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$3B($5B) GIMSK
$3A($5A) GIFR
$39($59) TIMSK TIC
$38($58) TIFR TIC
$35($55) MCUCR MCU
$34($54) MCUSR MCU
$33($53) TCCRO T/CO
$32($52) TCNTO T/ICO (8 )
$2F($4F) TCCRIA T/IC1 A
$2E($4E) TCCRI1B TIC1 B
$2D($4D) TCNT1H T/C1
$2C($4C) TCNTIL T/C1
$2B($4B) OCRIAH TIC1 A
$2A(4A) OCRIAL TIC1 A
$29($49) OCRIBH T/IC1 B
$28($48) OCRIBL TIC1 B
$27($47) ICR1H T/C1
$26($46) ICRIL T/IC1
$25($45) TCCR2 TIC2
$24($44) TCNT2 T/IC2 (8 )
$23($43) OCR2 T/C2
$22($42) ASSR
$21($41) WDTCR
$1F($3F) EEARH EEPROM
$1E($3E) EEARL EEPROM
$1D($3D) EEDR EEPROM
$1C($3C) EECR EEPROM
$1B($3B) PORTA A
$1A(33A) 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) USR UART
$0A($2A) UCR UART
$09($29) UBRR UART
$08($28) ACSR
$07($27) ADMUX ADC
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$06($26) ADCSR ADC
$05($25) ADCH ADC
$04($24) ADCL ADC
AVRA434/8535 1/0 /10 . IN OuT 1/0
; 32 $00-$1F  1/0 Szl
CBl , SBC SIBS . IN  OuT
$00-$3F SRAM 1/0 ; $20.
110 SRAM
; “0" /0
“1” . CBl  SBI ;
“1%, . CBl  SBI $00-$1F
110
SREG { Status Register !
BIT 7 6 5 4 3 2 1 0
$Figsky | 1 | T | H | s | v | N | z | c |
/ RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
I:
I
; . | , RET
T:
BLD BST T . BST T,
BLD T
H:
S:
N Vv
Ve
N:
Z:
C:
sP
BIT 15 14 13 12 1 10 9 8
$3E($5E) - - - - - - SP9 SP8
$3D($5D) |__SP7 SP6 SP5 SP4 SP3 SP2 SP1 SPO
7 6 5 4 3 2 1 0
/ R R R R R R RIW RIW
RW RW RW RW RW RW RW RIW
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
SRAM .
$60 PUSH ; ;
; POP : ; RET  RETI
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AT90S4434/8535 16 . .
. s : .
: . 3.
. . RESET .
3
1 $000 RESET ,
2 $001 INTO 0
3 $002 INTL 1
4 $003 TIMER2 COMP TIC2
5 $004 TIMER2 OVF TIC2
6 $005 TIMERL CAPT T/IC1
7 $006 TIMERLCOMPA | T/C1 A
8 $007 TIMERL COMPB | T/C1 B
9 $008 TIMERL OVF T/C1
10 $009 TIMERO OVF T/CO
1 $00A SPl, STC
12 $00B UART: RX UART
13 $00C UART. UDRE UART
14 $00D UART: TX UART
15 $00E ADC ADC
16 $00F EE_RDY EEPROM
17 $010 ANA_COMP
$000 RIMP RESET ;
$001 RIMP EXT_INTO : IRQO
$002 RIMP EXT_INTL ; IRQ1L
$003 RIMP TIM2_COMP ;T2
$004 RIMP TIM2 OVF ;T2
$005 RIMP TIM1_CAPT ; T1
$006 RIMP TIM1 COMPA ; T1 A
$007 RIMP TIM1_COMPB : T1 B
$008 RIMP TIM1 OVF : T1
$009 RIMP TIMO_OVF : TO
$00a RIMP SPI_STC ; SPI
$00b RIMP UART_RXC ; UART
$00c RIMP UART_DRE ; UART
$00d RIMP UART_TXC : UART
$00e RIMP ADC : AD
$00f RIMP EE_RDY . EEP
$010 RIMP ANA_COMP ;
14 14
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$011 MAIN: LDI R16: HIGH(REMEND) :
$012 ouT SPH, R16
$013 LDI R16. LOW(REMEND)
$014 RIMP
$015 < > XXX
ATO0HA4434/8535 3
[ ) a Veor MCU o
) « [RESET 50ns MCU a
) a MCU o
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RIMP— — a ’
a 23 a 3
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IFELH
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M
g
‘Watchdoy i
Trmer £ FSTRT
i B
L)
re-Bacor [ g Fotage Ripple Counter —R & |— INTERNAL RESET
IR EEEEE J‘
I
4 {VCC =50V]
Veor" U 1.0 1.4 1.8 v
i ) 0.4 0.6 0.8 \Y
VRST - O.6VCC Vv
trout » FSTRT 11 16 21 ms
trout » FSTRT 1.0 1.1 1.2 ms
: 1 Vpo'rs o
o WDT
4, , o
5
FSTRT {Vce=5V) WDT
1.1ms 1K
16.0ms 16K
i PORJ a 23 ’
, MCU Vce Veot a FLASH
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FSTRT MCU .
» IRESET Vece .
Vee IRESET . a 25.
24 MCU » IRESET Vee
vee - {“ Voot
RESET J Vest
TIME-OUT :"‘— CeTy) —4
INTERNAL
' RESET 4 i
25 MCU » IRESET
vee /7 Veor
RESET ' /! Vest
TIME-OUT | . frout
INTERNAL |
RESET '
IRESET - 50ns
Vgst & I s trout
+ MCU
26
Voo
RERET | \
1 1
1

