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ATmega83/163

2 AVR

RISC
—ATmega83: 128 —
—Atmegal63: 130 —

—32 8 { )

— 8MHz 8MIPS

—2

—ATmega83: 8K FLASH ( : 1000 )

—ATmegal63: 16K FLASH ( = 1000 )

—Boot L ock Bitssln-System-Programming Boot
)

—512 EEPROM : 100, 000 )

—ATmega83: 512 SRAM
—ATmegal63: 1024 SRAM

{Peripheral }
— {Prescale) 8 /
_1 £ £ 16 /
—3 PWM
—8 » 10 ADC
8
7
2 {1, 10, 2002
—%C
— UART
— | SPI
— { )
MCU
— RC
_4 H b ADC 1Y
/0
—32 1/0

—40 PDIP. 44 PLCC TQFP
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ATmega83/163
—2.7V-5.5V {(ATmega83L/163L }
—4.0V-5.5V {ATmega83/163}
8.
—0-4MHz {ATmega83L/163L }
—0-8MHz {ATmega83/163}
ATmegaB83/163 AVR RISC CMOS 8 -
» ATmegaB3/163 IMIPS/IMHz ’
«AVR 32 o
ALU ¢ ) ,
a ’ AVR CIsC
10
1 ATmegad3/163
ATmegaB83/163 : 8K/16K / FLASH. 512 EEPROM:
512/1024 » 32 /o . 32 , RTG 3
/ : , 8 I°C , 8 10 ADC (1
, 3 » SPI a
» CPU : SRAM., / 5
o : T/C2
« ADC CPU I/O , ADC
T/C2 ' ADC a
ATMEL a FLASH SPI 5
BOOT -« BOOT
FLASH . RISC8 CPU FLASH » ATmega83/163
ATmega33/163 : \ / \

ATmega83 ATmegal63

ATmega83 8K Flash 512 SRAM. ATmegal63 16K
Flash 1024 SRAM. 512 EEPROM.
ATmegal63 FLASH 8Ka JMP CALL . JMP :
» ATmegal63 +  ATmega83
1 a
Table 1
Feature ATmega83 ATmegal63
Flash 8K 16K
EEPROM 512 512
SRAM 512 1024
JMP/CALL
2 2
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ATmega83/163
1 | 2
VCC. GND:
A (PA7.PAOQX:
A ADC - AD : A 110
« A 20mA LED.
, ) ) A
B (PB7.PBO):
B 8 /O -B 20mA
, LED. , ,
o . B ,
B
C (PC7.PCO}
C 8 /O -C 20mA
- , , -« C
TIC2 o » C )
D (PD7.PDO}
D 8 110 20mA
, , , « D
D
/RESET: . , -
XTALZL "
XTAL2:
AVCC: A/D - Ve
AREF: A/D : AGND AvVCC
AGND:
2
CKSEL3..0
/ 1111-1010
1001 - 1000
RC 0111- 0101
RC 0100 - 0010
0001 —-0000
1 £ "0
3 3
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RC
RC 1 MHz. , a
XTAL1  XTAL2 3 , o
» XTAL2
2
XTAL1
3
RC
RC a
4 RC
PC6 { TOSC1! PC7 {TOSC2! o
32768Hz 256KHz.
5 ATmega83/163 AVR RISC
32 8 °
» ALU , ,
6 3 16 ,
L] X'\ Y Z ]
ALU 5 , a
. ATmega83/163
32 £ $00 - $1F..
/10 CPU » T/C, 1/10 « /O
, { $20 - $5F)
AVR HARVARD : o { Pipeline!
CPU , a
FLASH
8K/16K 0 AVR 16 0
16 32 a
FLASH BOOT { 256~2048 i o
SPM BOOT
0 SP. SP 10/11
4 4
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512/1024 SRAM
AVR
1/0 0
6
7 0

RO $00

R1 $01

R2 $02

R13 $0D

R14 $0E

R15 $OF

R16 $10

R17 $11
R26 $1A X
R27 $1B X
R28 $1C Y
R29 $1D Y
R30 $1E VA
R31 $1F Z

: SBCl. SUBI. CPl. ANDI  ORl.

: RI6 R3l.
7 : : 32
X+ Ys Z
R26~R31 :
7 XY Z
15 0
X 7 0
R27 ($1B) R26 [$1A}
15 0
Y 7 0
R29 ($1DJ R28 ($1Ci
5 5
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15 0
Z 7 0|7 0
R31 ($1F) R30 i $1E}
ALU
AVR ALU 32 « ALU 3 .
ATmegaB83/163 / 0
FLASH
ATmega33/163 8K /16K / FLASH. 16 ¢
32) , FLASH 4K /8K 16. FLASH 1000 . PC 12/13
, 4096/8192 a BOOT
: LPM 0
9
608/1120 » 1/0 o 96
+1/0: 512/1024 a
5 H 1 1 1 1 o
R26 R31 a
Y‘\. Z 63 ]
X+ Y. Z °
32 » 64 1/O » 512/1024
ATmega33/163 -
10
11
/10
12
13
14
15
16
6 6
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17
LPM
18
» [IJIMP  ICALL:
19
» RIMP RCALL:
20
EEPROM
ATmega33/163 512 EEPROM. .
« EEPROM 100000 ( 1. EEPROM ,
AVR CPU =]
21 HARVARD '
L IMIPS/MHz, '\ / '-\. /
21
22 o » ALU
22 ALU
23
/0
3 ATmega83/163 1/O
{16 3
$3F($5F) SREG
$3E($5E) SPH
$3D($5D) SPL
$3B($5B) GIMSK
$3A($5A) GIFR
$39($59) TIMSK TIC

7 7
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$38($58) TIFR TIC
$37($57) SPMCR
$36($56) I2CR 1°’C
$35($55) MCUCR MCU
$34($54) MCUSR MCU
$33($53) TCCRO T/CO
$32($52) TCNTO T/CO i8
$31($51) OSCCAL
$30($50) SFIOR 1/O
$2F($4F) TCCRI1A T/C1 A
$2E($4E) TCCR1B T/C1 B
$2D($4D) TCNT1H T/C1
$2C($4C) TCNTIL T/IC1
$2B($4B) OCRIAH T/C1 A
$2A($4A) OCRIAL T/C1 A
$29($49) OCRI1BH T/IC1 B
$28($48) OCRI1BL T/C1 B
$27($47) TCCR2 TIC2
$26($46) ICR1H T/C1
$25($45) ICRIL T/C1
$24($44) TCNT2 TIC2 (8 )
$23($43) OCR2 T/IC2
$22($42) ASSR
$21($41) WDTCR
$20($40) UBRRHI UART
$1F($3F) EEARH EEPROM
$1E($3E) EEARL EEPROM
$1D($3D) EEDR EEPROM
$1C($3C) EECR EEPROM
$1B($3B) PORTA A
$1A($3A) DDRA A
$19($39) PINA A
$18($38) PORTB B
$17($37) DDRB B
$16($36) PINB B
$15($35) PORTC C
$14($34) DDRC C
$13($33) PINC C
$12($32) PORTD D
$11($31) DDRD D
$10($30) PIND D
$OF($2F) SPDR SPI
$OE($2E) SPSR SPI
$0D($2D) SPCR SPI
$0C($2C) UDR UART
$0B($2B) UCSRA UART / A
$OA($2A) UCSRB UART / B
$09($29) UBRR UART

8 8
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$08($28) ACSR
$07(%$27) ADMUX ADC
$06($26) ADCSR ADC
$05(%$25) ADCH ADC
$04($24) ADCL ADC
$03($23) I2DR 1°’C 1/0
$02($22) 12AR I’Cl/IO({ )
$01($21) 12SR 1°C 1/0
$00($20) 12BR 1°C 1/O
AVRATmMega83/163 1/0 «IN  OouT
1/0 . 32 $00-$1F 1/O Bl
cBl »  SIBC 9BS . IN OuUT
$00-$3F SRAM 1/O .
$20. 1/O .
, “0™ 1/O .
“1” . Bl .
%1%, . CBI Bl $00-$1F .
1/O .
SREG | Status Register !
BIT 7 6 5 4 3 2 1 0
$Fiss [ 1 [ T | H | s v | N | z | C
/ RIW R/W R/W RIW R/W RIW RIW RIW
0 0 0 0 0 0 0 0
I
| .
, o . RETI .
T:
BLD BST BST T
BLD T
H:
S:
N V
V:
N:
Z:
C:
sP
BIT 15 14 13 12 1 10 9 8
$3E($5E) - - - - - sP10'™? SP9 SP8
$3D($5D) SP7 SP6 SP5 SP4 SP3 SP2 SP1 SPO
7 6 5 4 3 2 1 0
/ R/W RIW R/W R/W R/W R/W RIW RIW
R/W RIW R/W R/W R/W R/W RIW RIW
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0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
: 1. ATmegal63
$60 PUSH , ,
, POP , , RET  RETI
ATmega83/163 17 . .
, I , -
: 4.
» RESET
4
163 83
1 $000 | $000 | RESET :
2 $002 | $001 | INTO 0
3 $004 | $002 | INT1 1
4 $006 | $003 | TIMER2 COMP T/C2
5 $008 | $004 | TIMER2 OVF TIC2
6 $00A | $005 | TIMER1 CAPT T/C1
7 $00C | $006 | TIMER1 COMPA T/C1 A
8 $01E | $007 | TIMER1 COMPB T/C1 B
9 $010 | $008 | TIMER1 OVF T/C1
10 $012 | $009 | TIMERO OVF T/CO
u $014 | $00A | SPI. STC
12 $016 | $00B | UART: RX UART
13 $018 | $00C | UART. UDRE UART
14 $01A | $00D | UART, TX UART
15 $01C | $00E | ADC ADC
16 $01E | $00F | EE READY EEPROM
17 $020 | $010 [ ANA_COMP
18 $022 | $011 | I°C 1°C
AT mega83:
$000 rjimp RESET ;
$001 rjmp EXT_INTO ; IRQO
$002 rjmp EXT_INT1 ; IRQ1
$003 rjmp TIM2_COMP; Timer2 Compare
$004 rjmp TIM2_OVF; Timer2 Overflow
$005 rjmp TIM1_CAPT ; Timerl Capture
$006 rimp TIM1 COMPA ; Timerl CompareA
$007 rjmp TIM1_COMPB ; Timerl CompareB
$008 rjmp TIM1 OVF; Timerl Overflow

10

10
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$009 rjmp TIMO_OVF; Timer0 Overflow
$00a rjimp SPI_STC; ; SPI Transfer Complete
$00b rimp UART_RXC; UART RX Complete
$00c rimp UART_DRE ; UDR Empty
$00d rjmp UART_TXC; UART TX Complete
$00e rjmp ADC ; ADC Conversion Complete
$00f rjmp EE_RDY ; EEPROM Ready
$010 rjimp ANA_COMP; Anaog Comparator
$011 rmp12C; 12C Interrupt
$012 MAIN: Idi r16, high(RAMEND);
$013 out SPH, r16 ;
$014 Idi r16, low(RAMEND)
$015 out SPL, r16
AT megal63:
$000 rjmp RESET ;
$002 rimp EXT_INTO ; IRQO
$004 rjmp EXT_INT1 ; IRQ1L
$006 rjmp TIM2_COMP ; Timer2 Compare
$008 rimp TIM2_OVF; Timer2 Overflow
$00a rjmp TIM1 CAPT ; Timerl Capture
$00c rjmp TIM1_COMPA ; Timerl CompareA
$00e rimp TIM1_COMPB ; Timerl CompareB
$010 rjmp TIM1 OVF; Timerl Overflow
$012 rjmp TIMO_OVF; Timer0 Overflow
$014 rjimp SPI_STC; ; SPI Transfer Complete
$016 rjmp UART_RXC; UART RX Complete
$018 rimp UART_DRE ; UDR Empty
$0la rjmp UART_TXC; UART TX Complete
$01c rjmp ADC ; ADC Conversion Complete
$01e rimp EE_RDY ; EEPROM Ready
$020 rimp ANA_COMP; Anaog Comparator
$022 rmp12C; 12C Interrupt
$024 MAIN: Idi r16, high(RAMEND);
$025 out SPH, r16 ;
$026 Idi r16, low(RAMEND)
$027 out SPL, r16
ATmega33/163 4
) Veor MCU
® « [RESET 500ns .

