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;* APPLI CATI ON NOTE FOR THE AVR FAMI LY

;* Nunber : AVRO0O

:* File Name ;. "nB28Pdef . i nc"

* Title . Register/Bit Definitions for the ATnega328P
;* Date : 2009-11-03

;* Version . 2.35

;* Support E-nail : avr@tnel.com

;* Target MCU . ATnega328P

; * DESCRI PTI ON

;* When including this file in the assenbly programfile, all /O register
;* nanes and |/ O register bit nanes appearing in the data book can be used.
;* In addition, the six registers forming the three data pointers X, Y and
;* Z have been assigned names XL - ZH. Hi ghest RAM address for Interna

;* SRAMis al so defined

;* The Regi ster nanes are represented by their hexadeci nal address.
;* The Register Bit names are represented by their bit number (0-7).

;* Please observe the difference in using the bit names with instructions
;* such as "sbr"/"cbr" (set/clear bit in register) and "sbrs"/"sbrc"

;* (skip if bit in register set/cleared). The followi ng exanple illustrates
;* this:

;*

;% in r16, PORTB ;read PORTB | atch

;* sbr ri6, (1<<PB6) +( 1<<PB5) ;set PB6 and PB5 (use nasks, not bit#)
;¥ out PORTB, r 16 ;output to PORTB

-k

p*oin ri6, Tl FR ;read the Tinmer Interrupt Flag Register
;* sbrc rl16, TOVO ;test the overflow flag (use bit#)

;* rjnmp TOVO_is_set ;junp i f set

. ; ot herwi se do sonething el se

EEE R S R R I R I R I R I I R R I I R I S I R R R R I R R I I R O
1

#i f ndef _M328PDEF_I NC_
#defi ne _M328PDEF | NC _

#pragma partinc O

: * k ok k Kk SPECI FY I:EVICE EIE R R R S I R R I I R R R I I R I I R R I O

. devi ce ATnega328P
#pragma AVRPART ADM N PART_NAME ATnega328P

.equ SI GNATURE_000 = Ox1le
.equ SI GNATURE_001 = 0x95
. equ SI GNATURE_002 = OxOf

#pragma AVRPART CORE CORE_VERSI ON V2E
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; * k k k% I/O REG STER [EFI NITIO\IS kkhkhkkhkhkkhkhkkhkhkhkkhhkhhkkhhkkhkhkkhhhdhdhhdhrkhkhkkhhkhhhdhdxkxx*
; NOTE:

; Definitions marked "MEMORY MAPPED'are extended 1/0O ports

; and cannot be used with IN OUT instructions

. equ UDRO Oxc6 ; MEMORY MAPPED

. equ UBRROL = Oxc4 ; MEMORY MAPPED

. equ UBRROH = Oxc5 ; MEMORY MAPPED

. equ UCSROC = Oxc2 ; MEMORY MAPPED

. equ UCSROB = Oxcl ; MEMORY MAPPED

. equ UCSROA = OxcO ; MEMORY MAPPED

. equ TWAMR = Oxbd ; MEMORY NMAPPED
. equ TWCR = Oxbc ; MEMORY MAPPED
. equ TVDR = Oxbb ; MEMORY MAPPED
. equ TWAR = Oxba ; MEMORY MAPPED
. equ TWER = 0xb9 ; MEMORY MAPPED
. equ TVWBR = 0xb8 ; MEMORY MAPPED
. equ ASSR = Oxb6 ; MEMORY MAPPED
. equ OCR2B = Oxb4 ; NMEMORY NMAPPED
. equ OCR2ZA = 0Oxb3 ; MEMORY NMAPPED
. equ TCNT2 = Oxb2 ; MEMORY MAPPED

. equ TCCR2B = 0Oxbl ; MEMORY NMAPPED
. equ TCCRRA = 0xb0O ; MEMORY NMAPPED
. equ OCR1BL = 0Ox8a ; NMEMORY NMAPPED
. equ OCR1BH = 0x8b ; MEMORY MAPPED
. equ OCRLIAL = 0x88 ; MEMORY NMAPPED
. equ OCRLIAH = 0x89 ; NMEMORY NMAPPED
. equ | CR1L = 0x86 ; MEMORY MAPPED
. equ ICRIH = 0x87 ; MEMORY MAPPED
. equ TCNT1L = 0x84 ; MEMORY NMAPPED
. equ TCNT1H = 0x85 ; MEMORY NMAPPED
. equ TCCR1C = 0x82 ; MEMORY NMAPPED
. equ TCCR1B = 0x81 ; MEMORY NMAPPED
. equ TCCR1A = 0x80 ; MEMORY NMAPPED

. equ Dl DR1 = Ox7f ; MEMORY MAPPED
. equ DI DRO = Ox7e ; MEMORY MAPPED
. equ ADMUX = Ox7c ; MEMORY MAPPED

. equ ADCSRB = 0Ox7b ; MEMORY MAPPED
. equ ADCSRA = 0Ox7a ; MEMORY MAPPED

. equ ADCH = 0x79 ; MEMORY MAPPED
. equ ADCL = 0x78 ; MEMORY MAPPED
. equ TIMBK2 = 0x70 ; MEMORY NMAPPED
.equ TIMSK1L = 0Ox6f ; MEMORY NMAPPED

.equ TIMSKO = Ox6e ; MEMORY NMAPPED
. equ PCMSK1 = Ox6c ; MEMORY MAPPED
. equ PCMSK2 = Ox6d ; MEMORY MAPPED
. equ PCMSKO = Ox6b ; MEMORY MAPPED
. equ EICRA = 0x69 ; MEMORY MAPPED
. equ PCl CR 0x68 ; MEMORY MAPPED
. equ OSCCAL = 0x66 ; NMEMORY MAPPED
.equ PRR = 0x64 ; MEMORY MAPPED

. equ CLKPR = 0Ox61 ; NMEMORY NMAPPED
. equ WDTCSR 0x60 ; MEMORY MAPPED
.equ SREG = Ox3f

.equ SPL = 0x3d

.equ SPH = 0Ox3e
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0x37

= 0x35

0x34
0x33
0x30
Ox2e
Ox2d
0Ox2c
0x2b
Ox2a
0x28
0x27
0x26
0x25
0x24
0x23
0x22
0x21
0x20
Ox1f