TIME-OUT i [ troar _'|

1 XTAL " :
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tTOUT
27
YCC
RESET
— ! — 1 XTAL Cycle
woT
TIME-QOUT H
[N
RESET |4 Four TN
TIME-OUT |
INTERMAL
RESET
MCU —MCUSR
BIT 7 6 5 4 3 2 1 0
$3¢9¢59) | - | - | - | - | - | - | EXTRF| PORF |
/ R R R R R R R/W R/W
0 0 0 0 0 0
7.2:
EXTRF:
(X1a
PORF:
6 PORF EXTFR
PORF EXTRF
1
1
PORF EXTRF ' a PORF
EXTRF a .
7
PORF EXTRF
0 0
0 1
1 0
1 1
ATO04434/8535 2 GIMSK— TIMSK—T/C
1 I 1
| . a RETI |
17 17
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{{1” ,
, {{0”, ,
. . |
—GIMSK
BIT 7 6 5 4 3 2 1 0
$3B@%B) [ INTL | INTO | - | - [ - | - | - | - ]
/ RIW RIW R R R R R R
0 0 0 0 0 0 0 0
5. 0:
INT1: 1
INTO | il . MCU { MCUCR]
1/0 {1SC11  ISC10} 1 .
INTO: 0
INTO | i . MCU { MCUCRI
1/0 {1SCOL  1SC00} 0 .
—GIFR
BIT 7 6 5 4 3 2 1 0
$3A%5A) [ INTFL [ INTFO | - ] - ] - ] - ] - | - ]
/ R/W RIW R R R R R R
0 0 0 0 0 0 0 0
5. 0:
INTF1: 1
INT1 . INTF1 (%1%}, SREG | GIMSK
INT1 “1%,  MCU $002. .
. {{1”
INTFO: 0
INTO . INTFO (171, SREG | GIMSK
INTO “1%,  MCU $001. .
, {{1”
TIC —TIMSK
BIT 7 6 5 4 3 2 1 0
$39($59) | OCIE2 | TOIE2 | TICIEL | OCIEIA | OCIEIB | TOIE1 | - | TOIEO |
/ RIW RIW RIW RIW RIW RIW R RW
0 0 0 0 0 0 0 0
1:
OCIE2: T/C2
TOIE2 | i . TIC2 . TIFR
18 18
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OCF2 . { $003!
TOIE2: T/C2
TOIE2 | “1" . TIC2 T/IC2 . TIFR TOV2
. { $004)
TICIE1l: T/C1
TICIEL | “1" T/C1 {1CP},
TIFR ICF1 . { $005)
OCIE1A: T/C1 A
TOIEIA | “ 1", A T/C1 A .
TIFR OCF1A . { $006)
OCIE1B: T/C1 B
TOIEIB | “ 1", B T/C1 B .
TIFR OCF1B . {$007)
TOIE1: T/C1
TOIEL | “1" ., TIC1 T/C1 . TIFR TOV1
: { $008}
TOIED: T/CO
TOIEO | “1" ., TICO T/CO . TIFR TOVO
: { $009)
T/IC —TIFR
BIT 7 6 5 4 3 2 1 0
$38($58) | OCF2 | TOV2 | ICF1 |OCF1A | OCFiB| TOVl | - | TOVO |
/ RIW RIW RIW RIW RIW RIW R RIW
0 0 0 0 0 0 0 0
1:
OCF2: T/C2
T/C2 OCR2 . OCF2 . .
“1” SREG I. OCIE2 OCF2 .
TOV2: T/C2
T/C2 . TOV2 . TOV2
“1” .  SREG I. TOIE2 TOV2 .
PWM »  T/C2 $0000 . TOV2
ICF1:
. ICF1 . T/C1 ICR1.
. “1" SREG I. TICIEIA ICF1
OCF1A: 1A
T/C1 OCRIA . OCF1A . :
“1” SREG I. OCIEIA OCF1A :
OCF1B: 1B
T/CL OCR1B . OCF1B . .
“17 SREG I. OCIEIB OCF1B .
TOV1: T/C1
T/C1 . TOV1 . TOV1