11 11
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ATmega83/163
° . MCU .
o
. 1/O . $000 . $000
RIMP/IIMP— / — .
. 24 5/6
24
here here here
5 {Vee = 5.0V}
( , [_NoBOD 1.0 1.4 1.8 Y,
BOD 1.7 2.2 2.7 Y,
Veor No BOD 0.4 0.6 0.8 Y,
( : BOD 1.7 2.2 2.7 Y,
Vist - - .85V Y,
BODLEV | 26 2.7 2.8
EL=1
Veor BODLEV 3.8 40 |42 v
EL=0
Vpor * N
6
CKSEL[2:0] trouts trouts 1
Vee = 2.7V Vee = 4.0V
000 4.2ms + 6 CK 5.8ms + 6 CK .
001 30k s+ 6 CK 10K s+ 6 CK . BOD 1213
010 67ms+ 16K CK | 92ms + 16K CK
011 42ms+ 16K CK | 5.8ms + 16K CK .
100 30k s+ 16K CK | 10K s+ 16K CK , BOD 1213
101 67ms + 1K CK 92ms + 1K CK / .
110 42ms+ 1K CK | 5.8ms+ 1K CK .
m 30K s+ 1K CK 101 s+ 1K CK ., BOD 1218
: 1. CKSEL a ' 0.6msa
2.
3. 50K-s
4
BODLEVEL
4.2ms (Ve = 2.7V 1K
67ms (Vee = 2.7V 16K
5.8ms {Vce = 4.0V] 4K
92ms (Ve = 4.0V 64K
{ BODEN J» BODLEVEL N
CKSEL = 010.
{ POR} ] 1.4Ve Ve
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MCU Ve VpoT o CKSEL .
4.
25 MCU » IRESET  Vcc
26 MCU » IRESET
IRESET a 500ns 0
Vgst { s trour
» MCU
27
Brown-Out
mega83/163 BOD Vecee BOD 74nF  100nF
Vee . BOD BODEN BODEN ! 1s
Vece » BOD o ' '
BOD . POR : 4. BOD BODLEVEL 2.7V
{ BODLEVEL J 4.0V {BODLEVEL Yo 50mV .
4.0V . Vce 9K s» BOD ; 2.7V
21u s,
28 BOD
' 1 XTAL o '
trout a
29
MCU —MCUSR
BIT 7 6 5 4 3 2 1 0
$3959| - | - | - | - | WDRF | BORF | EXTRF | PORF |

13

13
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/ R R R R R/W RIW RIW RIW
0 0 0 0
7.4:
WDRF:
13 O.F.F
BORF: BOD
BOD . “o" .
EXTRF:
13 0”
PORF:
13 0}.!
ATmega83/163 2 8 GIMSK— TIMSK—
T/C a
L] I 1
| . . RETI | .
13 1” )
, 13 0}.!, .
1 1 I
—GIMSK
BIT 7 6 5 4 3 2 1 0
$3B($B) | INTL | INTO | INT2 | - | - | - | - [ -
/ RIW RIW RIW R R R R R
0 0 0 0 0 0 0 0
4. .0: o Ou
INT1: 1
INTO | Sl R . MCU { MCUCRI
10 {ISC11  ISC10} 1 .
INTO: 0
INTO | w17, . MCU { MCUCRJ
10 {1SCO1  1SCO00} 0 .
INT2: 2
INT2 | a1t . MCU { MCUCRI
14 14
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{1SC02] 2 . .
—GIFR
BIT 7 6 5 4 3 2 1 0
$3A%5A) | INTFL [ INTFO [ INTF2 | - [ - [ - | - | -
/ RIW RIW RIW R R R R R
0 0 0 0 0 0 0 0
4.0: . 0-
INTF1: 1
INT1 .+ INTF1 (%1%, SREG | GIMSK
INT1 w17, MCU $004. .
\ 13 1}'}' .
INTFO: 0
INTO » INTFO (“1%). SREG |  GIMSK
INTO “1%, MCU $002. .
. “1”
INTF2: 2
INT2 . INTF2 (“1%). SREG |  GIMSK
INT2 w17 MCU $006. .
, 13 1”
TIC —TIMSK
BIT 7 6 5 4 3 2 1 0
$39($59) | TOIEL | OCIE1A | OCIEIB | TOIE2 | TICIE1 | TICIE2 | TOI | OCI
EO =)
/ RIW RIW RIW RIW RIW RIW RW RW
0 0 0 0 0 0 0 0
TOIE1: T/C1
TOIEL | “1" ., TIC1 . TI/IC1 . TIFR TOV1
: { $0012} a
OCIE1A: T/C1 A
TOIE1IA | 17, A = TIC1 A .
TIFR OCF1A . { $00E}
OCIE1B: T/C1 B
TOIEIB | Sl B . TIC1 B '
TIFR OCF1B . { $010}
TOIE2: T/C2
TOIE2 | “1" ., TIC2 . TIC2 . TIFR TOV2
' { $00A}
TICIE1l: T/C1
TICIE1 | “1r . TiCc1 {ICPJ,
TIFR ICF1 . { $00C) .
OCIE2: T/C2
TOIE2 | w17, . TIC2 . TIFR
OCF2 ' { $008) .
15 15
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TOIEO: T/CO
TOIEO | “1* , TICO . TICO . TIFR TOVO
: ($016! .
OCIEO: T/CO
TOIEO | “ 17 . . TICO . TIFR
OCF0 ($014: .
TIC —TIFR
BIT 7 6 5 4 3 2 1 0
$38($58) | TOV1 | OCF1A | OCF1B| TOV2 | ICF1 | OCF2 | TOVO | OCFO |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
TOV1: T/C1
T/C1 ., TOV1 . . , TOV1
®1* .  SREG l. TOIEL TOV1 ;
PWM ,  T/C1 $0000 , TOV1 .
OCF1A: 1A
T/ICL OCRIA , OCF1A . ;
“1” .  SREG I. OCIEIA  OCF1A ;
OCF1B: 1B
T/ICL OCRIB . OCF1B . ;
“1” .  SREG |. OCIEIB OCF1B ; .
TOV2: T/C2
T/IC2 ., TOV2 . . , TOV2
®1* .  SREG l. TOIE2 TOV2 ;
PWM ,  T/C2 $0000 , TOV2 .
ICF1:
, ICF1L T/C1 ICRL
: “1” - SREG I. TICIEIA  ICF1
OCF2: T/C2
T/IC2 OCR2 . OCF2 . :
17 .  SREG l. OCIE2 OCF2 , .
TOVO: T/CO
T/CO , TOVO . . , TOVO
“17 . SREG I. TOIEO TOVO ;
OCFO:
T/ICO OCRO » OCFO . ;
“1” . SREG l. OCIEO OCFO ;
INTO/1/2 . . :
. . / {
INT2} — MCUCR (INTO/1}  EMCUCR (INT2].
16 16
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MCU —MCUCR
BIT 7 6 5 4 3 2 1 0
$35($55) | SRE | SRw10| SE | sv1 | isci1 | 1sc10 | 1sco1 | 1Scoo |
/ RIW R/W R/W R/W R/W RIW RIW RIW
0 0 0 0 0 0 0 0
SRE:
SRE  “1* , MCU . ADO-7 (A ), A815({C J» ALE /WR
IRD . . SRE .
. 1/O
SRW10:
» SRW10 .
SE:
SLEEP . SE MCU . MCU
. SLEEP
SM1:
EMCUCR  SMO . 6
6
SYH SMo
0 0
0 1
1 0
1 1
ISC11s 1SC10: 1 1 0
INT1 .
7 1
I1SC11 |SC10
0 0
0 1
1 0
1 1
ISC11/ISC10 INT1C GIMSK INT1 s
1SC01. 1SC00: 0 1 0
INTO .
8 1
|SCO1 | SCO0
0 0
0 1
1 0
1 1
ISCOL/ISCO0  » INTOL GIMSK INTO s
MCU —EMCUCR
BIT 7 6 5 4 3 2 1 0
$36($56) | SM0 | SRL2 | SRL1 | SRLO | SRwoO1 | SRwoo | SRwi1 | Isc2 |
/ RIW RIW R/W R/W R/W RIW RIW RIW
0 0 0 0 0 0 0 0
17 17
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SMO:-
SM1 .
SRL 2/1/0:
SRWO01/00/11:=
|SC2:
“0” . INT2 : “1*  , INT2
SE  “1% SLEEP . SM1/0
MCU. . MCU SLEEP .
110 . . MCU RESET
{ $0003
SM1/0 “0" . SLEEP MCU . . CPU
SPl. UART. . ADC. / \ .
M CU. MCU. .
. ACSR ACD. MCU . CPU
sSM1/0 “10" . SLEEP MCU . .
( ] . “
INT2 MCU .
INT2 MCU . MCU
MCU . .
MCU o o
. MCU . 1ws (25100,
MCU . MCU .
sM10 “11* . SLEEP MCU .
T/C2 . ASSR A0 . T/C2 .
. TIC2 MCU
1 In
/
ATmega83/163 3 / : 8 TIC 16 T/C. TIC2
. 32.768KHz .
{RTCl. T/C2 . T/CO TI/C1 10
. TIC .
18 18
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T/C
30 T/CO TIC1
4 : CK/8. CK/64. CK/256 CK/1024. CK .
CK. : . SFIOR  PSR10 ;
31 T/C2
TIC2 PCK2. . PCK2 ASSR  AS2 T/C2
TOSC1 : TIC2 . A2 , TOSC1
TOSC2 ; TIC2 . TIC2 32768K
. TIC2 CPU 1/4, 256K Hz. SFIOR
PSR2 .
10 —SFIOR
BIT 7 6 5 4 3 2 1 0
$3050) | - | - | - | - | - | - | PSR2 | PSR10 |
/ R R R R R R RIW RIW
0 0 0 0 0 0 0 0
7.2:
PSR2: T/C2
T/C2 . .
T/C2 CPU : TIC2 (
:I, {{1.’.’,
PSR10: T/C1/0
T/C2 a a -]
8 T/CO TI/C2
32 TICO .
32 TICO
33 T/C2
T/CO CKs CK .
TIC2 CKs CK TOSC1
TIC TCCRO0/2 .
TIFR . TCCRO/2 ,  TIMSK TIC
T/CO : CPU .
CPU . MCU CPU .
. TIC . TIC
TIC PWM .
19 19
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T/CO —TCCRO
BIT 7 6 5 4 3 2 1 0
$33($53) | FOco | pwmMmOo | comor | como0o | CTCO | €s02 | cso1 | €s00 |
/ R/W RIW RIW RIW RW RW RW RW
0 0 0 0 0 0 0 0
TIC2 —TCCR2
BIT 7 6 5 4 3 2 1 0
$27($47) | FOC2 | PwM2 | com21 | com20 | cTc2 | cs22 | cs21 | €s20 |
/ RIW R/W RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
FOCO/2:
“17 COMn1/0 . PBO ([ T/CO;} PB1 (T/C1)
. COM FOC . .
FOC . FoC . PwMm ., FOC
PWMOPWM2: PWM
T/ICO TIC2 PWM
COMO01, COMOO/COM21; COM 20:
COMnl1  COMnNO T/IC PB4 OCO}  PBl (PC2)
/O . w1” .
9.
9
COMn1 COMnO
0 0 T/Cn Ocn
0 1 Ocn
1 0 Ocn
1 1 Ocn
n=0 2
CTCO/CTC2: T/CO, T/C2
CTcn  “1* . T/Cn 0. CTCn “0% T/Cn
. CPU

c .
Jc2|c1|C|O0]|1]...
8 :
.| C2,C2,C2 C2 C2 C2,C2,C2|C], C1,C1,C1,C1,C1,C1,C1)C,0,0,0,0,0,0,0 ...
PWM : .
CS02. CS01. CS00/ CS22. CS21. CS20:

12 TI/CO
CS02 Cso1 CS00
0 0 0
0 0 1 CKO
0 1 0 CKO0/8
0 1 1 CKO/64
20 20
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1 0 0 CK0/265
1 0 1 CK0/1024
1 1 0 T2
1 1 1 T2
13 T/C2
CS02 CSso1 CS00
0 0 0
0 0 1 PCK
0 1 0 PCK/8
0 1 1 PCK/32
1 0 0 PCK /64
1 0 1 PCK/128
1 1 0 PCK /256
1 1 1 PCK/1024
/ CK .
T/CO ([CS02, CS01] =[1. 1]3s . PBO { TO}
T/C2
T/CO—TCNTO
BIT 7 6 5 4 3 2 1 0
$32($52) | MSB | | | | | LSB
/ RIW RIW R/W RIW R/W RIW RIW RIW
0 0 0 0 0 0 0 0
TIC2—TCNT2
BIT 7 6 5 4 3 2 1 0
$23($43) | MSB | | | | | LSB
/ RIW RIW R/W RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
T/Cn / a » T/Cn
T/CO —OCRO
BIT 7 6 5 4 3 2 1 0
$31($51) | MSB | | | | | LSB
/ RIW RIW R/W R/W R/W RIW RIW RIW
0 0 0 0 0 0 0 0
TIC2 —OCR2
BIT 7 6 5 4 3 2 1 0
$22($42) | MSB | | | | | LSB
/ RIW RIW R/W RIW R/W RIW RIW RIW
0 0 0 0 0 0 0 0
T/Cn T/Cn a T/Cn OCRnN :
TCNTn OCRn a
PWM TICO TI/C2:
PWM , TIC / { $FF 0’ .

21 21
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/ « T/ICO  TI/C2 OCR0O/OCR2 8 \
\ PWM. PBO { OCO/PWMO! PB1 {OC2/PWM2i.
» T/ICO TI/C2 OCRO0O/OCR2 8 \
\ PWM. / 2 .
PWM C )
CTCO0/2 ' PWM .
CTCO0/2 , T/Cn / , 0 $FF. 0O«
OCRO/OCR2 » 0OC0/OC2 CcomMoo/comMo1
COM20/COM21 a
CTCO02  “1% T/Cn , 0 $FF, 0.
OCR0O/OCR2 » OC0/0C2 COMO0O0/COMO1
COM20/COM21
14 PWM
CTCn COMN1 COMNO
0 0 0 PWM
0 0 1 PWM
0 1 0 Ocn; freko2/510
Ocn & PWMJ
0 1 1 OCn; frckor2/510
Ocn ¢ PWM
1 0 0 PWM
1 0 1 PWM
1 1 0 Ocn; Ocn | frekon/256
1 1 1 Ocn; Ocn| frekon/256
n=0 2
: PWM » OCRO/OCR2 , $FF
a OCR0O/OCR2 PWM a
34 OCR { / )
35 OCR { i
OCRO/OCR2: a
OCRO/OCR2 $00 9$FF OCn 15.
15 OCRn=3$00 $FF PWM
COMn1 COMNO OCRn OCn
1 0 $00 L
1 0 $FF H
1 1 $00 H
1 1 $FF L
n=0 2
/ , $00 TOVO/TOV2.
/ -
—ASSR
BIT 7 6 5 4 3 2 1 0

22 22
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$26(46) | - | - | - | - [ As2 | TCN2uB | OCR2UB | TCR2UB |
/ R R R R RIW RIW RIW RIW
0 0 0 0 0 0 0 0
7.4:
AS2: TIC2
AS2 ,» T/IC2 TOSC1 . PD4A  PD5 . 1/0.
A2  “0% T/C2 . TCNT2. OCR2
TCCR2.
TCN2UB: T/C2
T/C2 . TCNT2 TCN2UB . TCNT2
TCN2UB . TCN2UB  “0” TCNT2
OCR2UB:
T/C2 ., OCR2 OCR2UB . OCR2
OCR2UB . OCR2UB “0” OCR2 .
TCR2UB: T/C2
T/C2 »  TCCR2 TCR2UB .  TCCR2
TCR2UB . TCR2UB “0” TCCR2 .
TCNT2: OCR2 TCCR2 TCNT2 . OCR2
TCCR2 .
TIC2
T/C2 .
° TCNT2. OCR2. TCCR2 .
1. T/C2 OCIE2 TOIE2.
2. A2 .
3. TCNT2: OCR2 TCCR2
4, TCN2UB. OCR2UB  TCR2UB .
5. . .
° 32768Hz . 256kHz.
256kHz. , 14,
° TCNT2: OCR2 TCCR2 . TOSC1
. » 3
, TCNT2 OCR2. ASSR
° T/C2 MCU : TCNT2: OCR2 TCCR2
, MCU T/C2 .
T/C2 MCU . OCR2 TCNT2
. MCU ,
° T/C2 . .
TOSC1 . TOSC1

1. TCNT2, OCR2 TCCR2

23
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2~
3.
[ J » TIC2 .
1 1 -] L
1 T/C2.
. H L) -] M CU
3 , o » MCU ,
. H 3 -]
16 T/C1
36 T/C1 a
36 T/C1
T/C1 CK. CK a T/C1
TCCR1B « TIFR ' TIMSK T/C1
T/C1 : CPU ’
CPU = MCU CPU a
» T/C1 : » T/C1
OCR1A/OCR1B » T/C1
A a
T/C1 8 9 10 PWM a , OCR1A/OCR1B
/ PWM.
ICP » T/IC1 ICR1.
TCCRI1B . ' . ICP
37:
37 ICP
’ 4 a 4 s
T/C1 A—TCCRI1A
BIT 7 6 5 4 3 2 1 0
$2F($4F COMI1A COM1B | COM1B FOC1A FOC1B PWM11 PWM 10
( ) 1 COM1A 1 0
0
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
COM1A1. COM1AO: 1A, 1 O
COM1A1 COM1A0 T/C1 OC1A a I1/O0
. “1” 14,
COM1B1, COM1BO0: 1B» 1 O
24 24
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COM1B1 COM1BO T/IC1 OC1B .
14 1
COM1X1 COM1X0
0 0 T/C1 OC1X
0 1 OC1X
1 0 OC1X
1 1 OC1X
X=A B
PWM . . 18.
FOC1A: A
“1”7 COM1A0/1 . PD5 COM
FOC . . MCU
FOC
. TCNT1.. FOC . PWM , FOC .
FOC1B: B
“1”7 COM1B0/1 . PE2 . COM
FOC . . MCU
FOC
. TCNT1l.. FOC .  PWM . FOC .
PWM1l, PWM10: PWM
15 PWM
PWM11 PWM 10
0 0 T/ICl PWM
0 1 TICL 8 PWM
1 0 T/ICL 9 PWM
1 1 T/ICL 10 PWM
T/C1 B—TCCR1B
BIT 7 6 5 4 3 2 1 0
$2E($4E) [ICNC1 | ICESL| - | - | crcr | cs12 | csut | csio |
/ RIW RIW R R RIW RIW RIW RIW
0 0 0 0 0 0 0 0
5. 4:
ICNC1: {4 )
ICNC1 |CP- / . ICNC1 17
. ICP 4 . 4
XTAL .
| CESl: 1
ICESL “0” . TIC1 ICP ICRL.
ICESL “1",  TIC1 ICP ICR1.
CTCl: T/IC1
cTcr “1" . A ., TIC1 0. CTC1 “0" TIC1
CPU , . 1. A
c .

25 25
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JC2|C1|Cl0]|1]..
8 . :
.| C2,C2,C2,C2,C2,C2,C2,C2|C1,C1,C1,CG1,C1,C1,C1,CG1 1 C,0,0,0,0,0,0,0 ...
PWM , .
CSl12. CSll. CS10:

16 T/C1
CS12 Ccsl1 CS10
0 0 0
0 0 1 CK
0 1 0 CK/8
0 1 1 CK/64
1 0 0 CK/256
1 0 1 CK/1024
1 1 0 T1,
1 1 1 T1,
T/ICI—TCNTIH TCNTIL
BIT 15 14 13 12 1 10 9 8
$2D($4D) [ MSB
$2C($4C) LSB
7 6 5 4 3 2 1 0
/ RIW RIW RIW RIW RIW RIW RIW RIW
RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
16 TICL . CPU .
: 8 TEMP. OCR1A. OCRI1B
ICR1 . TEMP:
° TCNT1:
CPU TCNTIH TEMP . CPU TCNTIL
TEMP TCNTL. : TCNTL (16 1}
TCNT1H.
° TCNTL:
CPU TCNTIL , TCNTIL CPU, , TCNT1H TEMP
. CPU TCNTIH . TEMP CPU. : 16
TCNTL & TCNTIL.
T/IC1 / (  PWM . TIC1 . TIC1
T/IC1 —OCR1AH OCRIAL
BIT 15 14 13 12 1 10 9 8
$2B($4B) [ MSB
$2A($4A) LSB
7 6 5 4 3 2 1 0
/ RIW RIW RIW RIW RIW RIW RIW RIW
RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
26 26
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0 0 0 0 0 0 0 0
T/IC1 —OCR1BH OCRI1BL
BIT 15 14 13 12 1 10 9 8
$29($49) M SB
$28($48) LSB
7 6 5 4 3 2 1 0
/ RIW RIW RIW RIW RIW RIW RIW RIW
R/W RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
T/IC1 T/IC1 . T/IC1 OCR .
. TCNT1 OCR1A OCRIB
OCR1A/OCR1B 16 . TEMP
. TCNT1 .
TCNT1 ICR1 TEMP . TEMP,
T/IC1 —CR1H ICRIL
BIT 15 14 13 12 1 10 9 8
$25($45) | MSB
$24($44) LSB
7 6 5 4 3 2 1 0
/ R R R R R R R R
R R R R R R R R
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
ICES1L . ICP » TCNT1 ICR1. .
ICF1 .
ICRL 16 . TEMP .
TCNT1 .
PWM T/C1:
PWM . TIC1 OCR1A/OCR1B 8& 9 10
PWM. T/C1 / .+ 0 TOP;
0. OCR1A/OCR1B { 8 9 10 . OC1A/OC1B
COM1A0/COM1A1  COM1BO/COM1B1 .
17 TOP PWM
CTC1 | PWM1L | PWM10 WPM TOP
0 0 1 8 $00FF {255} frcxa/510
0 1 0 9 $01FF 511} frck1/1022
0 1 1 10 $03FF (1023 froka/2046
1 0 0 8 $00FF 255} frek1/256
1 1 1 9 $01FF {511} frcka/512
1 1 0 10 $03FF (10233 frex1/1024
. PWM 8/9/10 . OCRIA/B
18 PWM 1
CTC1 | COM1X1 COMIX0 | oOcC1
0 0 0 PWM
0 0 1 PWM