Ox1le
Ox1d
Ox1c
Ox1b
0x17
0x16
0x15
0x0b
Ox0a
0x09
0x08
0x07
0x06
0x05

= 0x04

0x03

BI T I:EFI NI TI O\IS EE R I I R R R I R S S S R R R I R R I S R O I R

USARTO R I R I R I R S I R O

USART |/ O Data Regi ster

. equ SPMCSR
.equ MCUCR
. equ MCUSR
. equ SMCR
.equ ACSR
.equ SPDR

. equ SPSR

. equ SPCR
.equ GPl OR2
.equ GPI CR1
. equ OCROB
. equ OCROA
. equ TCNTO
. equ TCCROB
. equ TCCROA
. equ GICCR
. equ EEARH
. equ EEARL
. equ EEDR
.equ EECR
.equ GPI CRO
.equ El M5K
. equ El FR
.equ PCl FR
.equ Tl FR2
. equ Tl FR1
.equ Tl FRO
.equ PORTD
. equ DDRD

. equ Pl ND

. equ PORTC
.equ DDRC
.equ PI NC
.equ PORTB
. equ DDRB

. equ Pl NB

; UDRO -

. equ UDRO_0O
. equ UDRO_1
. equ UDRO_2
. equ UDRO_3
. equ UDRO_4
. equ UDRO_5
. equ UDRO_6
. equ UDRO_7
;  UCSROA -

. equ MPCMD
.equ U2xo

. equ UPEO

0
1
2
3
4
5
6
7

USART Contro

0;
1
2

USART
USART
USART
USART
USART
USART
USART
USART

/0
/0
/0
/0
/0
/0
/0
/0

Dat a
Dat a
Dat a
Dat a
Dat a
Dat a
Dat a
Dat a

Parity Error

Regi
Regi
Regi
Regi
Regi
Regi
Regi
Regi

ster
ster
ster
ster
ster
ster
ster
ster

bi t
bi t
bi t
bi t
bi t
bi t
bi t
bi t

and Status Register A
Mul ti - processor Conmmuni cati on Mode
Doubl e the USART transni ssion speed

~No ok WwDNPE O
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. equ DORO = 3 ; Data overRun

.equ FEO = 4 ; Framing Error

.equ UDREO = 5 ; USART Data Register Empty

. equ TXC0 = 6 ; USART Transnmitt Conplete

. equ RXCO = 7 ; USART Receive Conplete
UCSROB - USART Control and Status Register B

. equ TXB80 =0 ; Transmt Data Bit 8

. equ RXB8B0O = 1 ; Receive Data Bit 8

.equ UCsSz02 = 2 ; Character Size

. equ TXENO = 3 ; Transmitter Enable

. equ RXENO = 4 ; Receiver Enable

.equ UDRIEO = 5 ; USART Data register Enpty Interrupt Enable

.equ TXCIEO = 6 ; TX Conplete Interrupt Enable

.equ RXCIEO = 7 ; RX Conplete Interrupt Enable
UCSROC - USART Control and Status Register C

.equ UCPOLO = 0 ; Cock Polarity

.equ UCSzZ00 = 1 ; Character Size

.equ UCPHAO = UCSZ00 ; For conpatibility

.equ UCsz01 = 2 ; Character Size

.equ UDORDO = UCSz01 ; For conpatibility

. equ USBSO = 3 ; Stop Bit Select

. equ UPMO =4 ; Parity Mdde Bit 0

.equ UPMD1 =5, Parity Mde Bit 1

. equ UMSELOO = 6 ; USART Mdde Sel ect

.equ UMSELO = UMSELOO ; For conpatibility

. equ UMSELO1 = 7 ; USART Mode Sel ect

.equ UMSEL1 = UMSELO1 ; For conpatibility
UBRROH - USART Baud Rate Regi ster High Byte

. equ UBRRS8 = 0 ; USART Baud Rate Register bit 8

. equ UBRR9 = 1 ; USART Baud Rate Register bit 9

. equ UBRR10 = 2 ; USART Baud Rate Register bit 10

. equ UBRR11 = 3 ; USART Baud Rate Register bit 11
UBRROL - USART Baud Rate Regi ster Low Byte

. equ _UBRRO = 0 ; USART Baud Rate Register bit O

.equ _UBRRL = 1 ; USART Baud Rate Register bit 1

. equ UBRR2 = 2 ; USART Baud Rate Register bit 2

. equ UBRR3 = 3 ; USART Baud Rate Register bit 3

.equ UBRR4 = 4 ; USART Baud Rate Register bit 4

. equ UBRR5 = 5 ; USART Baud Rate Register bit 5

. equ UBRR6 = 6 ; USART Baud Rate Register bit 6

. equ UBRRY? = 7 ; USART Baud Rate Register bit 7
* k k k% TW kkhkhkkhkhkkhkhkkhkkhkhkkhkhkkhkhkkhhkkhkhkkhhhkkkx*
TWAMR - TW (Sl ave) Address Mask Regi ster

. equ TWAMD =1;

.equ TWAMRO = TWAMD ; For conpatibility

. equ TWAML =2 ;

.equ TWAMRL = TWAML ; For conpatibility

. equ TWAMR = 3 ;

.equ TWAMR2 = TWAMR2 ; For conpatibility

-4-
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. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

7 TVBR -
. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

;. TWCR -
. equ
. equ
. equ
. equ
. equ
. equ
. equ

7 TWBR -
.equ
.equ
.equ
.equ
.equ
.equ
.equ

;o TVWDR -
.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ

;o TWAR -
. equ
. equ
. equ
. equ
. equ
. equ
. equ

TWAMB =4 ;

TWAMR3 = TWAMB ; For conpatibility

TWAMY4 =5;

TWAMRA = TWAMA ; For conpatibility

TWAMD =6 ;

TWAMRS = TWAMB ; For conpatibility

TWAMS =7 ;

TWAMR6 = TWAMB ; For conpatibility

TW Bit Rate register

TVBRO =0 ;

TVBR1 =1;

TVBR2 =2 ;

TVBR3 =3 ;

TVBR4 =4 ;

TVBR5 =5;

TVBR6 =6 ;

TVBR7 =7

TW Control Register

TWE =0 ; TW Interrupt Enable

TVEEN =2 ; TW Enable Bit

TWAC =3 ; TW Wite Collition Flag
TWBTO =4 ; TW Stop Condition Bit
TWBTA =5 ; TW Start Condition Bit
TWEA = 6 ; TW Enable Acknow edge Bit
TW NT =7 ; TW Interrupt Flag

TW Status Register

TWPSO =0 ; TW Prescaler

TWPS1 =1 ; TW Prescaler

TWS3 =3 ,; TW Status

TWs4 =4 ; TW Status

TWS5 =5; TW Status

TW56 =6 ; TW Status

TWS7 =7 ; TW Status

TW Data register

TWDO =0 ; TW Data Register Bit O
TWD1 =1 ; TW Data Register Bit 1
TWD2 =2 ; TW Data Register Bit 2
TWD3 =3 ; TW Data Register Bit 3
T4 =4 ; TW Data Register Bit 4
TWD5 =5 ; TW Data Register Bit 5
TWD6 =6 ; TW Data Register Bit 6
TWD7 =7 ; TW Data Register Bit 7

