0 1 Select Boot Size (see Table 112 | 0 (programmed)®
for details)

BOOTRST 0 Select Reset Vector 1 (unpregrammed)




[Fuse bit of ATMEGA128

Fuse low byte(0xEF)=

Fuse Low

Byte Bit No. | Description Default Value

BODLEVEL 7 Brown out detector trigger level | 1 (unprogrammed)

BODEN 6 Brown out detector enable 1 (unprogrammed, BOD disabled)
SUTH 5 Select start-up time 1 (unprogrammed)™

SUTO 4 Select start-up time 0 (programmed)"!)

CKSEL3 3 Select Clock source 0 (programmed)*

CKSEL2 2 Select Clock source 0 (programmed)*@

CKSEL1 1 Select Clock source 0 (programmed)™®

CKSELOD 0 Select Clock source 1 (unprogrammed)'®




[ICCAVROIA2] ARY

EESAVEE 12 50{ unprogram &t £0j,

#pragma data:eeprom

int foo = 0x1234;

char table[] ={0,1,2,3,4,51};

#pragma data:data

.. int i;

EEPROM_READ((int)&foo, i); // i now has 0x1234
12t Z0[| AIES51H, ISP CI2EY Al 1HX|FE =AMLCI=Z
EEPROMO]| M X|A| EIC}t. (0 X|= ALZSIX| 22=CI.)



[ICCAVROJAS] AIRH II

[EERPOMO|| HIO|E El9|2 = [f]
static char MEMORY[3] ={0x81, 0x01, 0x06};
EEPROMwrite(i, MEMORYI[0]);
EEPROMwrite(i+1,MEMORYI[1]);
EEPROMwrite(i+2, MEMORYI[2]);

[EERPOMO]| HIO|E Ei9|2 212 iff]
char ABSOLI[3];
ABSOL[0] = EEPROMread(i);
ABSOL[1] = EEPROMread(i+1);
ABSOL[2] = EEPROMread(i+2);

AlEY
#include <eeprom.h>E s}l 50,
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[S HIO|E 4 2171 M7

1HZX|0A 5 HIO|E 210{A| H== i0f] 27|
int i;
EEPROM_READ(0x1, i);
1HX|FE 5 HIO|E MA7[(H gk
int i;
EEPROM_WRITE(0x1, i);



[EEPROM_write &%

void EEPROM write (unsigned int uilAddress, unsigned char ucData)
{
/* Wait for completion of previous write */
while (EECR & (1<<EEWE))
/* Set up address and data registers */
EEAR = ullAddress;
EEDR = ucData;
/* Write logical one to EEMWE */
EECR |= (1<<EEMWE) ;
/* Start eeprom write by setting EEWE */
EECR |= (1<<EEWE);



[EEPROM_read &%

unsigned char EEPROM read(unsigned int uiAddress)
{

/* Wait for completion of previous write */

while (EECR & (1<<EEWE))

/* Set up address register */

EEAR = ullAddress;

/* Start eeprom read by writing EERE */

EECR |= (1<<EERE);

/* Return data from data register */

return EEDER;



[LHT°I'A

unsigned char EEPROMread(int location)
T8E EEPROM £{X|0{lAM 1HIO|EE 2iS.
int EEPROMwrite(int location, unsigned char byte)
TEE EEPROM £1X|0l 1HIO|EE =5. 43 Al 2IEZf: 0
void EEPROMReadBytes(int location, void *ptr, int

size)
Ptroj| 2|5 X|™El H{IHE2, EEPROM location225E] sizedl2
E'lhEI.
void EEPROMWriteBytes(int location, void *ptr, int
size)

PtroOf| 2|5l X|AEl HiI{ 2| LiE Y} locationE25E{ A|&H6}0], size
a3 HI0|EES= £}



[AIA|ZF A|AEIGIA{ EEPROM

#include "rteeprom.h"”

/| EEPROM
/] 2|12k
00| OF! 2k : EH|x|H,
0 : EH|E|X] =
unsigned char RTEEPROMReady(void)
{

return !(EECR & 0x02);
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[RTEEPROMwrite

/| EEPROM WriteE =7|3} 5l= &=
// EEPROMO| Z=H| E|24S mj8t S8 lo[E HIOIEE S SIXI0l £k (FH| QHE|H, MIfd & 942)
void RTEEPROMwrite(int location, unsigned char databyte)
{
unsigned char savedSREG;

EEAR = location;

// set address
EEDR = databyte;

/| set data
savedSREG = SREG;

/| keep setting so it can be restored
CLI();

// disable interrupts

EECR |= BIT(EEMWE);
// set "write enable" bit
EECR |= BIT(EEWE);
// set "write" bit
SREG = savedSREG;

// restore SREG

EEAR = 0;



[RTEEPROMread

/| EEPROMO]|AM C{I0|E{S 2= &4

/| EEPROMO| Z=H| E|°"° mjor S C|o|E{ HIO|E
x|ofl el=c}. (=H| otg|od, Alfjjst £ Q2
unsigned char RTEEPROMread(lnt location)
{

EEAR = location;
/| set address
EECR |= BIT(EERE);
// set "read enable" bit
EEAR = 0;
return (EEDR);