19 19
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“17 . SREG I. TOIE1 TOV1 :
PWM ,  T/ICL $0000 , TOV1
TOV0: T/CO
T/CO , TOVO . . , TOVO
“1” . SREG I. TOIEO TOVO .
INTO INT1 . : : INTO/INT1
MCU MCUCR . .
AVR 4 . 4 , PC (2 ) .
SP 2 : . 2
. MCU
4 . . PC . SREG |
»  AVR .
AVR —SREG. SREG
( 1 TiC1 ) .
MCU —MCUCR
BIT 7 6 5 4 3 2 1 0
$35$55) [ - | SE | sv1i | svo | 1sci1 | 1sci0 | Isco1l | 1Scoo- |
/ R RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
1:
SE:
SLEEP . SE MCU . MCU
. SLEEP
SM1/0x
8
M1 MO
0 0
0 1
1 0
1 1
ISC11s 1SC10: 11 0
INT1 .
20 20
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9 1
ISC11 ISC10
0 0
0 1
1 0
1 1
ISC11/1SC10 INTL ¢ GIMSK INT1 1.
SC01. 1SCO00: 0 1 0
10 0
ISCOo1 1SC00
0 0
0 1
1 0
1 1
ISCOLV/ISCO0 & INTOL GIMSK INTO s
INTN . . MCU
SE  “1% SLEEP . MCU.
» MCU SLEEP . . 1/0
. MCU RESET { $000]
SM1/0 “0" . SLEEP MCU . . CPU
SPl. UART. . ADC. / . .
M CU. MCUs .
ACSR ACD. MCU . CPU
sSM1/0 ¥10" . SLEEP MCU . .
[ ] - .
{INTO INT1} MCU .
MCU .
MCU .
. MCU . 1ws (25T,
MCU . MCU
SMY0 “11* . SLEEP MCU
T/C2 . ASSR AR ' T/C2
. TIC2 MCU
21 21
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' ' MCU
T/C2 3 ' ' '
: T/C2 MCU
/
AT904434/8535 3 / : 8 T/IC 16 T/C. T/C2
’ T/ICO TI/IC1 10
T/C2 . T/C '
T/C
28 T/C1 TI/CO
K % 10-8IT TG PRESCALER
2 & &
L 2
-
™
™ T 3 T—Di 5
|
Dc ¥ ¥ ¥ ¥ ¥ ¥ ¥ l Y ¥ ¥ 7 ¥ ¥
CstD » csta
CE1 ;}l GE0
cs1z » sz
AY
TIMER/COLUNTER 1 CLOCK SOURCE TIMERICOUNTERE CLOCK SOURCE
TCKI Texa
4 : CK/8. CK/64. CK/256 CK/1024. CK
CK'\ 1 a
29 T/C2
oK
16817 T/C FAESCALER
TOEO - T TS =
sz : T B = f
£1 w W L
os22 A
TIMER/COUNTERZ CLOCK SOUACE
PO
T/IC2 PCK2. » PCK2 ASSR AS2, T/C2
PC6 { TOSC1! ' T/C2 AS2 ' PC6
i TOSC1: PC7 ({TOSC2! C ' PC6
22 22
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{TOSC1) . MCU 14,
256kHz.
8 TI/CO
30 T/CO
30 T/CO
THC0OvER
FLOW 1A
) 7y 1 >
= : ¥
:(_..i PEA T, MASE | TIMER BT FLAG THCO COMFRCE
_ BEGESTER [TIMSK) AEEETER (TIFRY REGEETER [TOCRO)
% EARERRE] RRRREEE
YyYYY¥