TW (Sl ave) Address register

TWCE =0 ; TW GCeneral Call Recognition
TWAO =1 ; TW (Slave) Address register
TWAL =2 ; TW (Slave) Address register
TWA2 =3 ; TW (Slave) Address register
TWA3 =4 ; TW (Slave) Address register
TWA4 =5 ; TW (Slave) Address register
TWAS =6 ; TW (Slave) Address register

Enabl e Bit

Bi t
Bi t
Bi t
Bi t
Bi t
Bi t

0

a b wnN PR

5
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. equ

TWAG =7 Bit 6

TW (Sl ave) Address register

* k ok k Kk TI NER (:QJNTER 1 kkhkkkkhkhkkkhkhkkkkkx

TIMSK1 - Tiner/Counter |Interrupt Mask Register
. equ TA E1 = 0 ; Timer/Counterl Overflow Interrupt Enable
.equ OCIELIA =1 ; Tinmer/Counterl Qutput ConpareA Match Interrupt Enable
.equ OCIE1IB = 2 ; Tinmer/Counterl Qutput ConpareB Match Interrupt Enable
. equ I CEl =5 ; Timer/Counterl Input Capture Interrupt Enable
TIFRL - Tinmer/Counter Interrupt Flag register
. equ TOV1 = 0 ; Timer/Counterl Overflow Fl ag
.equ OCF1A =1 ; CQutput Conpare Flag 1A
.equ OCF1B = 2 ; CQutput Conpare Flag 1B
. equ | CF1 =5 ; Input Capture Flag 1
TCCR1A - Tinmer/Counterl Control Register A
.equ WGMLO = 0 ; Waveform Generati on Mde
.equ WGML1 = 1 ; Waveform Generati on Mde
.equ COMLBO = 4 ; Conpare Qutput Mdde 1B, bit O
.equ CoMIB1L = 5 ; Conpare Qutput Mdde 1B, bit 1
.equ COMLA0 = 6 ; Conparet OQuput Mdde 1A, bit O
.equ COMLAL = 7 ; Conpare CQutput Mde 1A, bit 1
TCCR1B - Tinmer/Counterl Control Register B
.equ Cs10 = 0 ; Prescaler source of Tiner/Counter 1
.equ Cs11 = 1 ; Prescaler source of Tiner/Counter 1
.equ Cs12 = 2 ; Prescaler source of Tiner/Counter 1
.equ WGML2 = 3 ; Waveform Generati on Mde
.equ WGML3 = 4 ; \Waveform Generati on Mde
.equ | CES1 = 6 ; Input Capture 1 Edge Sel ect
.equ I CNC1 = 7 ; Input Capture 1 Noise Canceler
TCCR1C - Tiner/Counterl Control Register C
.equ FOC1B = 6 ;
.equ FOCIA =7 ;
GICCR - Ceneral Tinmer/ Counter Control Register

. equ
. equ

Prescal er Reset Tiner/ Counterl and
Ti mer/ Count er Synchroni zati on Mode

PSRSYNC = 0 ;
TSM = 7 ;

* k ok k Kk TI NER (:QJNTERZ kkhkkkkhkhkkkhkhkkkkkx

TIMSK2 - Tiner/Counter |Interrupt Mask register
.equ TO E2 = 0 ; Timer/Counter2 Overflow Interrupt
. equ TO E2A = TOE2 ; For conpatibility
.equ OCIE2A = 1 ; Tinmer/Counter2 CQutput Conpare Matc
.equ OCIE2B = 2 ; Tinmer/Counter2 CQutput Conpare Matc
TIFR2 - Tinmer/Counter Interrupt Flag Register
.equ TOV2 = 0 ; Tinmer/Counter2 Overflow Fl ag
.equ OCF2A =1 ; CQutput Conpare Flag 2A
.equ OCF2B = 2 ; CQutput Conpare Flag 2B
TCCR2A - Timer/Counter2 Control Register A

Ti mer/ Count er O

Enabl e

Enabl e
Enabl e

h A Interrupt
h B I nterrupt
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N o o~ O

0
1
2
3
6
-

Wavef orm Genrati on Modde
Wavef orm Genrati on Mode
Conpare Qut put Mde bit
Conpare Qut put Mde bit
Conpare Qut put Mde bit
Conpare Qut put Mde bit

B R RO

Ti mer/ Counter2 Control Register B

Clock Select bit 0

Clock Select bit 1

Clock Select bit 2

Wavef orm Gener ati on Mode
Force Qut put Conpare B
Force Qut put Conpare A

- Tinmer/ Counter?2

O .

~No ok~ WN R

Timer/Counter 2 bit O
Timer/Counter 2 bit 1
Timer/ Counter 2 bit 2
Timer/ Counter 2 bit 3
Timer/ Counter 2 bit 4
Timer/ Counter 2 bit 5
Timer/Counter 2 bit 6
Timer/ Counter 2 bit 7

- Tinmer/Counter2 Qutput Conpare Register A

O .

~No ok~ WN R

-
T
T
T
T
T
T
T

nmer/ Count er 2 Qut put Conpare Regi ster
nmer/ Count er 2 Qut put Conpare Regi ster
nmer/ Count er 2 Qut put Conpare Regi ster
nmer/ Count er 2 Qut put Conpare Regi ster
nmer/ Count er 2 Qut put Conpare Regi ster
nmer/ Count er 2 Qut put Conpare Regi ster
nmer/ Count er 2 Qut put Conpare Regi ster
nmer/ Count er 2 Qut put Conpare Regi ster

- Tinmer/Counter2 Qutput Conpare Register B

Asynchr onous

. equ WGV 0

. equ WEwWe 1

. equ CcoveB0

. equ COweBl

. equ COVRAO

. equ COWVAL
TCCR2B -

. equ CS20

. equ Cs21

. equ CS22

. equ WGEWR 2

. equ FOC2B

. equ FOC2A
TCNT2

. equ TCNT2_0

. equ TCNT2_1

. equ TCNT2_2

. equ TCNT2_3

. equ TCNT2_4 =

. equ TCNT2_5

. equ TCNT2_6

. equ TCNT2_7
OCR2A

. equ OCR2A O

. equ OCR2A 1

. equ OCR2A 2

. equ OCR2A 3

. equ OCR2A 4 =

. equ OCR2A 5

. equ OCR2A 6

. equ OCR2A 7
OCR2B

. equ OCR2B_0

. equ OCR2B 1

. equ OCR2B_2

. equ OCR2B_3

. equ OCR2B 4 =

. equ OCR2B 5

. equ OCR2B_6

. equ OCR2B 7
ASSR -

. equ TCR2BUB

. equ TCR2AUB

. equ OCR2BUB

. equ OCR2AUB

. equ TCN2UB

.equ AS2 = 5

. equ EXCLK

GICCR - Cenera

O .