27 27
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0 1 0 OC1;
OC1 ¢ PWM
0 1 1 OC1;
OC1 | PWM }
1 0 0 PWM
1 0 1 PWM
1 1 0 Ocn; Ocn
1 1 1 Ocn; Ocn
X=A B
PWM . OCR1A/OCR1B 10 . T/C1
TOP OCR1A/OCR1B. OCRI1A/OCRI1B
PWM
38 OCR1
38 OCR1 ( )
OCR1A/OCRIB; .
OCR1 $0000 TOP OC1 13.
19 OCR1X=$0000 TOP PWM
COM1X1 COM1X0 OCRIX OC1X
1 0 $0000 L
1 0 TOP H
1 1 $0000 H
1 1 TOP L
X=A B
/ , $0000 TOV1.
/ .
Vec=5V . IMHz.
(8 1, . WDT.
, WDT . MCU. ATmega83/163
40
—WDTCR
BIT 7 6 5 4 3 2 1 0
$21%4)| - | - | - | wbtoeE| wbE | wbpP2 | wbP1 | wDPO |
/ R R R RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
7.5:
WDTOE:
WDE “1” . 4 . .
WDE:
WDE “1” , . WDTOE “1” WDE
28 28
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1. WDTOE WDE 1 WDE 17,
2. 4 , WDE 0O«
WDP2. 0:
20
WDP2 | WDP1 | WDPO Vce=3V Vce=5V
0 0 0 16K 47ms 15ms
0 0 1 32K 94ms 30ms
0 1 0 64K 0.19s 60ms
0 1 1 128K 0.38s 0.12s
1 0 0 256K 0.75s 0.24s
1 0 1 512K 1.5s 0.49s
1 1 0 1024K 3.0s 0.97s
1 1 1 2048K 6.0s 1.9s
WDT - '
0 a
EEPROM /
EEPROM 1/0 a
EEP ' 2.5~4ms
a EEPROM:; :
' / Vce / - MCU
o , ' EEP o EEP
EEPROM '
EEPROM [/ » CPU 2 : a
EEPROM —EEARH EEARL
BIT 15 14 13 12 11 10 9 8
$1F($3F) - - - - - - - EEARS8
$1E($3E) | EEAR7 | EEAR6 | EEARS | EEAR4 | EEAR3 | EEAR2 | EEAR1 | EEARO
7 6 5 4 3 2 1 0
/ R R R R R R R R/W
R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 X
X X X X X X X X
EEARH EEARL ATmega83/163 512 EEPROM. EEPROM 1
0 b5l11.
EEPROM —EEDR
BIT 7 6 5 4 3 2 1 0
$1D($3D) | 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
EEDR7. EEDRO: EEPROM
EEPROM » EEDR DDAR ; » EEDR
EEAR
29 29
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EEPROM —EECR
BIT 7 6 5 4 3 2 1 0
$2e | - | - | - | - | EERIE| EEMWE | EEWE | EERE |
/ R R R R R R/W RIW RIW
0 0 0 0 0 0 0 0
7.3
EERIE EEPROM
| EERIE . EEPROM . EEWE “0* . EEPROM
{ constant
EEMWE: EEPROM
EEMWE EEWE “1” EEPROM. EEMWE %1% EEWE
EEPROM : EEMWE “0%  EEWE . EEMWE
4 .
EEWE: EEPROM
EEP , EEWE EEPROM. {
2 3 I:
1. EEWE O
2. EEP EEAR;
3. EEDR;
4, EEMWE;
5. EEMWE 4 .  EEWE 1.
(Vee=2.7V ams + Vec=5V 2.5ms ) . EEWE
. EEWE ., CPU 2
: 4 5 . EEP
EEP » RRAR EEDR , EEP .
I
EERE: EEPROM
EEP . EERE EEDR. EERE EEPROM
EEDR. EEPROM . . EERE .
CPU 2 .
EEP EEWE. . EEAR EEDR
EEP . .
EEPROM
, CPU EEPROM . EEPROM .
EEPROM
EEPROM EEPROM
CPU
EEPROM 3
1. /IRESET . (. BOD— Brown-out
Detection! AVR BOD o o
2. Ve AVR . CPU .
EEPROM .
3. FLASH .

30
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—SPI
SPI ATmega33/163 « ATmega33/163
SPI :
® » 3
o
® |SB MSB
e 7
(]
(]
° { )
o
41 SPI
CPU SPI 42. PB7 (SCK! ' a
SPI SPI , PB5 i MOSI! ,
PB5 {MOSI) o » SPI .
SPCR  SPIE i SPI ) : o :
. PB4 (/SS}, 16
42 SPI
SPI .
1 S:)l L] 3:1 1
SPI » MOSI. MISO. SCK /SS
21 SPI
{ 3 { 3
MOS|
MISO
SCK
/SS
/SS
SPI {SPCR MSTR N /1SS u /1SS
' /O SPl. /SS , /SS
SPI a + ISS ' ' SPI
» SPI
1. SPCR MSTR 0" SPI » MOSI SCK a
2. SPSR  SPIF ' SPI ’
1 S:)l 1 /$ ]

31 31
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MSTR . MSTR ; MSTR, .
SP S S ISS . SPI . MISO
. /1SS , SPI .
ISS .+ SP . /SS ; .
SCK . 4 . CPHA  CPOL - SPI
39 40
43 SPI { CPHA=0, DORD=0!
44  SPI {CPHA=1, DORD=0!
SPI —SPCR
BIT 7 6 5 4 3 2 1 0
$0D($2D) | SPIE | SPE | DORD | MSTR | CPOL | CPHA | SPR1 | SPRO |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
SPIE: SP
SPE: SPI
DORD:
DORD 1% LSB ; DORD  “0% MSB
MSTR:
MSTR , . MSTR “1% /SS , ,
MSTR ., SPIF MSTR
CPOL:
CPOL SCK .
CPHA:
43 44
SPR1, SPRO: SPI
22 SCK
SPI2X SPR1 SPRO SCK
0 0 0 fol4
0 0 1 fo /16
0 1 0 fo, /164
0 1 1 fo /128
1 0 0 fol2
1 0 1 fo I8
1 1 0 fo /32
1 1 1 fo 164
SPI —SPSR
BIT 7 6 5 4 3 2 1 0
$0E($2E) | sPIF [wcoL | - [ - | - | - | - | spPi2x|
/ RIW RIW R R R R R RIW
0 0 0 0 0 0 0 0
5.1:
SPIF: SPI

32 32
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» SPIF ’ /1SS { Y SPIF
a SPSR. SPDR SPIF o
WCOL:
SPI SPI SPDR WCOL. WCOL SPSRs
SPDR
SPI12X:
SPI a ’ SPI CPU a ’
fo /4.
SPI —SPDR
BIT 7 6 5 4 3 2 1 0
$OF($2F) | MSB | | | I | | | LsB |
/ R/W R/W R/W R/W R/W R/W R/W R/W
X X X X X X X X
UARTSs
ATmega33/163 a
° i bps!
(]
® 8 9
o
]
o
(]
® 3 , '
[ UART
45 UART o
45 UART
UART UDRN a UDRnN
[ ' UDRnN o
® . » UDRN
106117 » UDRN o UDREN
. UART a . 0
L ) ' 9 10 ¢ ] o 9 { UART
CHR9N s UCSRnB TXBS8 9.
UART TXDn ' ' a UDRN ’
UART a » UDRENn ’
UDRN. UDRnN . bit
' TXCn o
33 33
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UCSRnB  TXENn UART . TXENn “0” .PD1{UARTO!} PB3{UART1]
110 TXENn %1* , UART PD1 { UARTO}  PB3
{ UART1). . . . PB3
46 UART
16 RXDn .
1 L] 1
o CPLJ 8! 9 10 RX Dn 3 o
. . . MCU
1 0
. MCU . 8
9 10. 3 47 .
47
. 3 » UCSRnA
FEn . UDRN . FEN.
. UDRn. UCSRnA RXCn . UDRn
. . . UDRn
UDRN: UDRn UDRN. 9 . UCSRNB
RXB8n UDRnN 9.
UDRN . UART . UCSRNB  ORn .
UDRnN . ORn UDRnN . . .
CPU ) UDRnN ORnN a
RXEN “0% . PDO 1/0 RXEN . UART
PDO  PB2: . . PORTDO
PORTB2 .
PB2 { UART1} . . . UART1
UCSRNnB CHRO9n “1* . 9 . 9 UCSRNB
TXB8n i UDRnN 1y 9 RXB8N.
MCU . MCU MCU
MCU 9 UCSRhB  CHRO9n). 9 S
8 5 8 . - “17, .
9 \ 13 1}.! 9 13 1}}'
, [13 O”
34 34

TEL:15013652265 Q0Q:38537442



http://www.eehome.cn
ATmega83/163

1. ( UCSRnA  MPCMn!
2. : »  UCSRnA RXCn
3. UDRn . . MPCMn
4, . 8 .
“0”, . FEn MPCMn
MCU . .
5. . .
UART
UARTO —UDRO
BIT 7 6 5 4 3 2 1 0
$0C($2C) | MSB | | | | | | | LSB
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
UART1 —UDR1
BIT 7 6 5 4 3 2 1 0
$03($23) | MSB | | | | | | | LSB
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
UDRn . : UDRn
UDRn UDRn UDRn,
UARTO —UCSROA
BIT 7 6 5 4 3 2 1 0
$0B($2B) | RXCO | TXCO [ UDREO | FEO | ORO | - | u2xo | MPCMO |
/ R R R R R R RIW RIW
0 0 1 0 0 0 0 0
UARTO —UCSRI1A
BIT 7 6 5 4 3 2 1 0
$0B($2B) | RxC1 | TXC1 |UDREL1| FE1 | OR1L | - [ u2xi]| mpcMmi |
/ R R R R R R RIW RIW
0 0 1 0 0 0 0 0
2:
RXCO0/1: UART
RXCn UDRn
RXCIEn “1”,  RXCn . RXCn UDRn
. , UDRn RXCns
TXCO/1: UART
TXCn »  UDRn
TXCIEn , TXCn TXCn

