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(XCK/TO) PBO (gl 1 PAO (ADCO) 2l el Cuw ®
(T1) PB1 (f] 2 Pm (ADC1)
(INT2/AINO) PB2 (] 3 A2 (ADC2) ISA
(OCO/AIN1) PB3 (] 4 PAS (ADC3)
(SS) PB4 ] 5 PA4 (ADC4) .
(osl) Pe5 fl 6 PA5 (ADC5) i A ddce Su e
(MISO) PB6 1 7 PA6 (ADCS)
(SCK) PB7 ] 8 PA7 (ADC7) MSB LSB
RESET O 9 AREF
VCe O 10 GND PB7 PBO
GND ] 11 AVCC
XTAL2 ] 12 PC7 (TOSC2)
XTAL1 ] 13 PC6 (TOSC1)
(RXD) PDO G 14 PC5 (TDI)
(TXD) PD1 (f| 15 PC4 (TDO)
(INTO) PD2 | 16 PC3 (TMS)
(INT1) PD3 (] 17 PC2 (TCK)
(OC1B) PD4 (§] 18 PC1 (SDA)
(OC1A) PD5 (] 19 PCO (SCL)
(IcP) PD6 (] 20 PD7 (OC2)
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RESET TP (] : D D R
SLEEP RRx Whx
Y L . w295 0|
SYNCHRONIZER S P
—————— [ RPx B-9)9 ¢
e | A - I [ ] -
=] e ?
I |— L T [#] |
|_ I ok o
B WDx: WRITE DDRx v
PUD: PULLUP DISABLE RDx: READ DDRx
SLEEP:  SLEEP CONTROL WRx: WRITE PORTx
clk, /0 CLOCK RRx: READ PORTx REGISTER
RPx: READ PORTx PIN
WPx: WRITE PINx REGISTER
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Figure 9. Data Memory Map
PDIP Register File Data Address Space
RO $0000
(XCK/TO) PBO [ 1 ~ 40 [2 PAO (ADCO) R 20001
(T1) PB1 O] 2 39 [0 PA1 (ADC1) R2 30002
(INT2/AINO) PB2 ] 3 38 [0 PA2 (ADC2)
(OCO/AIN1) PB3 ] 4 37 [0 PA3 (ADC3)
L R29 $001D
(3S) PB4 ] 5 36 [1 PA4 (ADC4) == S001E
(MOSI) PB5 ] 6 35 [0 PA5 (ADCS5) — S00TF
(MISO) PB6 ] 7 34 [0 PA6 (ADCS) O Regsters Tt C
(SCK) PB7 ] 8 33 [0 PA7 (ADC7) T 30020
RESET ] 9 32 [0 AREF 501 $0021
vCcC ] 10 31 [J GND $02 30022
GND ] 11 30 [J AvVCC . .
XTAL2 ] 12 29 [ PC7 (TOSC2)
XTALT ] 13 28 [ PC6 (TOSC1) 33D $005D
(RXD) PDO ] 14 27 |1 PC5 (TDI) $3E Q05E
(TXD) PD1 | 15 26 [0 PC4 (TDO) $aFk____ 1 $005F
(INTO) PD2 ] 16 25 [0 PC3 (TMS) Internal SRAM
(INT1) PD3 ] 17 24 [ PC2 (TCK) (20)y = (2 x 161+ 0x16%), =32 $0060
(OC1B) PD4 ] 18 23 [1 PC1 (SDA) $0061
(OC1A) PD5 ] 19 22 1 pco sct)  (5F)y = (5 x 161 +15x16%), =95
(ICP) PD6 ] 20 21 [0 PD7 (OC2)
(045F)y = (4 x 162 +5x 161 + 15 x 16%), = 1119 ggjgﬁ
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7 0 Addr.
RO 000
Rl 001
R2 002
El3 0=0D
eneral El4 0=0E
Puipose Rl3 0x=0F
Working El6 0x10
Begisters R17 0x11
R26 0xlA H-register Low Byvie
R27 0x1B Here gister Hizh Byte
R28 0=1C Y-register Low Byte
2% 0x1D T-register High Byte
B30 0xlE Z-regrter Low Byte
K3l 0x1F Z-register High Byte
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ATMega32 Programmer Model:1/O Registers (SFRs)

QUL

* The I/O memory is dedicated to specific Address | name Address | name Address | pame
< : : 1o | Mem. 110 | Mem. IO | Mem.