7 o
TIMER/COUNTERD > TG ELK BOLRGE COMTHOL =
{FCMT O LOGIC l—— TO

Y
T/CO CK. CK . T/CO
TCCRO . TIFR » TCCRO »  TIMSK  T/CO
T/CO : CPU :
CPU . MCU CPU .
» TICO ; » TICO
T/CO —TCCRO
BIT 7 6 5 4 3 2 1 0
$3353) [ - [ - [ - | - | - [ cso2 | csot | Csoo |
/ R R R R R RW  RW  RW
0 0 0 0 0 0 0 0
7.3
CS02. CS01. CS00:
11 T/CO
CS02 CS01 CS00
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 70,
1 1 1 70,
/ CK
23 23
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T/CO—TCNTO
BIT 7 6 5 4 3 2 1 0
$32($52) | MSB | | | | | | | LSB
/ RIW RIW R/W RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
T/CO / . . T/CO
16 T/C1
30 T/C1 .
31 TIC1
TiC1 OVER- T/CY COMPARE TG COMPAR T
FLOW IR MATCHA IRG Mﬂélfu l'.,*]-' J} l -lx
E TiC1 COMTROL AT COMTRCL
- E | AEGESTER A (TCOR1A) | i AEGISTEA B (TCOR1E) ;
16 i.il v w LB BB
TIC1 IMPUT CAPTURE AEGESETER (ICR1) E CONTRC e
. /‘\ “LoGic PR
e I A kK
15 A 7 !
-'-‘-1[.'-{':l22-'.J:J'I ER1 {TCNE)
15 ay7 .‘:pj ik i
16 BT COMPARATIA i 1680 ’.'-ll'.f-drf'-’-ri..l'u'l'.»'l
F 3
iE 5] 16 ;] [+]
TIMERTCOUNTERT CUTRUT COMPARE AEGISTER -’.E TIMER/COUNTERT G.J!’I;’.JI COMPARE REGEESTEA B
T/C1 CK. CK . T/C1
TCCR1A TCCRI1B . TIFR . TIMSK T/C1
T/CO . CPU .
CPU . MCU CPU .
. T/IC1 : . T/C1
OCR1A/OCR1B . T/IC1 .
A .
T/C1 8& 9 10 PWM . . OCR1A/OCR1B
PWM.
24 24
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ICP » TIC1 ICR1.
TCCR1B . , - ICP
32.
32 ICP
(g2 0
1 HOISE COHCELER | —e  EDSESELECT  [— ICF1
Ko HC 1 CES1
L I
[ Ta'a)
A0 COMPARATOR I ENABLE
o0 COMPARATOR OUTPUT
: 4 4 :
T/C1 A—TCCR1A
BIT 7 6 5 4 3 2 1 0
$2F($4F) | COM1A1 | COM1AO | COM1Bl | COM1BO [ - | - [ PWMI1 | PWMI0 |
/ RIW RIW RIW RW R R RIW RIW
0 0 0 0 O 0 0
3. 2
COM1A1, COM1AOC: 1A, 1 0
COM1A1 COM1AO0 T/C1 OC1A /10
, “1” 12.
COM1B1, COM1BO: 1B. 1 0
coOM1B1 COM1BO T/C1 OC1B