~No ok, WN B

0

1
2
3 -
4

-
T
T
T
T
T
T
T

nmer/ Count er 2 Qut put Conpare Regi ster
nmer/ Count er 2 Qut put Conpare Regi ster
nmer/ Count er 2 Qut put Conpare Regi ster
nmer/ Count er 2 Qut put Conpare Regi ster
nmer/ Count er 2 Qut put Conpare Regi ster
nmer/ Count er 2 Qut put Conpare Regi ster
nmer/ Count er 2 Qut put Conpare Regi ster
nmer/ Count er 2 Qut put Conpare Regi ster

St at us Regi ster

Ti mer/ Counter Control Register2 Update
Ti mer/ Counter Control Register2 Update
Qut put Conpare Register 2 Update Busy
Qut put Conpare Regi ster2 Update Busy
Ti mer/ Count er 2 Updat e Busy

Asynchr onous Ti nmer/ Counter 2

6 .

Enabl e External C ock | nput

Ti mer Counter Control register

Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t

Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t

Busy
Busy

~No ok WwDNEFE O

~No ok WwDNPEFE O
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. equ PSRASY =
. equ PSR2 =
;. equ TSM = 7 ;
;. ADMUX - The ADC
. equ MJUXO0 =
. equ MUX1 =
. equ MUX2 =
. equ MJUX3 =
.equ ADLAR =
. equ REFSO =
. equ REFS1 =
; ADCSRA -

. equ ADPSO =
. equ ADPS1 =
. equ ADPS2 =
.equ ADI E =
.equ ADI F =
.equ ADATE =
. equ ADSC =
.equ ADEN =
; ADCSRB -

. equ ADTSO =
. equ ADTS1 =
. equ ADTS2 =
. equ ACMVE =
; ADCH - ADC Dat a
. equ ADCHO =
. equ ADCHL1 =
. equ ADCH2 =
. equ ADCH3 =
. equ ADCH4 =
. equ ADCH5 =
. equ ADCH6 =
. equ ADCH7 =
; ADCL - ADC Dat a
. equ ADCLO =
. equ ADCL1 =
. equ ADCL2 =
. equ ADCL3 =
. equ ADCL4 =
. equ ADCL5 =
. equ ADCL6 =
. equ ADCL7 =
; DIDRO - Digita
. equ ADCOD =
. equ ADCID =
. equ ADC2D =

1

Prescal er

PSRASY
Ti mer/ Count er Synchroni zati on Mode

Reset Ti ner/ Counter?2

AD (:O\I\/ERTER kkkkkhkkhkhkkhkkhkkkkkkkk*k
mul ti pl exer Sel ection Register

0
1
2
3
5
6
7

~No ok WwNBE O

0
1
2,
6

&
Q

~No ok WwNBE O

D
-8

N o ok wWwNE O

I nput

Anal og Channe
Anal og Channe
Anal og Channe
Anal og Channe

Left Adjust Result
Ref erence Sel ection Bit O
Ref erence Sel ection Bit 1

The ADC Contro

ADC
ADC
ADC

ADC | nt errupt
ADC | nt errupt

For conpatibility

and Status register A
Prescal er Se
Prescal er Se
Prescal er Se

ADC Auto Trigger
ADC Start Conversion
ADC Enabl e

The ADC Contro

i ster

ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC

i ster

ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC

ect
ect
ect

Enabl e
Fl ag

Enab

Bits
Bits
Bits

e

and Status register B
ADC Auto Trigger Source bit O
ADC Auto Trigger Source bit
ADC Auto Trigger Source bit 2

H gh Byte

Dat a
Dat a
Dat a
Dat a
Dat a
Dat a
Dat a
Dat a

Low

Dat a
Dat a
Dat a
Dat a
Dat a
Dat a
Dat a
Dat a

Regi st er
Regi st er
Regi st er
Regi st er
Regi st er
Regi st er
Regi st er
Regi st er

Byt e

Regi st er
Regi st er
Regi st er
Regi st er
Regi st er
Regi st er
Regi st er
Regi st er

Di sabl e Regi ster

Hi gh
Hi gh
Hi gh
Hi gh
Hi gh
Hi gh
Hi gh
Hi gh

Low
Low
Low
Low
Low
Low
Low
Low

Byt e
Byt e
Byt e
Byt e
Byt e
Byt e
Byt e
Byt e

Byt e
Byt e
Byt e
Byt e
Byt e
Byt e
Byt e
Byt e

1

Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t

Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t

~No ok WwDNPE O

and Gain Sel ection
and Gain Sel ection
and Gain Sel ection
and Gain Sel ection

~No ok WwDNE O

Bits
Bits
Bits
Bits
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. equ
. equ
. equ

i ACSR -
.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ

; DI DR1L
. equ
. equ

* k ok k Kk

; PORTB
.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ

. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

;. PINB -
. equ
. equ
. equ
. equ

ADC3D = 3 ;
ADCAD = 4
ADCSD = 5 ;

ANALOG COVPARATOR *** % * % % k% % % %

Anal og Conparator Control And Status Register

ACISO = 0 ; Analog Conparator Interrup
ACl S1 1 ; Anal og Conparator |nterrup
ACI C
AClI E

3 ; Anal og Conparator Interrup

t Mode Sel ect
t Mode Sel ect
2 ; Anal og Conparator |nput Capture Enable
t Enabl e

ACl = 4 ; Analog Conparator Interrupt Flag
ACO = 5 ; Anal og Conpare Qutput
ACBG = 6 ; Anal og Conparator Bandgap Sel ect

ACD = 7 ; Anal og Conparator Disable

- Digital Input Disable Register 1
AINOD =0 ; AINO Digital Input Disable
AINID =1 ; AINL Digital Input Disable