functions such as status register, timers, so0 | 320 | TVER S EREEEE LG T8 | 348 |ooman
serial communication, I/O ports, ADC and $01 | $21 | TveR $17 | $37 | DORB $2C | $4C | TONTIL
etc. $02 | $22 | TWeR $18 | $38 | PCRTE $20 | $4D | TONTIH

$03 | $23 | TWOR $19 [ $39 | PiNA $2E | M4E | TOCRIB

. : L $04 | $24 | ADCL $1A | $3a | DORA $2F | $4F | TOCRIA

*  Function of each I/O memory location is 56 T35 | 2o 38 [ 5E | PoRA s30 %0 [ sAcR
fixed by the CPU designer at the time of $06 | 326 | ADSRA $IC [$C | =R OCCR
design. (because it is used for control of $07 | $27 | ADMUX $D|$D | =R 331 | 51 CBOCAL
the microcontroller and peripherals) $08 | $28 | ACSR $IE | $3€ | EBARL $37 | 952 | TONTO

$09 | $29 | UBRRL $1F | $3F | EBARH $33 | $53 | TooRD
. A ; . $04 | $24 | UCSRB UERRC $34 | $54 |MCUCSR
AVB I/O memory is made of 8 bit 58 | B | U $20 | 0 e =5 e
registers. $0C | $2C | UDR $21 | $41 | WOTCR $36 | $56 | TWCR

$0D | $2D | SPCR $22 | $42 | AsSR $37 | $57 | SPMCR

* All of the AVRs have at least 64 bytes of $0E | $2E | SPSR $23 | 43 | ccR2 $3B | 958 | TR
I/O memory location. (This 64 bytes ﬁg g’; ?l\?[? :32 g: ICNW $39 | $58 | TIMSK
- i OcR2 $34 | $54 | GFR

section is called standard I/O memory) s (31 | oorD 5 T et TR Rl

' $12 | $32 | PORD $27 | $47 | ICRHH $ac | $5C | ooRO

In other microcontrollers, the 1/0 $13 | $33 | PAnC $08 | 948 | OCRIEL $D | 350 | oL