12 1
COM1X1 COM1X0
0 0 T/C1 OC1X
0 1 OC1X
1 0 OC1X
1 1 OC1X
X=A B
PWM ' 16.
PWM11, PWM10: PWM
13 PWM
PWM11 PWM 10
0 0 T/IC1 PWM
0 1 T/ICL 8 PWM
1 0 T/ICT 9 PWM
1 1 T/ClL 10 PWM
TIC1 B—TCCR1B
BIT 7 6 5 4 3 2 1 0
$2E($4E) [ICNC1 | ICESL | - | - [ crci | cs12 | csu | csi0 |
/ RW RW R R RW R/W R/W R/W
0 0 0 0 0 0 0 0
5. 4
ICNC1: {4
25 25
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ICNC1 . ICP- / . ICNC1 “17
. ICP 4 . 4 .
XTAL .
| CESl: 1
ICES1 “0" , TIC1 ICP ICR1.
ICESL “1%, TIC1 ICP ICRL1.
CTC1: T/IC1
cTc:r f1* . A . TIC1 0w cTCcl1  “0% T/IC1
CPU . . 1, A
Cc .
Jc2|c1|c|o]l]...
8 :
.| C2,C2,C2,C2,C2,C2,C2,C2|C1,C1,C1,C1,C1,C1,C1,CG1(C,0,0,0,0,0,0,0]...
PWM . .
CS12. CSll1. CSI0:
14 TI/C1
CS12 Csl1 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 Tl
T/ICI—TCNT1H 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 T/C1 . CPU .
. 8 TEMP. OCR1A. OCR1B
ICR1 . TEMP:
° TCNT1:
CPU TCNTIH . TEMP . CPU TCNTIL
TEMP TCNT1. . TCNT1 (16 1} .
TCNT1H.
° TCNT1:
CPU TCNTIL . TCNTIL CPU: . TCNT1H TEMP
. CPU TCNTIH . TEMP CPU. : 16
26 26
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TCNTL & TCNTIL.
T/C1 / (  PWM b 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
/ RW RW RW RW RW RW RW RW
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
T/IC1 —OCR1BH OCRIBL
BIT 15 14 13 12 1 10 9 8
$29($49) [ MSB
$28($48) LSB
7 6 5 4 3 2 1 0
/ RW RW RW RW RW RW RW RW
RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
T/C1 T/C1 . T/C1 OCR
. TCNT1 OCRIA OCRIB
PORTD5 PORTD4 OCIA  OCIB.
OCRIA/OCRIB 16 : TEMP
. TCNT1
TCNT1 ICR1 TEMP . TEMP;
T/IC1 —ICR1H 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
ICES1 : ICP , TCNT1 ICRL. &
ICF1
ICRL 16 : TEMP
TCNT1
PWM T/C1:
PWM , TIC1 OCRIA/OCR1B 8& 9 10
PWM. T/C1 / . 0 TOP,
0. OCRI1A/OCR1B ( &9 10 ! , OCIA/OCI1B