PmTB EIE R I I SR R I I R I O R

- Port B Data Register

PORTBO Port B Data Register bit 0O
PBO = 0 ; For conpatibility

PORTB1 Port B Data Register bit 1
PB1L = 1 ; For conpatibility

PORTB2 = 2 ; Port B Data Register bit 2
PB2 = 2 ; For conpatibility

PORTB3 = 3 ; Port B Data Register bit 3
PB3 = 3 ; For conpatibility

PORTB4 = 4 ; Port B Data Register bit 4
PB4 = 4 ; For conpatibility

PORTB5 =5 ; Port B Data Register bit 5
PB5 = 5 ; For conpatibility

PORTB6 = 6 ; Port B Data Register bit 6
PB6 = 6 ; For conpatibility

PORTB7 = 7 ; Port B Data Register bit 7
PB7 = 7 ; For conpatibility

1
o

1
'_\

Port B Data Direction Register
DDBO = 0 ; Port B Data Direction Regi

DDB1 = 1 ,; Port B Data Direction Regi
DDB2 = 2 ; Port B Data Direction Regi
DDB3 = 3 ,; Port B Data Direction Regi
DDB4 = 4 ; Port B Data Direction Regi
DDB5 =5 ; Port B Data Direction Regi
DDB6 = 6 ; Port B Data Direction Regi
DDB7 = 7 ; Port B Data Direction Regi

Port B I nput Pins

Pl NBO =0 ; Port Blnput Pins bit O
Pl NB1 =1 ; Port Blnput Pins bit 1
Pl NB2 = 2 ; Port B lnput Pins bit 2
Pl NB3 = 3 ,; Port B lnput Pins bit 3

ster
ster
ster
ster
ster
ster
ster
ster

bi t
bi t
bi t
bi t
bi t
bi t
bi t
bi t

~No ok WNPEFE O

bi t
bi t

0
1
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. equ
. equ
. equ
. equ

* k ok k Kk

; PORTC
. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

:

. equ
. equ
. equ
. equ
. equ
. equ
. equ

; PINC -
. equ
. equ
. equ
. equ
. equ
. equ
. equ

* k ok k Kk

. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

Pl NB4 =4 ; Port B lnput Pins bit
Pl NB5 =5 ; Port B lnput Pins bit
Pl NB6 =6 ; Port B lnput Pins bit
Pl NB7 =7 ; Port B lnput Pins bit

PmTC EIE R I I SR S I I S R O R

- Port C Data Register
PORTCO = 0 ; Port C Data Register
PCO = 0 ; For conmpatibility

PORTC1 1 ; Port C Data Register
PClL = 1 ; For conmpatibility
PORTC2 = 2 ; Port C Data Register

PC2 = 2 ; For conmpatibility
PORTC3 = 3 ; Port C Data Register
PC3 = 3 ; For conmpatibility
PORTC4 = 4 ; Port C Data Register
PC4 = 4 ; For conpatibility
PORTC5 =5 ; Port C Data Register
PC5 = 5 ; For conpatibility
PORTC6 = 6 ; Port C Data Register
PC6 = 6 ; For compatibility

Port C Data Direction Register

DDCO =0 ; Port CData Direction
DDC1 =1 ; Port CData Direction
DDC2 = 2 ; Port CData Direction
DDC3 = 3 ; Port C Data Direction
DDC4 4 ; Port C Data Direction
DDC5 =5 ; Port CData Direction
DDC6 =6 ; Port CData Direction
Port C Input Pins

Pl NCO = 0 ; Port Clnput Pins bit
Pl NC1 =1 ,; Port Clnput Pins bit
Pl NC2 = 2 ; Port Clnput Pins bit
Pl NC3 = 3 ,; Port Clnput Pins bit
Pl NC4 =4 ; Port Clnput Pins bit
Pl NC5 =5 ,; Port Clnput Pins bit
Pl NC6 =6 ; Port Clnput Pins bit

PmTD EIE R I I SR R I I R I O R

- Port
PORTDO

=0 ; Port

D Data Regi ster

D Data Regi ster

PDO = 0 ; For conpatibility
PORTDL = 1 ; Port D Data Register
PD1 = 1 ; For conpatibility
PORTD2 = 2 ; Port D Data Register
PD2 = 2 ; For conpatibility
PORTD3 = 3 ; Port D Data Register
PD3 = 3 ; For conpatibility
PORTD4 = 4 ; Port D Data Register
PD4 = 4 ; For conpatibility
PORTD5 =5 ; Port D Data Register

~N o O b~

bit O
bit 1
bit 2
bit 3
bit 4
bit 5

bit 6

Regi
Regi
Regi
Regi
Regi
Regi
Regi

o Uk WNPEFE O

bit 0

bit 1

bit 2

bit 3

bit 4

bit 5

ster
ster
ster
ster
ster
ster
ster

bi t
bi t
bi t
bi t
bi t
bi t
bi t

o Uk WNPEFEL O
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. equ
. equ
. equ
. equ
. equ

DDRD -

. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

PI'ND -

. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

PD5
PORTD6
PD6 = 6
PORTD7
PD7 = 7

1
)]

Port D

Port D
Pl NDO
Pl ND1
Pl ND2
PI ND3
Pl ND4
Pl ND5
Pl ND6
Pl ND7

conpatibility
Port D Data Register bit 6
conpatibility
Port D Data Register bit 7
conpatibility

Data Direction Register

Port D Data Direction Register bit O
Port D Data Direction Register bit 1
Port D Data Direction Register bit 2
Port D Data Direction Register bit 3
Port D Data Direction Register bit 4
Port D Data Direction Register bit 5
Port D Data Direction Register bit 6
Port D Data Direction Register bit 7
Pi ns

Port D Input Pins bit O

Port D Input Pins bit 1

Port D Input Pins bit 2

Port D Input Pins bit 3

Port D Input Pins bit 4

Port D Input Pins bit 5

Port D Input Pins bit 6

Port D Input Pins bit 7

* k k k% TI NER (:QJNTERO kkhkkkhkhkkhkhkkhkkkkkkkx
TIMSKO - Tiner/CounterO Interrupt Mask Regi ster

O .
l .
2 .

Ti mer/ Counter0 Overflow Interrupt Enable
Ti mer/ Counter 0 Qut put Conpare Match A Interrupt Enable
Ti mer/ Counter 0 Qut put Conpare Match B Interrupt Enable

- Tinmer/CounterO Interrupt Flag register

. equ TO EO

. equ OCl EOA

. equ CCl EOB
TI FRO

. equ TOVO

. equ OCFOA

. equ OCFOB
TCCROA -

. equ WGMDO

. equ WGMD 1

. equ COVDBO

. equ COVDB1

. equ COVDAO

. equ COWAL
TCCROB -

. equ CS00

. equ CS01

. equ CS02

. equ WGEMD 2

. equ FOCOB

. equ FOCOA
TCNTO

O .
l .
2 .

N o o b~

0
1
2
3
6
-

Ti mer/ Counter0 Overfl ow Fl ag
Ti mer/ Count er 0 Qut put Conpare Flag OA
Ti mer/ Counter 0 Qut put Conpare Flag OB

Ti mer/ Counter Control Register A
O .