registers are called SFRs (Special Function $14 | $34 | DORC $29 | $49 | OCRIEH $3E | $5E | SH
Registers) $15 | $35 | PORTC o8 | 4 | ooRIAL $3E | 95 | SFEG
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Register Summary
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Address Name Bit7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Page
$3F (35F) SREG [ T H 8 W M z [+ T
$3E {35E) SPH - - - — - S0 SPo SPa 10
53D (350) SPL SP7 SP& SP5 SPd4 SP3 5pP2 SM SP0 10
%30 (355) OCAD TimenCountend Output Compare Register B0
$3B (358) GICR INT1 INTO INT2 = = = IWSEL IVCE 45, 65
£34 (354) GIFR IMTF1 INTF INTF2 - - - - - BE
530 (359) TIMEK OCIE2 TOIE2 TICIEY CCIE1A QOCIE1B TOIE1 OCIED TOIED 80, 108, 126
538 (358) TIFR QOCF2 TOMW2 ICF1 OCF1A OCF1B TOW1 OCFo TOVO 80,110, 127
$37 (357) SPMCR SPMIE RWWSEEB = RWWERE BLBSET PEWRAT PGERS SPMEM 245
536 (356) TWCR TWINT TWEA TWSTA TWSTO TWWC TWEM - TWIE 174
£35 (355) MCUCR SM2 SE S S0 12511 1SC10 1SC0 1SCo0 30, 64
534 (354) MCUCSRH JTD 152 - JTRF WORF BORF EXTRF PORF 38, 65, 225
533 (353) TCCRO FOCO WEMOD COMD1 COMDD WENMM Cso02 50 G500 77
532 (352) TCWTO Timen'Countend (B Bits) T
531 jg51)1 OSCCAL Oscillator Calibration Register 28
OCDR On-Chip Debwg Register 2
530 (350) SFIOR ADTS2 ADTSH ADTS0 ADHSM ACME PUD PSR2 PSR10 54,82 128,185.215
S2F (34F) TCCR1A COM1AT COM1AD COMIB1 COMIBD FOC1A FOC1B WGEM11 WEMI0 104
$2E (34E) TCCR1B ICHCA ICES1 - WGEM13 WGEM12 cs12 CE11 C510 107
52D (34D) TCNT1H Timen'Counterl — Counter Register High Byte 108
320 (34C) TENTIL Timen'Counter! — Counter Register Low Byte 108
£2B (348) DCR1AH TimenCounter1 — Output Compare Register A High Byte 108
E2A (344) OCR1AL Timer'Counter1 — Ouiput Compare Register A Low Byte 108
520 (349) OCR1BH Timen'Counter1 — Output Compare Register B High Byte 108
528 (348) OCRIBL TimenCounter! — Output Compara Register B Low Byta 108
827 (347) ICR1H TimerCounter! — Input Capture Register High Byte 108
526 (346) ICRIL TimenCounter! — Input Capture Register Low Byte 108
525 (345 ToccRz Focz | woaMmzo | comzi | comzo | wam=: | csee csz1 osz0 121
&4 Jdaal Tkt T me ™ imbney J0 Bt
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325 (345) TCCR2 FOC2 | WEM2D | Com21 | COM20 | WEM21 | 522 | =21 | C520 121
524 (544) TCMNT2 Timer'Counter2 (B Bils) 123
523 (343) QOCR2 TimenCounter2 Output Compare Regiater 124 2 9 8 Y
522 (342) AEER - - - - AS2 TCHZUE OCR2UB TCR2UB 124 p
521 (341) WDTCR = - - WOTOE WDE WDF2 WDP1 WDPD A4l
5209 (340) UBRAH URSEL - - = UBRF{11:8] 161
UCERC URSEL UMSEL UPM1 UPKD UsSBS UcsZ1 UCsZo UCPOL 158
$1F (33F) EEARH - - - - - - - EEARE 17
$1E (33E) EEARL EEFROM Addreas Register Low Byte 17
31D (33D) EEDR EEPROM Data Regiater 17
31C (33C) EECR - - - - EERIE EEMWE EEWE EERE 17
$1B (338) PORTA PORTA? PORTAE PORTAS PORTA4 PORTAZ PORTAZ2 PORTA1 POATAD &2
1A (B3N DDRA DDOAT DDAE DDA DDA DDAS DDAz DA DoAD L]
519 (339) PINA PINAT PINAE FPINAS PiMNAY PIMNAS PiNAZ PikAI PIMAD &2
5§18 (338) FORTE PORTHE? POARTEE PORTES FORTE4 PORTES FORTE2 PORTE1 POATED &2
§17 (337) DORE DDa? DDEE DDBS Doa4 DDB3 DOE2 DDE1 DDBO &2
£16 (338) FINB FINBT PINBE PINBS FINE4 PINB3 FINB2 PIMBE1 FIMED B3
515 (335) PORTC PORTCT PORTCE PORTCS PORTC4 PORTC3 PORTC2 PORTCA PORTCO &3
514 (334) DDRC DDCT DDCE DDCs DDC4 DDC3 DDC2 DOCA DDCo [=]
513 (333) PING PINCT PINCE PINCS PINC4 PINCS PIMC2 PINC1 PINCO &3
512 (832) PORTD PORTD? PORTDE PORTDS PORTDY PORTD3 PORTDZ PORTDA PORTDO [=]
511 (331) DODRD noo7 DDD& DoDs DOD4 DooD3 Don2 [#]a ] oooo &3
510 ($30) PIND PINDT PINDE PINDS PIND4 PIND3 PIMD2 PINDY PINDO &3
S0F (32F) SPDR 5P| Data Register 135
$0E (S2E) SPER SPIF WeoL - - - - - apiaY 134
300 (320) SPCR SFIE SPE DORD MSTR CPOL CPHA SPR1 SPRO 133
00 (52C) UDA USART YO Data Register 156
H0B ($28) LCSRA RAXC THC UDRE FE DOR PE U2x MPCM 157
04 ($24) UCSRE R¥CIE THCIE UDRIE RXEMN THEM ucs2z AXBa TXBa 158
509 (529) LBRAL USART Baud Rats Ragizter Law Byt 161
506 ($28) ACSH ACD ACBG ACO ACI ACIE ACIC ACIS ACIS0 185
HU7 (E20) ADMUE REFS1 REFS0 ADLAR MUK MUK ML MIUX1 MIED 211
506 ($26) ADCERA ADEM ADSC ADATE ADIF ADIE ADPE2 ADPS1 ADPEO 213
505 (525) ADCH ADC Data Register High Byta 214
504 (524) ADCL ADC Data Register Low Byte 214
503 (833) TWDR Twi-wire Sarial Interdzes Data Raqieter 176
S[2 (829 TWAR Twas | Twas [ Twas [ Twas | Twao ] Twar | Twao | TWGCE 176
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Application Flash Section
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Boot Flash Section
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$1FFF
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