Bq M
1
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UDREN: UART
UDRnN + UDREN :
UDRIEN ’ UDREn  “1% UART . UDRnN
UDREN. , UART UDRnN
UDREN, a
UDREN %1%,
FEO/1=
MCU i 0"} FEn .
1" FEn
ORO0/1:
UDRnN , , ORnN
UDRnN ORN -
U2X0/1:
» UART
MPCMO0/1:
UARTO —UCSRO0B
BIT 7 6 5 4 3 2 1 0
$0A($2A) | RXCIE | TXCIE | UDRIE | RXENO | TXENO | CHR90 | RXB80 | TXB80
0 0 0
/ R/W R/W R/W R/W R/W R/W R wW
0 0 0 0 0 0 1 0
UART1 —UCSRI1B
BIT 7 6 5 4 3 2 1 0
$0A($2A) | RXCIE | TXCIE | UDRIE | RXEN1 | TXEN1 | CHR91 | RXB81 | TXB81
1 1 1
/ R/W R/W R/W R/W R/W R/W R W
0 0 0 0 0 0 1 0
RXCIEO/1:
TXCIEO/1:
UDRIEO/1: UART
RXENO/1:
UART . TXCO0/1. ORO/1  FEO/1 ,
TXENO/1:
TXENO/1 , a ,
CHR90/1: 9
MCU 9 a 9 / RXB80/TXB80-
RXB81/TXB81 . 9 .
RXB80/1: 9
9
TXB80/1: 9
9
36 36
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_ fex
BAUD = ——=  _
16(BURR +1)
» BAUD = [
fok =
UBRR = UART { UBRRHI UBRRN! { 0-4095]
23 UBRR o
23 UBRR
1IMHz % 1.8432 | % 2MHz %
MHz
2400l UBRR 0.2 47 0.0 51 0.2
= 25
4800 12 0.2 23 0.0 25 0.2
9600 6 7.5 11 0.0 12 0.2
14400 3 7.8 7 0.0 8 3.7
19200 2 7.8 5 0.0 6 7.5
28800 1 7.8 3 0.0 3 7.8
38400 1 22.9 2 0.0 2 7.8
57600 0 7.8 1 0.0 1 7.8
76800 0 22.9 1 33.3 1 22.9
115200 0 84.3 0 0.0 0 7.8
3.2768 | % 3.6864 | % AMHz %
MHz MHz
2400 | UBRR 0.4 95 0.0] 83/163 0.2
= 814
4800 42 0.8 47 0.0 51 0.2
9600 20 1.6 23 0.0 25 0.2
14400 13 1.6 15 0.0 16 2.1
19200 10 3.1 1 0.0 12 0.2
28800 6 1.6 7 0.0 8 3.7
38400 4 6.3 5 0.0 6 7.5
57600 3 12.5 3 0.0 3 7.8
76800 2 12.5 2 0.0 2 7.8
115200 1 12.5 1 0.0 1 7.8
73728 | % 8VIHz % 9.216M | %
MHz Hz
2400 | UBRR 0.0 207 0.2 299 0.0
= 191
4800 95 0.0] 83/163 0.2 119 0.0
9600 47 0.0 51 0.2 59 0.0
14400 31 0.0 34 0.8 39 0.0
19200 23 0.0 25 0.2 29 0.0
28800 15 0.0 16 2.1 19 0.0
38400 11 0.0 12 0.2 14 0.0
37 37
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57600 7 0.0 8 3.7 9 0.0
76800 5 0.0 6 7.5 7 6.7
115200 3 0.0 3 7.8 4 0.0
UARTO/L —UBRRH]I
BIT 7 6 5 4 3 2 1 0
$20($40) | MSB1 | | | LsB1 | MSBO | | | LSBO |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
12 . 4 UBRRHI. UARTO UART1 .0-3
UARTO: 47 UARTL
UARTO —UBRRO
BIT 7 6 5 4 3 2 1 0
$09($29) | MSB | | | | | | | LSB |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
UART1 —UBRR1
BIT 7 6 5 4 3 2 1 0
$00($20) | MSB | | | I | | | LsB |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
UCSRnA  U2X, 83/163 UART .
8 RXDn
. . . 1
. CPU 45 6 RXDn 3
. . . MCU
1 0 .
, MCU . 4,
5 6 3 . 48 .
48
—_ fCK
BAUD = —— < _
8(BURR +1)
, BAUD = .
fok =
UBRR = UART {UBRRHI  UBRRnJ { 0-4095)
24 UBRR .
24 UBRR

38 38
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IMHz % 18432 | % 2MHz %
MHz
2400l UBRR 0.2 95 0.0 103 0.2
= 51
4800 25 0.2 47 0.0 51 0.2
9600 12 0.2 23 0.0 25 0.2
14400 8 3.7 15 0.0 16 2.1
19200 6 7.5 1 0.0 12 0.2
28800 3 7.8 7 0.0 8 3.7
38400 2 7.8 5 0.0 6 7.5
57600 1 7.8 3 0.0 3 7.8
76800 1 22.9 2 33.3 2 7.8
115200 0 84.3 1 0.0 1 7.8
230400 - - 0 0.0 0 84.3
3.2768 | % 3.6864 | % AMHz %
MHz MHz
2400 | UBRR 0.2 191 0.0 207 0.2
= 170
4800 84 0.4 95 0.0 103 0.2
9600 42 0.8 47 0.0 51 0.2
14400 27 1.6 31 0.0 34 0.8
19200 20 1.6 23 0.0 25 0.2
28800 13 1.6 15 0.0 16 2.1
38400 10 3.1 11 0.0 12 0.2
57600 6 1.6 7 0.0 8 3.7
76800 4 6.2 5 0.0 6 7.5
115200 3 12.5 3 0.0 3 7.8
230400 1 12.5 1 0.0 1 7.8
460800 0 12.5 0 0.0 0 7.8
912600 - - - - 0 84.3
7.3728 | % 8VIHz % 9.216M | %
MHz Hz
2400 | UBRR 0.0 416 0.1 479 0.0
= 383
4800 191 0.0 207 0.2 239 0.0
9600 95 0.0 103 0.2 119 0.0
14400 63 0.0 68 0.6 79 0.0
19200 47 0.0 51 0.2 59 0.0
28800 31 0.0 34 0.8 39 0.0
38400 23 0.0 25 0.2 29 0.0
57600 15 0.0 16 2.1 19 0.0
76800 11 0.0 12 0.2 14 0.0
115200 7 0.0 8 3.7 9 0.0
230400 3 0.0 3 7.8 4 0.0
460800 1 0.0 1 7.8 2 20.0
912600 0 0.0 0 7.8 0 20.0
PB2 { AINO? PB3 { AIN1} o PB2 { AINO:
PB3 [ AIN1) , ACO
39 39
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{ . 1y T/C1 . 49
49
—ACSR
BIT 7 6 5 4 3 2 1 0
$08($28) | ACD | AINGB | ACO | ACI | ACIE | ACIC | ACISL | ACISO |

/ RIW R R RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
ACD:
ACD “1% . .
. ACD ,
AINBG:
1.224+0.05V AINO. . PB2
ACO:
ACO .
ACl:
ACl . ACISL ACISO . ACl |
“1", CPU . ACl . ACl
“1” . , ACSR S
CBl . ACI .
ACIE:
ACIE 1% ., .
ACIC:
ACIC  “1* , T/IC1 . , T/IC1
. TIC1 ACIC
“0" T/C1 T/IC1 . TICIE1
ACIS1, ACISO:
25 ACISUACISO
ACIS1 ACISO
0 0
0 1
1 0 { ACO}
1 1 { ACO)
ACISI/ACISO »
(PB2 PB3) UART1 TXD1 RXD1 UART1
»  UART1 DDRB ,

40

40
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ATmegaB83/163 , 1.22V.
TBD. ,
1. BOD { BODEN j
2. {ACSR AINBG )
, BOD , AINBG , ,
a 100 A

. FLASH: LCD- ADC. DAC
. MCUCR  EMCUCR.
MCU —MCUCR
BIT 7 6 5 4 3 2 1 0
$35($55) | SRE | SRwi1o| SE | sv1 | 1sci1t | 1sc10 | 1sco1 | 1scoo |
/ RIW RIW RIW RIW R/W RIW RIW RIW
0 0 0 0 0 0 0 0
MCU —EMCUCR
BIT 7 6 5 4 3 2 1 0
$36($56) | SMO | SRL2 | SRL1 | SRLO | SRwoO1 | SRw00 | SRwil | 1SC20 |
/ RIW RIW RIW RIW R/W RIW RIW RIW
0 0 0 0 0 0 0 0
SRE:
SRE  “1* , MCU . ADO-7 (A ), A815({C 1} ALE /WR.
/RD . . SRE .
. 1/10 .
SRL 2/1/0:
Mega83/163 . 2 .
3 SRL . 27 50. SRL o

; SRW1l  SRw10 .
SRW11. SRW10:
SRW11/10 . 26.  SRL “0%

SRWO01. SRWO0O:

SRwW01/00 . 26. SRL “0%
25
SRWn1 SRWnNO
0 0
0 1 /
41 41
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1 0 /
1 1 / ,
n=0 1
51-54
27
SRL2 SRL1 SRLO
0 0 0 = N/A
= $0460 - $FFFF
0 0 1 = $0460 - $1FFF
= $2000 - $FFFF
0 1 0 = $0460 - $4FFF
= $4000 - $FFFF
0 1 1 = $0460 - $5FFF
= $6000 - $FFFF
1 0 0 = $0460 - $7FFF
= $8000 - $FFFF
1 0 1 = $0460 - $OFFF
= $A000 - $FFFF
1 1 0 = $0460 - $BFFF
= $CO00 - $FFFF
1 1 1 = $0460 - $DFFF
= $E000 - $FFFF
50
51 {SRWnl1 =0 SRWnO =0}
n=1
T4 ALE RAM ( / ) -« ALE )
T4 a
52 SRWnl=0 SRWn0O=1
n=1
T5 ALE RAM C / ) « ALE .
T5
53 SRWnl=1, SRWn0=0
n=1
T6 ALE RAM ( / ) -« ALE »
T6 o
54 SRWnl=1, SRWn0O=1
n=1 0
42 42
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T7 ALE RAM C / J « ALE »
T7
o A
e C
® ALE
® /RD /WR: /
MCUCR SRE . SRE . A .
SRE  “0% . /o .
ALE . A . ALE . IRD
/WR .
. ALE .
ALE .
55 AR . 8 . G
55 AVR
/O
AVR /O - - . Bl CBI
. / . ) . / .
Ja
A 8 /10 .
A 3 1/0 : —PORTA: $1B {$3BJ: —DDRA: $1A
{$3A) —PINA, $19 {$39), PORTA DDRA , PINA .
20mA .
LED. . . .
A / .
A —PORTA
BIT 7 6 5 4 3 2 1 0
$1B($3B) | PORTA7 | | | | | | | PORTAO |
/ RIW RW RW RW RW RW RW RIW
0 0 0 0 0 0 0 0
A —DDRA
BIT 7 6 5 4 3 2 1 0
$1A($3A) | DDA7 | | | | | | | DDAO |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
43 43
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A —PINA
BIT 7 6 5 4 3 2 1 0
$19($39) | PINA7 | | | | | | | PINAO |
/ R R R R R R R R
Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
PINA . A . PORTA A
PINA .
A /1O
/o . A 8 .
PAN, 110 : DDRA DDAnN . DDAn  “1% PAN
: DDAn  “0% PAN . : A .
28 A
DDAN PORTAN 1/0
0 0 N { )
0 1 Y
1 0 N 0
1 1 N 1
n 7. 6.0
A
56 A { PAO-PA7
B
B 8 /1O .
B 3 1/0 : —PORTB: $181 $381, —DDRB: $17($37]
—PINB: $16 i$36). PORTB DDRB . PINB .
20mA .
LEDu 1 1 -]
B
30 B
PBO OCO/TO {T/CO / 0 )
PB1 OC2/T1 {TIC2 / 1 i
PB2 RXD1 { UART1 1 JAINO i )
PB3 TXD1 i UART1 7 JAIND ¢ )
PB4 /SS ([ SPI i
PB5 MOSI i SPI / )
PB6 MISO {SPI / )
PB7 SCK )
B . DDRB PORTB
B —PORTB
BIT 7 6 5 4 3 2 1 0
44 44
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$18($38) | PORTB7 | | | | | | | PORTBO |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
B —DDRB
BIT 7 6 5 4 3 2 1 0
$17($37) | DDB7 | | | | | | | DDBO |