Wavef orm Gener ati on Mode

Wavef orm Gener ati on Mode

Conpare Qut put Mde, Fast PWn

Conpare Qut put Mde, Fast PWn

Conpare CQut put Mode, Phase Correct PWM Mode
Conpare Qut put Mode, Phase Correct PWM Mode

Ti mer/ Counter Control Register B

Cl ock Sel ect
Cl ock Sel ect
Cl ock Sel ect

Force Qut put Conpare B
Force Qut put Conpare A

- Tinmer/ CounterO

11-
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. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

;  OCROA
. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

; OCROB
. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

;. equ
. equ
;. equ

* k ok k Kk

; ElI CRA
. equ
. equ
. equ
. equ

. El MSK
. equ
. equ

; EIFR -
. equ
. equ

; PCICR
. equ
. equ
. equ

TCNTO_O =
TCNTO 1 =
TCNTO_2 =
TCNTO_3 =
TCNTO_4 =
TCNTO_5 =
TCNTO_6 =
TCNTO_7 =

~No ok wWw N BEe O

- Tinmer/Counter0Q Qutput Conpare Register
OCROA 0 = 0

OCROA 1 =
OCROA 2 =
OCROA 3 =
OCROA 4 =
OCROA 5 =
OCROA 6 =
OCROA 7 =

~No ok~ WN R

- Tinmer/Counter0 Qutput Conpare Register

OCROB 0 = 0

OCROB 1 = 1 ;

OCROB 2 = 2

OCROB_3 = 3

OCROB_ 4 = 4 ;

OCROB 5 = 5

OCROB 6 = 6

OCROB 7 = 7 ;

- Ceneral Timer/Counter Control Register
PSRSYNC = 0 ; Prescal er Reset Tiner/Counterl and
PSR1I0 = PSRSYNC ; For conpatibility

TSM = 7 ; Timer/ Counter Synchronization Mde

EXTERNAL | NTERRUPT ** * % % % % % %

- External Interrupt Control Register

| SCO0 = 0 ; External Interrupt Sense Control O
| SCO1 = 1 ; External Interrupt Sense Control O
| SC10 = 2 ; External Interrupt Sense Control 1
| SC11 = 3 ; External Interrupt Sense Control 1

- External Interrupt Mask Register

| NTO = 0 ; External Interrupt Request O Enable
I NT1 = 1 ; External Interrupt Request 1 Enable
External Interrupt Flag Register

| NTFO = 0 ; External Interrupt Flag O

I NTF1 = 1 ; External Interrupt Flag 1

- Pin Change Interrupt Control Register

PCl EO = 0 ; Pin Change Interrupt Enable O

PCl E1 = 1 ; Pin Change Interrupt Enable 1

PCl E2 = 2 ; Pin Change Interrupt Enable 2

Ti mer/ Count er O

Bi t
Bi t
Bi t
Bi t

_ O BFr O
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PCVMBK2 - Pin Change

.equ PCI NT16 = O ;
.equ PCI NT17 = 1 ;
.equ PCI NT18 = 2 ;
.equ PCI NT19 = 3 ;
.equ PClI NT20 = 4 ;
.equ PCI NT21 = 5 ;
.equ PCI NT22 = 6 ;
.equ PCI NT23 = 7 ;

PCVMBK1 - Pin Change

.equ PCINT8 = 0 ;
.equ PCINT9 =1 ;
.equ PCI NT10 = 2 ;
.equ PCI NT11 = 3 ;
.equ PCI NT12 = 4 ;
.equ PCI NT13 = 5 ;
.equ PCI NT14 = 6 ;

PCVBKO - Pin Change

.equ PCINTO = 0 ;

. equ PCINT1 =
. equ PCINT2 =
. equ PCINT3 =
. equ PCl NT4

. equ PCINTS5 =
. equ PCINT6 =
. equ PCI NT7 =

~No ok, WN B

PCI FR - Pin Change

.equ PCl FO =0 ;
.equ PCl F1 =1;
.equ PCl F2 =2 ;

Mask Register 2
Pi n Change Enabl e Mask
Pi n Change Enabl e Mask

Pi n Change Enabl e Mask
Pi n Change Enabl e Mask
Pi n Change Enabl e Mask
Pi n Change Enabl e Mask
Pi n Change Enabl e Mask
Pi n Change Enabl e Mask

Mask Register 1
Pi n Change Enabl e Mask

Pi n Change Enabl e Mask
Pi n Change Enabl e Mask
Pi n Change Enabl e Mask
Pi n Change Enabl e Mask
Pi n Change Enabl e Mask
Pi n Change Enabl e Mask

Mask Register 0O
Pi n Change Enabl e Mask

Pi n Change Enabl e Mask
Pi n Change Enabl e Mask
Pi n Change Enabl e Mask
Pi n Change Enabl e Mask
Pi n Change Enabl e Mask
Pi n Change Enabl e Mask
Pi n Change Enabl e Mask

nterrupt Flag Register

Pin Change Interrupt Flag O
Pin Change Interrupt Flag 1
Pin Change Interrupt Flag 2

* k ok k Kk SPI EIE R I SR R I I R R S

SPDR - SPI Data Reg
.equ SPDRO =0 ;
.equ SPDR1 =1;
.equ SPDR2 =2 ;
.equ SPDR3 = 3 ;
.equ SPDR4 4 ;
.equ SPDR5 =5;
.equ SPDR6 =6 ;
.equ SPDR7 =7 ;

ster

SPI Data Register bit
SPI Data Register bit
SPI Data Register bit
SPI Data Register bit
SPI Data Register bit
SPI Data Register bit
SPI Data Register bit
SPI Data Register bit

SPSR - SPI Status Register

.equ SPI2X =0 ;
.equ WCOL =6 ;
.equ SPI F =7 ;

Doubl e SPI Speed Bit

Wite Collision Flag

SPI Interrupt Flag

SPCR - SPI Control Register

.equ SPRO =0 ;
.equ SPR1 =1;
.equ CPHA =2 ;

SPI C ock Rate Sel ect
SPI C ock Rate Sel ect
Cl ock Phase

~No ok WDNEFE O

16
17
18
19
20
21
22
23

10
11
12
13
14

~No ok WDNEFE O
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.equ CPOL = 3 ; Cock polarity
.equ MSTR = 4 ; Master/Slave Sel ect
.equ DORD =5 ; Data Order

. equ SPE = 6 ; SPI Enable

. equ SPI E

7 ; SPlI Interrupt Enable

* k k k% V\AT(:'_":H; kkkkkhkkhkkhkhkkhkkkhkhkhkkhkhkhkhkkk
WDTCSR - WAt chdog Tiner Control Register