COM1A0/COM1A1 COM1BO/COM1B1

27 27
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15 TOP PWM

PWM TOP
8 $O0OFF {255} Frct/510
9 $01FF (511) Frc:/1022
10 $03FF (1023} Frc1/2046
16 PWM 1
COM1X1 COM 1X0 OC1
0 0 PWM
0 1 PWM
1 0 OCl1;
OC1 ¢ PWM
1 1 OCl1;
OC1 ¢ PWM
X=A B
PWM » OCR1A/OCR1B 10 ' T/IC1
TOP OCR1A/OCR1B. OCR1A/OCR1B
PWM
33 OCR1

Com pare Waue changes

Gountervalue
o e g o pae Walue

_ I R M f T Pu Cotput OGTX

Synchronized QR Latch

Compare Value danges

Counter Yalue
Ve Gompae Walue

_r‘ !_i ﬂ e

PR Output O35

Unsynchronized OCR1X Latch Gilich
hlode: X = BarE
OCRI1A/OCRI1B:
OCR1 $0000 TOP OC1 13.
13 OCR1X=$0000 TOP PWM
COM1X1 COM1X0 OCR1X OC1X
1 0 $0000 L
1 0 TOP H
1 1 $0000 H
1 1 TOP L
X=A B
PWM , $0000 TOV1.
8 T/C2
34 TI/IC2
34 TIC2
28 28
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TAC2 OVER- TYC2 COMPARE
FLOWIRG MAICH RO

EHRIT AE A BLIS }
B-BIT ASYRCH To52 DAF A BLIS '“ »
EEEEERE ERE !
< %$Eﬂ$§| E AECISTER (TEV) E |$ﬁﬂ%m|
i FEEEEEE
7 YT Y YYYYY
E IE 'I"‘"';ﬁ';'-:E::iJ:?:“'F"'J %_1 (:?é‘!;ll-‘._‘:ﬁ"l o CH
e T 25
h 4 o
! 0-ET COMMPARAT OH E T
*——43%%£#%¥$ﬁ 1
'y -
Y _ ¥
v_i,h; ::! SY RICH UMM i
¢ Y >
T/C2 PCK2 PCK2. T/IC2 TCCR2
. TIFR . TCCR2 TIMSK TIC2
. TIC2 . TIC2
OCR2 . TIC2 .
PD7 {OC2] .
T/C1 8 PWM . . OCR2
PWM.
T/CO —TCCR2
BIT 7 6 5 4 3 2 1 0
$25($45) | - | pwm2 | com21 | com20 | cTC2 | €s22 | cs21 | €s20 |
/ R/W RW RIW R/W RIW RIW RIW RIW
0 0 0 0 0 0 0 0
7:
PWM2: PWM
COM 21/20: 1/0
18
COM?21 COM?20 0C?2
0 0 PWM
0 1 0oCc2
1 0 0C2
1 1 0C2
CTC2: TIC2
cTc2  “1* . TIC2 0. CTC2 “0% TI/IC2
29 29
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CPU
, 1.
C .
Jc2|c1|c|ojl]...
8 . :
.] C2,C2,C2 C2,C2,C2,C2,C2|C1,C1,C1,CG1,C1,CG1,C1,G1|C,0,0,0,0,0,0,0]|...
PWM ,
CS02. CS01. CS00-
19 T/C2
CS02 C01 CS00
0 0 0
0 0 1 PCK2
0 1 0 PCK?2/8
0 1 1 PCK2/32
1 0 0 PCK?2/64
1 0 1 PCK?2/128
1 1 0 PCK 2/256
1 1 1 PCK2/1024
/ o PCK2
T/C2—TCNT2
BIT 7 6 5 4 3 2 1 0
$24(%44) [ 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
T/C2 / o » T/IC2
T/C2 —OCR2
BIT 7 6 5 4 3 2 1 0
$23($43) [ 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
T/IC2 T/C2 o T/IC2 OCR2 ,
TCCR2 a TCNT2 OCR2
PWM TIC2:
PWM » T/IC2 OCR2 8
PWM. T/C2 / , 0 TOP: 0.
OCR2 » OCR2 COM21/COM20
20 PWM
comM21 COM20 0OC2
0 0 PWM
0 1 PWM
1 0 0OC2;
0C2 ¢ PWM
30 30
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1 1 0oC2;
0C2 | PWM !
PWM » OCR2 : TIC2 TOP
OCR2. OCR2 PWM .
35 OCR2
Compars Yalue changes
Counter Value
e il Cormpans Walue
I | I Il . Pt owpur
Synchroned SOCR Latch
Compare Yalue charges
Counter Value
wu sy Gormpar Value
d | ¥ E L. puvm Cutput
Unsynchronized O0R Latch Gilitzh
OCR2: .
OCR2 $00000 TOP OC1 21.
21 OCR2=$0000 TOP PWM
CcCoOM21 COM20 OCR2
1 0 $0000 L
1 0 TOP H
1 1 $0000 H
1 1 TOP L
PWM : $00 TOV2.
—ASSR
BIT 7 6 5 4 3 2 1 0
$22$42) | - | - | - - | As2 | TCN2uB | OCR2UB | TCR2UB |
/ R R R R RIW R/W R/W R/W
0 0 0 0 0 0 0 0
7.4:
AS2: TIC2
A2 » T/IC2 TOSC1 . PC6 PC7 ) 1/O.
A2 “0% TIC2 . TCNT2, OCR2 TCCR2
TCN2UB: T/C2
T/IC2 ' TCNT2 TCN2UB a TCNT2
TCN2UB . TCN2uB  “0” TCNT2 .
OCR2UB: 2
T/C2 : OCR2 OCR2UB . OCR2
OCR2UB . OCRUB  “0" OCR2 .
TCR2UB: T/C 2
T/C2 , TCCR2 TCR2UB . TCCR2
TCR2UB . TCR2UB “0” TCCR2 o
31 31