/ RIW RIW RIW RIW R/W RIW RIW RIW
0 0 0 0 0 0 0 0
B —PINB
BIT 7 6 5 4 3 2 1 0
$16($36) | PINB7 | | | | | | | PINBO |
/ R R R R R R R R
Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
PINB , B . PORTB B
PINB .
B /O
/O . B 8 .
PBn, 1/0 : DDRB DDBn . DDBn %1%  PBn
DDBn 0"  PBn . . B .
31 B
DDBn PORTBN 1/0
0 0 N { )
0 1 Y
1 0 N 0
1 1 N 1
n: 7. 6.0
B
® SCK—PB7
SPI , . . DDB7
. SPI » SCK PB7 DDB7
® MISO—PB6
SPI . . DDB6
. SPI . MISO PB6 DDB6
® MOSI—PB5
SPI . . DDB5
. SPI » MOS| PB5 DDB5 .
® /SS—PB4
. DDB4 . ISS
SPI. DDB4 . DDB4 1%
PORTB4 .
® TXDI/AINI—PB3
45 45
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AIN1, o
TXD1l, UART1 = UART1 , a
® RXD1/AINO—PB2
AINO, 0
RXD1l. UART1 « UARTL ,
, PORTB2.
® OC2T1—PB1
T1. T/C1 .
OoC2: TIC2 o :
® OCO/TO—PBO
TO. T/CO .
oco. T/CO - ,
B
57 B ({PBO  PB1}
58 B L PB2)
59 B  PB3J
60 B PB4}
61 B | PB5)
62 B (. PB6.
63 B L PB7])
C
C 8 /0 .
C 3 1/O : —PORTC: $15i $35!. —DDRC: $14($34)
—PINC, $13 {$33). PORTC DDRC » PINC o
20mA ,
LED. , , a
46 46
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C SRAM . C .
SRE .
C —PORTC
BIT 7 6 5 4 3 2 1 0
$15($35) | PORTC7 | | | | | | | PORTCO |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
C —DDRC
BIT 7 6 5 4 3 2 1 0
$14($34) [ DDC7 | | | | | | | DDCO |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
C —PINC
BIT 7 6 5 4 3 2 1 0
$13($33) | PINC7 | | | | | | | PINCO |
/ R R R R R R R R
Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
PINC . C . PORTC C
: PINC
C /O
/0O . C 8 .
PCns 110 : DDRC DDCn . DDCn “1%,  PCn
DDCn “0" PCn . . C .
23 C
DDCn PORTCn 1/10
0 0 N { )
0 1 Y
1 0 N 0
1 1 N 1
Nn: 7:6.0s
64 C { PCO-PC7}
D
D 8 I/O 1 -]
D 3 10 : —PORTD: $12 {$321, —DDRD: $11
{ $31) —PINDs $10 {$30). PORTD DDRD . PIND
D 20mA . LED. .
D
32 D
47 47
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PDO RXDO {UARTO )
PD1 TXDO {UARTO )
PD2 INTO ¢ 0 )
PD3 INT1 ¢ 1 )
PD4 TOSC1 (PTC T/C2}
PD5 TOSC2 (PTC T/C2} /OCIA (T/C1 A )
PD6 IWR
PD7 /RD
D —PORTD
BIT 7 6 5 4 3 2 1 0
$12($32) | PORTD7 | | | | | | | PORTDO |
/ RIW RW RW RW RW RW RW RIW
0 0 0 0 0 0 0 0
D —DDRD
BIT 7 6 5 4 3 2 1 0
$11($31) | DDD7 | | | | | | DDBO |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
D —PIND
BIT 7 6 5 4 3 2 1 0
$10($30) | PIND7 | | | | | | PINBO |
/ R R R R R R R R
Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
PIND . D . PORTD D
: PIND
D I/O
PDN, 1/0 : DDRD DDDn . DDDn  “1%,  PDn
DDDn  “0",  PDn . D
3 D
DDDn PORTDnN 110
0 0 N { )
0 1 Y
1 0 N 0
1 1 N 1
n: 7,6.0:
D
® /RD—PD7
® /WR—PD6
® OC1A—PD5
PD5 T/C1 . PD5 - OC1A PWM
438 438

TEL:15013652265 Q0Q:38537442



http://www.eehome.cn

ATmega83/163
INT1—PD3
1
INTO—PB2
0
TXDO—PD1
, DDRI1-
RXDO0—PDO
: DDRO. PORTDO
{:’l}.!,
65 D . PDO!
66 D (PD1}
67 D { PD2/3}
68 D L PD4}
69 D | PD5}
70 D | PD6!
71 D L PD7!}
3 I/O L] L]
3 1O : —PORTE: $07($27!, —DDRE: $061 $26
—PINE: $05 ($25). PORTE DDRE » PINE
20mA : LED. :
34 E
PEO ICP (T/C1 3 /INT2 ¢ 2 )
49 49
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PE1 OC1B (T/C1 B)
PE2 ALE
E —PORTE
BIT 7 6 5 4 2 1 0
$07($27) | | | | | | PORTE2 | | PORTEO |
/ R R R R R RIW RIW RIW
0 0 0 0 0 0 0
E —DDRE
BIT 7 6 5 4 3 2 1 0
$06($26) | | | | DDE2 | | DDEO |
/ R R R R R RIW RIW RIW
0 0 0 0 0 0 0 0
E —PINE
BIT 7 6 5 4 3 2 1 0
$05($25) | | | | PINE2 | | PINEO |
/ R R R R R R R R
Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
PINE . E . PORTE E
: PINE .
E /O
PEN, 1/10 : DDRE DDEn . DDEn %1%  PEn
: DDEn  “0"  PEn . . E .
35 E
DDEn PORTEN 110
0 0 N { )
0 1 Y
1 0 N 0
1 1 N 1
n: 7,6.0:
E
® OCIB—PE2
PE2 T/C1 B . PE2 .OC1B PWM
® ALE—PE1
® ICP/INT2—PEQ
ICP, T/C1
INT2,
E
72 E { PEO}

50
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73 E L PE1)
74 E L PE2])
BOOT
AT mega83/163 -
ATmega83/163  FLASH
1. £ $0000 - $1DFF}
2. BOOT { $1E00 - $1FFF)
75

BOOT : UART :
FLASH.

FLASH ) 128 « BOOT $1EQO0 - $1IFFF 8 a
SPM { Store Program Memory} FLASH . BOOT

BOOT , FLASH. BOOT
o FL ASHs BOOT
o BOOT
) BOOT
o FLASH
36/37.
36 BOOT 0 i J
BLBO BLBO1 BLBO2

1 1 1 SPM. LPM { $0000 - $1DFF!

2 0 1 SPM  $0000 - $1DFF

3 0 0 SPM. LPM £ $0000 - $1DFF?

4 1 0 LPM { $0000 - $1DFF)

“q
37 BOOT 1 { BOOT )
BLB1 BLB11 BLB12

1 1 1 SPM, LPM BOOT { $1E00 - $1FFF)

2 0 1 SPM BOOT { $1E00 - $1FFF}

3 0 0 SPM. LPM BOOT { $1E00 - $1FFF)

51

51
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4 1 0 |[LPv BOOT  ($1EQ0 - $1FFF)
: 1] 1!!
BOOT
BOOT UART  SPI
o 1 BOOTRS-I— 1 $1E00n
MCU . . BOOTRST . MCU
BOOT . / . BOOTRST LB1 .
LB1 . BOOTRST.
38 BOOT BOOTRST
BOOTRST
1 = {  $0000;
0 = BOOT {  $1E00)
: 1] 1!!
BOOT
BOOT / FLASH BOOT .
BOOT . , BOOT 1
. BOOT . BOOT
. BOOT 1 .
FLASH
FLAS_| 1 o o 2 SPM
. 1 LPM/SPM .
L] ] 128 I: 64 :I ]
. SPM .
., CPU .
SPM  BOOT
BOOT RO, “1001" SPMCR: SPMCR
4 SPM. BOOT .
BOOT . 36 37.
BIT 7 6 5 4 3 2 1 0
$o5325) | - | - | BLB2|BLB1L | BLBO2 [ BLBOL| - | - |
RO 52 0, SPMCR SPMEN BLBSET »  SPMCR 4
SPM 4
, z , “0011" SPMCR.  SPMCR
4 SPM. Rl RO Z13:27:
z »  RLRO

. “0001* SPMCR. SPMCR

52 52
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4 SPM. Z6:Z1 , 21327
z , “0101” SPMCR.  SPMCR 4
SPM. R1 RO 713:77. 76:20
“0” .
FLASH
z SPM .

BIT 7 6 5 4 3 2 1 0
$1F($1F) | z15 | z14 713 Z12 Z1 Z10 79 78
$1E($1E) | z7 Z6 Z5 Z4 Z3 Z2 Z1 Z0
715214
Z13:27: { )

76:71: ( o)
Z0: SPM 0. LPM .
z BOOT z
LPM z . ; Z0.
SPM SPM . o
4 SPM. SPM  1/0
—SPMCR

BIT 7 6 5 4 3 2 1 0
$37¢$s7) - | - [ - | - | BLBSET | PGWRT | PGERS | SPMEN |

/ R R R R RIW RIW RIW RIW

0 0 0 0 0 0 0 0
7.4
BLBSET: BOOT
SPMEN ; 4 SPM RO BOOT
Rl Z . ; 4 SPM
. BLBSET CPU .
BLBSET  SPMEN 4 LPM ( z
Z0} .
PGWRT:
SPMEN : 4 SPM

FLASH. z o ; 4 SPM ;
PGWRT CPU
PGERS:

SPMEN ; 4 SPM z
. : 4 SPM . PGERS
CPU .
SPMEN:
4 SPM. BLBSET. PGWRT  PGERS

53 53
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. SPM . SPMEN; SPM RLRO
z . SPM . 4 SPM . SPMEN
,4 “1001%  “0101". “0011”.  “0001" .
SPMCR
EEPROM SPMCR
EEPROM FLASH . SPMCR
EECR EEWE . EEWE 0 SPMCR.
z $0001. BLBSET  SPMEN. 3 LMP;
. . 34 LPM/SPM
. BLBSET SPMEN . BLBSET SPMEN + LPM .
BIT 7 6 5 4 3 2 1 0
[ - | - | BLB12 | BLB11 | BLBO2 | BLBO1 | LB2 | LB1 |
. Z $0001, $0000.
BIT 7 6 5 4 3 2 1 0

I - | BOOTRST | SPIEN | BODLEVEL | BODEN | CKSEL[2] | CKSEL[1] | CKSELIQ] I
Oﬂ

ATmega83/163 6 , 39 . “17,
39
LB LB1 LB2
1 1 1
2 0 1 o
3 0 0 FLASH EEPROM'"
BLBO BLBO1 | BLBO2
1 1 1 SPM.: LPM { $0000 - $1DFF}
2 0 1 SPM { $0000 - $1DFF}
3 0 0 SPM. LPM { $0000 - $1DFF}
4 1 0 LPM { $0000 - $1DFF!}
BLB1 BLB1l1 | BLBI12
1 1 1 SPM. LPM BOOT  ($1E00 - $1FFF)
2 0 1 SPM BOOT  ($1E00 - $1FFF)
3 0 0 SPM: LPM BOOT  {$1E00 - $1FFF}
4 1 0 LPM BOOT  ($1E00 - $1FFF)

s 1. I o I o
ATmega83/163 7 : BOOTRST. SPIEN. BODLEVEL. BODEN CKSEL[20].
® BOOTRST (*0™ $1E00—BOOT

{“1%, $0000.
® SPIEN { “0" . “0".
54 54
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® BODLEVEL 1.
® BODEN 0™ . o
® CKSEL2.0: a “o11”.
Atmel 3 ' o
ATmega83/163:
1. $000: $1E ! Atmel )
2. $001: $94 (16K FLASH!
3. $002: $01 { $01 $94 AT mega83/163}
FLASH EEPROM
ATmega33/163 16K FLASH 512 EEPROM;
w17, +12V o +12V ’
ATmega33/163 FLASH 128 [ 128 . FLASH .
1 EEPROM L] B
40
ATmegaB83/163L 2.7V — 5.5V 45V —-5.5V
ATmega83/163 4.0V —5.5V 4.5V - 5.5V
FLASH. EEPROM. o
76
ATmega83/163 = XALXAO XTAL1
/WE [OE . .
41
/0
RDY/BSY PD1 O 0: 1
/OE PD2 [ [ i
WR PD3 I L i
BS1L PD4 | 1 (“0™ “1% )
XAO0 PD5 [ 42
XAl PD6 I 42
PAGEL PD7 [

55 55
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BS2 PAO | 2

DATA PBO-7 1/0 i /OE )