.equ VADPO = 0 ; Watch Dog Tinmer Prescaler bit O
.equ WDP1 = 1 ; Watch Dog Tinmer Prescaler bit 1
.equ W\DP2 = 2 ; Watch Dog Tinmer Prescaler bit 2
.equ WDE = 3 ; Watch Dog Enabl e

.equ VDCE = 4 ; Watchdog Change Enabl e

.equ V\DP3 = 5 ; Watchdog Tiner Prescaler Bit 3
.equ VDI E = 6 ; Watchdog Ti neout Interrupt Enable
.equ VDI F = 7 ; Watchdog Tineout Interrupt Flag

* k ok k Kk CPU EIE R I SR R I I R R S

SREG - Status Register

.equ SREGC =0 ; Carry Flag

. equ SREG 7z =
. equ SREG N =
. equ SREG V =
. equ SREG S =
. equ SREG H =
. equ SREG T =
. equ SREG | =

; Zero Flag

; Negative Flag

; Two's Conmpl ement Overfl ow Fl ag
Sign Bit

; Half Carry Flag

; Bit Copy Storage

; G obal Interrupt Enable

~No ok, WN B

OSCCAL - Oscillator Calibration Val ue

.equ CALO =0 ; Oscillator Calibration Value BitO

.equ CAL1 =1 ; Oscillator Calibration Value Bitl

.equ CAL2 =2 ; Oscillator Calibration Value Bit2

.equ CAL3 = 3 ; Oscillator Calibration Value Bit3

.equ CAL4 =4 ; Oscillator Calibration Value Bit4

.equ CAL5 =5 ; Oscillator Calibration Value Bit5

.equ CAL6 =6 ; Oscillator Calibration Value Bit6

.equ CAL7 =7 ; Oscillator Calibration Value Bit7
CLKPR - O ock Prescal e Register

.equ CLKPSO = 0 ; dock Prescaler Select Bit O

.equ CLKPS1 =1 ; dock Prescaler Select Bit 1

.equ CLKPS2 = 2 ; dock Prescaler Select Bit 2

.equ CLKPS3 = 3 ; dock Prescaler Select Bit 3

. equ CLKPCE = 7 ; Cdock Prescal er Change Enable
SPMCSR - Store Program Menory Control and Status Register

.equ SELFPRGEN = 0 ; Self Programm ng Enabl e

. equ PGERS = 1 ; Page Erase

.equ PGART = 2 ; Page Wite

.equ BLBSET 3 ; Boot Lock Bit Set

.equ RMABRE = 4 ; Read-Wile-Wite section read enable

.equ RMBB = 6 ; Read-Wile-Wite Section Busy

. equ SPME =7 ; SPMInterrupt Enable

-14-
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; MCUCR - MCU Control Register

.equ | VCE =0,

.equ | VSEL =1;

. equ PUD = 4 ;

. equ BODSE =5 ; BOD Sl eep Enable

. equ BODS 6 ; BOD Sleep

; MCUSR - MCU Status Register

. equ PORF = 0 ; Power-on reset flag

. equ EXTRF 1 ; External Reset Flag

. equ EXTREF EXTRF ; For conpatibility
. equ BORF 2 ; Brown-out Reset Flag
.equ V\DRF 3 ; Watchdog Reset Fl ag

; SMCR - Sleep Mdde Control Register

. equ SE = 0 ; Sleep Enable

.equ SM) = 1 ; Sleep Mdde Select Bit 0O
.equ SML = 2 ; Sleep Mdde Select Bit 1
.equ SM2 = 3 ; Sleep Mdde Select Bit 2

; GPIOR2 - General Purpose I/0O Register 2
. equ GPlI OR20 = ;
. equ GPI OR21 =
. equ GPI OR22 =
. equ GPl OR23 =
. equ GPIOR24 =
. equ GPlI OR25 =
. equ GPl OR26 =
. equ GPl OR27 =

~No ok WwNBE O

GPIOR1 - Ceneral Purpose |/O Register 1
.equ GPI CR10 =
. equ GPI OR11 =
. equ GPI OR12 =
.equ GPI OR13 =
. equ GPI OR14 =
.equ GPI CR15 =
.equ GPI CR16 =
. equ GPI OR17 =

~No ok WwNBE O

; GPIORO - General Purpose I1/0O Register O
. equ GPlI OROO =
. equ GPI ORO1 =
. equ GPI ORO2 =
. equ GPlI ORO3 =
. equ GPI ORO4 =
. equ GPlI ORO5 =
. equ GPlI ORO6 =
. equ GPlI ORO7 =

N o ok wWwNE O

; PRR - Power Reduction Register

. equ PRADC = 0 ; Power Reduction ADC
.equ PRUSARTO = 1 ; Power Reduction USART
.equ PRSPI = 2 ; Power Reduction Serial Peripheral Interface
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. equ
. equ
. equ
. equ

* k ok k Kk

EEARL

. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

EEARH

. equ
. equ

EEDR -

. equ
. equ
. equ
. equ
. equ
. equ
. equ
. equ

EECR -

. equ
. equ
. equ
. equ
. equ
. equ

* k ok k Kk

. equ
. equ
. equ
. equ
. equ
. equ

* k ok k Kk

PRTI ML
PRTI MO
PRTI M2
PRTW

EEPROV' khkkkkhkhkkkhkhkhkkhkhkkhkhkhkkdhkk*k

- EEPROM Addr ess Regi ster

EEARO =
EEARL =
EEAR2 =
EEAR3 =
EEAR4

EEARS =
EEARG =
EEAR7 =

- EEPROM Address Regi ster
O .

EEARS =
EEAR9 =

~N O 01w

0

~No ok, WN B

l .

Power
Power
Power
Power

Reduct i on
Reduct i on
Reduct i on
Reduct i on

Low

Ti mer/ Count er 1
Ti mer/ Count er O
Ti mer/ Count er 2

TW

Byt e

EEPROM Read/ Wite Access
EEPROM Read/ Wite Access
EEPROM Read/ Wite Access
EEPROM Read/ Wite Access
EEPROM Read/ Wite Access
EEPROM Read/ Wite Access
EEPROM Read/ Wite Access
EEPROM Read/ Wite Access

H gh Byte

EEPROM Read/ Wite Access
EEPROM Read/ Wite Access

EEPROM Dat a Regi st er

EEPROM Dat a Regi
EEPROM Dat a Regi
EEPROM Dat a Regi
EEPROM Dat a Regi
EEPROM Dat a Regi
EEPROM Dat a Regi
EEPROM Dat a Regi
EEPROM Dat a Regi

EEDRO =
EEDR1 =
EEDR2 =
EEDR3 =
EEDR4

EEDRS =
EEDRG =
EEDR7 =

EEPROM Cont r ol

EERE =
EEPE

EEMPE
EERI E
EEPMD =
EEPML =

ga b~ WN B

LOCKSBI TS
LBl = 0 ;
LB2 = 1
BLBO1

BLBO2

BLB11 =
BLB12 =

O .

