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e ATmegal28 — 4kB EEPROM
ATmega328PB — 1kB EEPROM

e Endurance: at least 100.000 write/erase cycles
e Not directly accessible

e EEPROM write

blocks all flash writes
blocks reading fuses / lock bits




EEPROM Address Registers

6 5 4 3 2 1 0
EEARH - - - - EEAR11 | EEAR10 EEAR9 EEARS
EEARL | EEAR7 EEARG EEAR5 EEAR4 EEAR3 EEAR2 EEAR1 EEARO
R R R R R/W R/W R/W R/W
R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 X X X X
X X X X X X X X

EEARH7:4 reserved
EEARH11:EEARLO 0-4095 memory address

(EEARH9:EEARLO i.e. 0-1023 for ATmega328PB )



EEPROM Data Register

EEDR

7 6 5 4 3 2 1 0
MSB LSB
R/W R/W R/W R/W R/W R/W R/W R/W

0 0 0 0 0 0 0 0

EEDR EEPROM data read / to be written



EEPROM Control Register
ATmeg

EECR

6

al’28

4 3

2

1

EERIE

EEMWE

EEWE

R

EERIE

R
0

EE

EEMWE EE

EEWE
EERE

EE
EE

R R R/W
0 0 0

ROM Ready Interrupt Enable

R/W
0

R/W

X

ROM Master Write Enable
ROM Write Enable

ROM Read Enable



EEPROM Control Register

ATmega328PB

EECR

6

4

3

2

1

EEPM1

EEPMO

EERIE

EEMPE

EEPE

R

EEPM

EERIE
EEMPE
EEPE
EERE

R
0

EEPROM Programming Mode Bits

R/W
0

R/W
0

R/W
0

R/W
0

R/W

X

00 Erase and Write on one operation (atomic)
01 Erase Only
10 Write Only
11 (reserved)

EE
EE
EE
EE

PROM Ready Interrupt Enable

PROM Master Write Enable
PROM Write Enable

PROM Read Enable



Write / read Algorithm

e controlled via EEAR, EEDR, EECR:

o Write: e Read:
EEWE=0? SPMEN=07? address 2> EEAR
address > EEAR EERE=1
data © EEDR {4 clocks halt}
done

EEMWE=1, EEWE=0

EEWE=1 within max 4 clocks
{2 clocks halt}
done when EEWE=0 (~8.5ms)




ASM implementation

EEPROM_write:

; Wait for completion of previous

;5 write

sbic EECR, EEWE

rjmp EEPROM_write

; Set up address (ri8:ri7) 1in
; address register

out EEARH, ris8

out EEARL, r17

; Write data (ri6) to data

; register

out EEDR, ri6

; Write logical one to EEMWE
sbi EECR, EEMWE

; Start EEPROM write by setting
5 EEWE

sbi EECR, EEWE

ret

@

EEPROM_read:

; Wait for completion of previous
;5 write

sbic EECR, EEWE

rjmp EEPROM_read

; Set up address (ri8:rl17) in

; address register

out EEARH, ris8

out EEARL, ri17

; Start EEPROM read by writing EERE
sbi EECR, EERE

;5 Read data from data register

in ri16, EEDR

ret

10



C Implementation

void EEPROM_write(unsigned int uiAddress,
unsigned char ucData)

{

/* Wait for completion of previous write */

while(EECR & (1<<EEWE))
5
/* Set up address and data registers */
EEAR = uiAddress;
EEDR = ucData;
/* Write Llogical one to EEMWE */
EECR |= (1<<EEMWE);
/* Start EEPROM write by setting EEWE */
EECR |= (1<<EEWE);

B)

&

unsigned char EEPROM_read(unsigned int
uiAddress)

{
/* Wait for completion of previous write */
while(EECR & (1<<EEWE))

5
/* Set up address register */
EEAR = uiAddress;
/* Start EEPROM read by writing EERE */
EECR |= (1<<EERE);
/* Return data from data register */
return EEDR;
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