42 XAl XAO

XA1 XAO0 | XTAL1
0 0 FLASH EEPROM { BS1
0 1 {BS1 i
1 0
1 1
43
1000 0000
0100 0000
0010 0000
0001 0000 FLASH
0001 0001 EEPROM
0000 1000
0000 0100
0000 0010 FLASH
0000 0011 EEPROM
1. 40 Ve GND
2. /RESET  BS: 500ns
3. /RESET 11.5~12.5V . 500ns
FLASH EEPROM. . FLASH EEPROM
. . . FLASH EEPROM
I3 n ) .
1. XAl, XA0 “10" —
2. BSL “0".
3. DATA  “1000 0000” —
4. /WE . RDY/BSY .
5. RDY/BSY .
FLASH
FLASH 128 /s 128 . .
A
1. XAl. XA0 €10 —
2. BSL “0”.
3. DATA  “0001 0000" — FLASH
4,  XTAL1 —
56 56
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B:
1. XAl. XA0 “00" —
2 BSL “0" —
3. DATA = { $00~$FF)
4,  XTAL1 —
C:
1. BSL “0" —
2 XAL, XA0 “01" —
3. DATA = { $00~$FF)
5.  XTAL1 —
D:
PAGEL . 77.
E:
1. BS1 “1¥ —
2 XAL, XA0 “01" —
3. DATA = { S00~$FF)
4.  XTAL1 —
F:
PAGEL .
G: 64 B F .
7 - 5
2 (7. 6l
H:
1. XAl XA0 “00" —
2 BSL “1* —
3. DATA = {$00 - $7F/$FF]
4.  XTAL1 —
I:
1. /WR . RDY/BSY .
2 RDY/BSY . 74,
J:
1. XAl XA0 “10" —
2 DATA = “0000 0000’ “ ”
3.  XTAL1
K 128 A J .
77
78
FLASH:
1. A %0000 0010*
57 57
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2. H: { $00~$1F)
3. B: { $00~$FF)
4., /OE BS1 “0% DATA FLASH
5. BSL “1%. FLASH °
6- /IOE  “17%,
EEPROM:
1. A: %0001 0001*
2. H: { $00~$01}
3. B: { $00~$FF)
4. E { $00~$FF)
L:
1. BS “0" —
2. WR . RDY/BSY °
3. RDY/BSY - 75.
] / , -
o {256 WORD!
° : $FF.
FLASH. EEPROM .
79 EEPROM
EEPROM:
1. A #0000 0011*
2. H: { $00~$01)
3 B { $00~$FF)
4., JOE BS1 “0% DATA
5. JOE 17,
1. A %0100 0000*
2. C . Bitn="%0"
Bit6 = BOOTRST
Bit5 = SPIEN
Bit4 = BODLEVEL
Bit 3 = BODEN
Bit2..0 = CKSEL2..0
Bit7= “1% a
3. /WR , RDY/BSY
1. A “0010 0000
2. D: . Bitn= 0" .
58 58
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Bit5 = Lock Bit12
Bit4 = Lock Bitll
Bit 3 = Lock Bit02
Bit 2 = Lock Bit01
Bit 1 = Lock Bit2
Bit0 = Lock Bitl
Bit7-6= “1%
3. L:
1. A “0000 0100
2. IOE  “0%, BS “0% DATA
Bit6 = BOOTRST
Bit5 = SPIEN
Bit4 = BODLEVEL
Bit3 = BODEN
Bit2..0 = CKSEL2..0
/OE  “0%, BS “0". DATA
Bit5 = Lock Bit12
Bit4 = Lock Bitll
Bit3 = Lock Bit02
Bit 2 = Lock Bit01
Bit 1 = Lock Bit2
Bit0 = Lock Bitl
3. JOE 1%
1. A “0000 1000™
C: { $00~$021.
IOE  “0% BS “0% DATA
2. JOE 17,
80
44 Ta =25T210%: Vce=5VE10%
Vep 115 12,5 V
Ipp 250 KA
tovxH Data & Control Setup before XTAL1 High 67 ns
ExHxL XTAL2 67 ns
x| Dx Data & Control Hold after XTAL1 Low 67 ns

59 59

TEL:15013652265 Q0Q:38537442




http://www.eehome.cn

ATmega83/163
txwL XTAL1 Low to /WR Low 67 ns
tevxH BS1 Vdid before XTAL1 High 67 ns
toppL PAGEL Pulse Width High 67 ns
tpL Bx BS1 Hold after RDY/BSY High 67 ns
tpLwiL PAGEL Low to /WR Low 67 ns
tBVWL BS1 Vdid to /WR Low 67 ns
tRHBX BS1 Hold after RDY/BSY ngh 67 ns
twLwH /WR Pluse Width Low 67 ns
twLrL /WR Low to RDY/BSY Low 0 25 K-S
twi R /WR Low to RDY/BSY High'” 0.5 0.7 0.9 ms
twirn ce /WR Low to RDY/BSY High for Chip 10 14 18 ms
Erase?
twirH FL /WR Low to RDY/BSY High for Write 5 7 9 ms
AsH Flash®®
txiLol XTAL1 Low to /OE Low 67 ns
toLpy /OE Low to DATA Vdid 20 ns
tonpz /OE High to DATA Tri-stated 20 ns
1. twign EEPROM
2. twird ce
3. twirH_FLASH FLASH
IRESET » FLASH EEPROM a SCK: MOQOS|
i ] MISO & 1o IRESET , /
EEPROM: : o
FLASH EEPROM $FF.
FLASH $0000~$1FFF:. EEPROM $000~$01FF.
XTAL1 . XTAL1 XTAL2. SCK
: >2  XTAL1L
: >2 XTAL1
, SCK ATmegaB3/163: SCK .
1. :
/IRESET SCK Vee GND a ’
IRESET a : SCK
a » SCK. /RESET XTAL
2. 20ms. MOSI {PB5) a
3. o ' 3
I: $53:| -] H 4 -]
$53. /RESET
4., ’ /RESET , a
5. FLASH a 6
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7 . , two_FLASH
6. EEPROM o o
: twp_eeprom u ;
$FF
7 MISO i PB6. o
8. . /RESET : o
9'\ :l H
XTAL1 L da
/IRESET o
FLASH
FLASH . $FF: .
$FF, twp_FLASH
1 $FF o
EEPROM
EEPROM . . $FF: .
$FF. twp_EEPROM
EEPROM , $FF a
45 FLASH EEPROM
3.2V 3.6V 4.0V 5.0v
twb FLASH 28ms 22ms 15ms 11ms
twp_EEPrOM 9ms 7ms 6ms 4ms
46 ATmega83/163
1 2 3 4
1010 1100 0101 0011 XXXX XXXX XXXX XXXX /RESET
1010 1100 100X XXXX XXXX XXXX XXXX XXXX FLASH EE
FLASH 0010 HOOO | xxxa aaaa | bbbb bbbb 0000 0000 ab
HI i o}
FLASH | 0100 HOOO | XXXX XXXX xxbb bbbb iii iiii b H
i | i
FLASH 0100 1100 XXXa aaaa bbxx xxxx iiii il
ab
EEPROM | 10100000 | xxxx xxxa | bbbb bbbb 0000 0000 ab
o]
EEPROM | 1100 0000 XXXX XXXa bbbb bbbb iii iiii i ab
0101 1000 XXXX XXXX XXXX XXXX Xx65 4321
1010 1100 111X XXXX XXXX XXXX 1165 4321 “o”
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0101 0000 [ XXXX XXXX | XXXX XXXX 0000 0000 o]
1010 1100 101x xxxx | xxxx xxbb | 1DCB A987 | “0O"
00110000 | XxXX XXXX | XXxX xxxx | xDCB A987 | “0"
r a= Bit
b= Bit
H=0: 1
o=
i =
X =
1= Lock Bitl
2 = Lock Bit2
3 =BOOT Lock Bit01
4 = BOOT Lock Bit02
5=BOOT Lock Bit1l
6 = BOOT Lock Bit12
7 =CKSELO
8 =CKSEL1
9 = CKSEL2
A = BODEN
B = BODLEVEL
C=SPIEN
D = BOOTRST
81
47 v Ta=-40T 85T, V=27V -5.5V
U torc {(Vee =2.7V =55V 0 4 MHz
teLeL {Vee =27V = 5.5V 250 ns
Vtea {Vee = 4.0V —=5.5V] 0 8 MHz
teLeL {Vee =4.0V—-55V] 125 ns
tshsL SCK 2teicL ns
tsLsH SCK 2tcicl ns
tovsy MOSI Setup to SCK High toal ns
tsHox MOS! Hold after SCK High 2tcicL ns
tsLiv SCK Low to MISO Vdid 10 16 32 ns
Ta=-40T 85T, V=27V —-3.6V 4.0V -55V
Vi XTAL1 -0.5 03V | Vv
ViLs XTAL1 -0.5 02V | Vv
Vin XTAL1L 0.6 Ve Vec+0.5 | V
/RESET
Vini XTAL1 0.8 Ve Vect+05 |V
Vinz IRESET 0.9 Ve @ Vect05 | V
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VoL ' oL =20MAs Vee= 5V 0.6 Y,
AB,C,D lo. =10MA, Vo= 3V 0.5
Von " lon =-3mAs Vo= 5V 4.2 Y
AB,C,D |o|-| =-1.5mA,VCC: 3V 2.3
I Vee=5.5V: pln low 8.0 A
110
lin Vee= 5.5V pinlow 980 nA
1/0
RRST 100 500 k£
Rio /O 35 120 k£
ICC " VCC: 3V, 3.0 mA
4AMHz
» Vee=3Vs 1.2 mA
AMHz
lec | WDT + Vee=3V 15.0 wA
WDT » V=3V 9 2.0 KA
Vacio Vee=5V 40 mv
IACLK VCCZSV VIN :VCC 12 -50 50 nA
tacrp V(;(:= 2.7V 750 ns
V(;(:= 4.0V 500
1'\ [13 m 13 0”
2'\ 113 » 13 1”
3. 1/0 tVee=5V  20mA:; Vee=3V  10mA!
1] I/O I0OL 200mA
2]JA - ALE. OC1B CO0O-C7 IOL 100mA
3B . D XTAL2 IOL 100mA
IOL ’ VOL a a
4, /O {Vee=5V  3mA: Vec=3V  1.5mA)
1] I/O IOH 200mA
21B . D XTAL2 IOH 100mA
31B . D XTAL2 IOH 100mA
IOH ' VOH
5. Vce 2V
83
48
Vce=2.7V~3.6V Vce=4.0V~5.5V
Vtoa 0 4 0 8 MHz
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teLeL 250 125 ns
teHex 100 50 ns
telex 100 50 ns
teLen 1.6 0.5 ILs
teroL 1.6 0.5 Ks
49 {4.0V —5.5V, J
8M
0 | Yea 0.0 6.0 MHz
1 tthee | ALE ns
2 tavie | A ALE ns
3a | tuax_st | ALE ns
» ST/STD/STS
3b tL AX_L ALE ns
D » LD/LDD/LDS
4 | tavic | C ALE ns
S tAvRL RD ns
6 tavwL WR ns
7 ttewe | ALE WR ns
8 tiire | ALE RD ns
9 tovRrH RD ns
10| Trpv | RD ns
11 TruDX RD ns
12 | Trra | RD ns
13 | Tovwe WR ns
14 | Twhpox | WR ns
15 | Tovwh WR ns
16 | Twiwn | WR ns
-1 50% o  half periodJ XTALL
2, 50% a ¢ haf period2 XTAL1 .
50 {4.0V —5.5V, )
aM
0 | tciaL 0.0 8.0 MHz
10 | Tripv | RD ns
12 | Trra | RD ns
15 | Tovwn WR ns
16 | Twiwn | WR ns
51 14.0V -55V. SRWn1l=1. SRWnO = 0!
aM
0 | Yea 0.0 8.0 MHz
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10 | Tripv | RD ns
12 | Trern | RD ns
15| Tovwe WR ns
16 | Twiwn | WR ns
52 14.0V -55V. SRWn1=1. SRWnO =1}
aM
0 | tcieL 0.0 8.0 MHz
10 | Tripv | RD ns
12 | Trre | RD ns
15| Tovwe WR ns
16 | Twiwn | WR ns
53 {27V —5.5V,
8M
0 | tceL 0.0 6.0 MHz
1 tthe | ALE ns
2 tavie | A ALE ns
3a | tuax_st | ALE ns
» ST/STD/STS
3b | tiax L | ALE ns
D » LD/LDD/LDS
4 | tavic | C ALE ns
5 tavRL RD ns
6 tavwL WR ns
7 ttewe | ALE WR ns
8 tLLRL ALE RD ns
9 tovrH RD ns
10 | Tripv | RD ns
11 | Trupx | RD ns
12 | Trernw | RD ns
13 | Tovwe WR ns
14 | Twhox | WR ns
15 | Tovwn WR ns
16 | Twiwn | WR ns
(N 50% o C half periodJ XTAL1
2. 50% C haf period XTAL1
54 L 2.7V = 5.5V,
8M
0 | tcia 0.0 8.0 MHz
10 | Trov | RD ns
12 | Trernw | RD ns
15 | Tovwn WR ns
16 | Twwn | WR ns
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55 127V =55V, SRWnl=1 SRWnO =0}
4M
0 1/tc|_c|_ 0.0 8.0 MHz
10| Troov | RD ns
12| Trera | RD ns
15 Tovwh WR ns
16 | Twwn | WR ns
56 127V =55V, SRWnl=1 SRWnO=1}
4M
0 1/tCLCL 0.0 8.0 MHz
10| Trov | RD ns
12| Trera | RD ns
15 TDVWH WR ns
16 | Twiwn WR ns
84 {SRWn1=0, SRWnO =0}
85 {SRWn1=0, SRWnO =1}
86 {SRWn1=1. SRWnO = 0}
87 {SRWnl1=1. SRWn0 =1}
a 100%
I/O l: :Iﬂ a
L L I/O L I/O L)
CL*VCC*f a ’ C|_ L VCC = » T=1/0
Rd—— RI——
K—— k——
b—— /10 S——
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Z. Y. X—R31:R26
A—1/0 - 6 )
| | | |
ADD Rd. Rr Rd € Rd + Rr Z,C\N,VSH 1
ADC Rd: Rr Rd< Rd+Rr+C Z,C,N,V,S,H 1
ADIW Rd: K Rd+1:Rd¢< Rd+1:Rd+K | Z,C,N,V,S 2
SUB Rd:. Rr Rd € Rd - Rr Z,C\N,VSH 1
SUBI Rd: K Rd €« Rd - K Z,C,N,V,S,H 1
SBC Rd: Rr Rd< Rd-Rr-C Z,CN,VSH 1
SBC | Rd: K Rd< Rd-K-C Z,C\N,VSH 1
SBIW Rd: K Rd+1:Rd¢< Rd+1:Rd-K Z,CN,V,S 2
AND Rd: Rr RO<Rd = Rr Z,N\V,S 1
ANDI Rd: K RI< Rd = K Z,N\V,S 1
OR Rd: Rr Rd< Rd % Rr Z,N\V,S 1
ORI Rd: K Rd€< Rd % K Z,N\V,S 1
EOR Rd: Rr Rd ¢ RAO* Rr Z,N\V,S 1
COM Rd 1 Rd €< $FF - Rd Z,CN,\V,S 1
NEG Rd 2 Rd <« $00 - Rd Z,CN,VSH 1
BR Rd: K Rd < Rd % K Z,N\V,S 1
CBR Rd: K Rd€< Rd = ($FF-K2 | Z N\VS 1
INC Rd Rd< Rd+1 Z,N\V,S 1
DEC Rd Rd< Rd-1 Z, N\V,S 1
TST Rd RI< Rd = Rd Z, N\V,S 1
CLR Rd Rd ¢ RdOx Rd Z,N\V,S 1
SER Rd Rd < $FF - 1
MUL Rd: Rr RLRO ¢ Rd*Rr(UU) | Z.C 2
MULS Rd: Rr R1:RO € Rd* Rr(SS) Z,.C 2
MULSU Rd Rr| / RLRO ¢ Rd*Rr(SU) | Z.C 2
FMUL Rd: Rr R1:RO ¢ Rd= Rr<<1| Z,C 2
(L)
FMULS Rd: Rr R1:RO ¢ Rd:x= Rr<<1| Z,C 2
(SS)
FMULSU Rd: Rr / R1:RO ¢« Rd* Rr<<1| Z,C 2
(SU)
RIMP k PC&EPC+k+1 - 2
IIMP LZ3 PC(15:.0)¢ Z, - 2
PC(21:16)<0
JMP k PC < k - 3
RCALL k PC&EPC+k+1 - 3/4
ICALL (Z) PC(15:0)€Z, - 3/4
PC(21:16)<0
CALL k PC < k - 4/5
RET PC < - 4/5
RETI PC < I 4/5
CPSE Rd: Rr {RdJ=Rr!} PC&PC+2 | - 1/2/3
3
CcP Rd:. Rr Rd - Rr Z,C\N,VSH 1
CPC Rd: Rr Rd—Rr-C Z,C\N,\VSH 1
67 67