~No ok~ WN R

0

Regi st er

ster bit
ster bit
ster bit
ster bit
ster bit
ster bit
ster bit
ster bit

EEPROM Read Enabl e
EEPROM Wite Enabl e
EEPROM Master Wite Enable

EEPROM Ready | nterrupt

Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t
Bi t

Bi t
Bi t

~No ok WNPEFE O

Enabl e

EEPROM Pr ogrammi ng Mode Bit O
EEPROM Pr ogr ammi ng Mbde Bit

1

~No ok WwNEFE O

[e¢]

EE R I I R I R I I R S I R R I R I R I I R I R S O

Lock bit
Lock bit
2 ; Boot
3 ; Boot
4 ; Boot
5 Boot

Lock bit
Lock bit
 ock bit
 ock bit

FUSES EE R I I R I I I R I R R R S R I I S R R S I S I

LOWfuse bits
. equ
. equ
. equ

CKSELO
CKSEL1
CKSEL2

=

Sel ect Cl ock Source
Sel ect Cl ock Source
Sel ect Cl ock Source
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. equ CKSEL3 = 3 ; Select Cock Source
.equ SUTO = 4 ; Select start-up tine
. equ SUT1 =5 ; Select start-up tine
. equ CKQUT = 6 ; Cdock output

. equ CKDIV8 = 7 ; Divide clock by 8

; HGH fuse bits

.equ BOOTRST =
.equ BOOTSZ0 =
.equ BOOTSZ1 =
.equ EESAVE =
. equ WDTON =
.equ SPIEN =
. equ DWEN =
.equ RSTDI SBL

; Select reset vector

; Sel ect boot size

; Sel ect boot size

EEPROM nenory i s preserved through chip erase
; Watchdog Tiner Al ways On

; Enabl e Serial programrm ng and Data Downl oadi ng
; debugW RE Enabl e

7 ; External reset disable

o Ok~ WNPFE O

EXTENDED fuse bits
.equ BODLEVELO
.equ BODLEVEL1
.equ BODLEVEL?2

0 ; Brown-out Detector trigger |eve
1 ; Brown-out Detector trigger |eve
2 ; Brown-out Detector trigger |eve

; * k k k% CPU REG STER [EFI NITIO\IS kkhkhkkhkhkkhkhkkhkhkhkkhkhkkhkhkkhhkkhkhkkhkhhkdhdhhdhrkhkhkkhhhhhdhdxkx*
. def XH = r27
. def XL =126
. def YH =129
. def YL =r28
. def ZH = r31
. def ZL =130

; * k ok k Kk DATA NE“mY I:ECLARATI O\IS R I I R R R I I R I I S R I O S R R

. equ FLASHEND = Ox3fff ; Note: Word address
.equ OEND = Ox00ff

. equ SRAM START = 0x0100

. equ SRAM SI ZE = 2048

.equ RAMEND = Ox08ff
.equ XRAMEND = 0x0000

.equ E2END = Ox03ff
. equ EEPROVEND = Ox03ff
. equ EEADRBI TS = 10

#pr agma AVRPART MEMORY PROG FLASH 32768

#pragma AVRPART MEMORY EEPROM 1024

#pragma AVRPART MEMORY | NT_SRAM S| ZE 2048
#pragma AVRPART MEMORY | NT_SRAM START_ADDR 0x100

. * %k %k % % BerOA\[ER [EO_ARATIO\IS EE IR R I b I I I
. equ NRVWV START _ADDR = 0x3800

. equ NRWV STOP_ADDR = 0x3fff

. equ RWV START _ADDR = 0x0

. equ RW\ STOP_ADDR 0x37f f
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.equ PAGESI ZE = 64

.equ FI RSTBOOTSTART = 0x3f 00

.equ SECONDBOOTSTART = 0x3e00

.equ THI RDBOOTSTART 0x3c00

.equ FOURTHBOOTSTART = 0x3800

. equ SMALLBOOTSTART FI RSTBOOTSTART

.equ LARGEBOOTSTART = FOURTHBOOTSTART

; * k k k% INTERRUPT VECTOQ kkhkhkkhkhkkhkhkkhkhkhkhkhkdhkhkdhhkkhkhkhhhhhdhkhdhdkhkhkhkkhhkhkhkhdhdkhhkhkdhhdxkx*x
.equ | NTOaddr = 0x0002 ; External Interrupt Request O

. equ | NT1addr = 0x0004 ; External Interrupt Request 1
.equ PCI Oaddr = 0x0006 ; Pin Change Interrupt Request O
.equ PCl 1addr = 0x0008 ; Pin Change Interrupt Request O
. equ PCl 2addr = 0x000a ; Pin Change Interrupt Request 1
.equ WDTaddr = 0x000c ; Watchdog Tine-out |nterrupt

. equ OC2Aaddr = 0x000e ; Timer/Counter2 Conpare Match A
. equ OC2Baddr = 0x0010 ; Timer/Counter2 Conpare Match A
.equ OVF2addr = 0x0012 ; Timer/ Counter2 Overfl ow

.equ | CPladdr = 0x0014 ; Timer/ Counterl Capture Event

. equ OClAaddr = 0x0016 ; Timer/Counterl Conpare Match A
. equ OCl1Baddr = 0x0018 ; Timer/Counterl Conpare Match B
.equ OVFladdr = 0x001a ; Timer/ Counterl Overfl ow

. equ OCOAaddr = 0x001c ; TimerCounter0 Conpare Match A
. equ OCOBaddr = 0x001le ; TimerCounter0 Conpare Match B
.equ OVFOaddr = 0x0020 ; Timer/ Couner0 Overfl ow

.equ SPl addr = 0x0022 ; SPI Serial Transfer Conplete

.equ URXCaddr = 0x0024 ; USART Rx Conpl ete

.equ UDREaddr = 0x0026 ; USART, Data Register Enpty
.equ UTXCaddr = 0x0028 ; USART Tx Conpl ete

.equ ADCCaddr = 0x002a ; ADC Conversion Conplete

.equ ERDYaddr = 0x002c ; EEPROM Ready

.equ ACl addr = 0x002e ; Anal og Conpar at or

.equ TWaddr = 0x0030 ; Two-wire Serial Interface

. equ SPMRaddr = 0x0032 ; Store Program Menory Read

.equ | NT_VECTORS_SI ZE = 52 ; Size in words

#endif /* _MB28PDEF_INC_ */

* k ok k Kk END O: FI LE EZE R I SR I S I I R S I R R I I S R I R R I R S R
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