TEL:15013652265 Q0Q:38537442




http://www.eehome.cn

ATmega83/163
CPI Rd: K Rd - K Z,CN,VSH 1
SBRC Rd: b tRd (b} = 0) |- 1/2/3
PC&PC+2 3
SBRS Rd: b (/O (A b} =17 |- 1/2/3
PC&PC+2 3
SBIC A b 1/10 (/O (A b} =0} |- 1/2/3
PC&PC+2 3
SBIS A b 1/0 tRd (b} = 1) |- 1/2/3
PC&PC+2 3
BRBS s k L SREG (s} =1} |- 12
PC&PC+Hk+1
BRBC s k L SREG (s} =0J |- 1/2
PC&PC+k+1
BREQ k {Z=1) PC&PC+k+1 | - 1/2
BRNE k {Z=0} PC&PC+k+1 | - 172
BRCS k {C=1) PC&PC+k+1 | - 1/2
BRCC k { C=0) PC&PC+k+1 | - 12
BRSH k ! {C=0) PC&PCHk+1 | - 12
)
BRLO k { {C=1) PC&PC+k+1 | - 12
]
BRMI k {N=1) PC&PC+k+1 | - 1/2
BRPL k {N=0} PC&PC+k+1 | - 12
BRGE k { { NO+v=1 - 172
J PC&PCHk+1
BRLT k i i NO+V=0 ! - 1/2
| PC&PCHk+1
BRHS k H {H=1) PC&PC+k+1 | - 1/2
BRHC k H { H=0} PC&PC+k+1 | - 1/2
BRTS k T ({T=1) PC&PC+k+1 | - 172
BRTC k T {T=0) PC&PC+k+1 | - 1/2
BRVS k vV L V=1) PC&PC+k+1 | - 12
BRVC k \Y; {V=0) PC&PC+k+1 | - 12
BRIE k (1=1) PC&PC+k+1 | - 1/2
BRID k (1=0) PC&PC+k+1 | - 12
MOV Rd: Rr Rd < Rr - 1
MOVW Rd: Rr Rd+1:Rd €< Rr+1:Rr - 1
LDI Rd: K Rd < K - 1
LDS Rd: k Rd ¢« (k! - 2
LD Rd: X Rd & (X} - 2
LD Rd: X+ : Rd & (X}. X&X+1 - 2
LD Rd: -X , X€X-1, Rd € (X - 2
LD Rd: Y Rd & (Y] - 2
LD Rd: Y+ : Rd & (Yl Y€EY+1 - 2
LD Rd: -Y : Y&EY-1, Rd€ LY! - 2
LDD Rd,Y+q Rd < (Y +q) - 2
LD Rd. 7 Rd &« (Z) - 2
LD Rd: Z+ 1 Rd €& (Z), Z&7+1 - 2
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LD Rd. -Z ' Z€7-1. Rd € (7} - 2
LDD Rd,Z+q Rd€< (Z+ql - 2
STS k+ Rr Lk} € Rr - 2
ST Xs Rr LX) € Rr - 2
ST X+ Rr ] (X) € Rrn X€EX+1 | - 2
ST X-: Rr : X€X-1. (X} €Rr - 2
ST Y: Rr LY} €Rr - 2
ST Y+ Rr ] LY} € R Y€EY+1 - 2
ST Y-» Rr , Y&EY-1, (YD) €Rr - 2
STD Y+q,Rr (Y+qQ) €Rr - 2
ST Z Rr LZ) € Rr - 2
ST Z+ Rr ’ (Z) € R Z&7+1 - 2
ST Z-: Rr . 2€7-1, (7Z) € Rr - 2
STD Z+q,Rr {(Z+q) €Rr - 2
LPM RO ¢« (Z} - 3
LPM Rd: Z Rd & (Z) - 3
LPM Rd: Z+ : Rd &« (Z). z&Z+1 - 3
SPM {Z) € RLRO - -
IN Rd: A I/O Rd € 1/O (Al - 1
ouT A Rr 1/0 1/10 (A} €Rr - 1
PUSH Rr STACK € Rr - 2
POP Rd Rd €< STACK - 2
LSL Rd Rd(n + 1) €« Rd(n): | ZCN,VH 1
Rd(n)€0. C&<Rd(7)
LSR Rd Rd(n) € Rd(n + 1), | ZCNV 1
Rd(7)€0. C&Rd(0)
ROL Rd RA(0)€C: Rd(n+1) € | ZCN,VH 1
Rd(n)» C<Rd(7)
ROR Rd Rd(7)¢C, Rd(n) < |ZCN\V 1
Rd(n + 1) C<4Rd(0)
ASR Rd Rd(n) € Rd(n + 1), | ZCNV 1
n=6..0
SWAP Rd Rd(3..0) €= Rd(7.4) |- 1
BSET S SREG (s} €1 SREG (s! 1
BCLR 3 SREG (s} €0 SREG (s! 1
I A b 110 /10 (A bl €1 - 2
CBI A b /10 /10 (A b} €0 - 2
BST Rr: b Rr b T T €& Rr (bi T 1
BLD Rd: b | T Rr b Rrib) €T - 1
SEC C cC<«1l C 1
CLC C C&«o0 C 1
STN N N&1 N 1
CLN N N&O N 1
SEZ Z Z<€1 Z 1
CLz Z Z€0 Z 1
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SH I €1 i .
CLI I 1 <0 | 1
SES s S<1 S T
CLS S S€0 S 1
SEV v Vel v T
cLv Y V<o v T
SET T T<1 T 1
ar T T€0 T i
SEH H Hée 1 m 1
CLH H H€ O m 1
NOP - -
SLEEP - -
WDR - -
{MHz) vl
ATmegaB3/163 — 4AC 44A
ATmegaB3/163 — 4JC 44]
4 27-55 ATmega83/163 — 4PC 40P6 (0T - 70T}
ATmega83/163 — 4Al 44A
ATmegaB83/163 — 4JI 44]
ATmegaB3/163 — 4P 40P6 (-40T - 85T
ATmeyaB3/163 — 8AC 44N
ATmegaB3/163 — 8JC 44]
8 40-55 ATmegaB83/163 — 8PC 40P6 (0T - 70T)
R ATmeyaB3/163 — 8AI A4A
ATmega83/163 — 8JI 44]
ATmega83/163 — 8P 40P6 (-40T - 85T}
44A 44 , TQFP
44 44 . PLCC
44P6 40 . PDIP
AVRASM | : www.atmel.com  WWW.SL.COM.CN i
AVRICE {STDPOD ADCPOD!;  ICE 200. AVR STWDIO ¢ :
www.atmel.com WWW.SL.COM.CN 1
START KIT 200 ( SL-AVRLT-48.}
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