TEL:15013652265 QQ:38537442


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

http://www.eehome.cn
AT90S4434/8535

TCNT2, OCR2 TCCR2

TCCR2
T/C2
T/C2
[
1. T/C2 OCIE2 TOIE2.
2. AS2
3. TCNT2, OCR2 TCCR2
4. TCN2UB. OCR2UB TCR2UB
5. : "
® 32768Hz :
256kHz.
° TCNT2: OCR2 TCCR2
: TCNT2
° T/C2 MCU :
: MCU
T/C2 MCU
" MCU
° T/C2
TOSC1

1. TCNT2. OCR2 TCCR2
2.
3.

T/C2

TCNT2 »  OCR2
TCNT2. OCR2. TCCR2
256kHz.
: V4.
: TOSC1
» 3
OCR2. ASSR
TCNT2: OCR2 TCCR2
OCR2 TCNT2
TOSC1
MCU
» MCU :
VCC:5V ’ 1IMHz.
WDT.

i8 I
: WDT

32
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36
Crrillabr
1M At Vo = BY WATCHDOG
FRORMz Al W = O PRESCALER |
- §§§§§E§§
HEIR R
WATCHDOG LEEEEERE
Y YYYYYYY
wL‘,‘-PD—%
WP
WDP2
WOE
MCLU RESET
—WDTCR
BIT 7 6 5 4 3 2 1 0
$21¢4y| - | - | - [ wDTOE| WDE | wbP2 | wDP1 | 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 “17 . WDTOE “1” WDE .
1. WDTOE  WDE 1s WDE “17%
2. 4 ,  WDE 0.
WDP2. 0:
22
WDP2 | WDP1 | WDPO V=3V Vec=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 .
EEPROM /
EEPROM /o .
EEP , 2.5~4ms .
. EEPROM; :
, / Vee_ | . MCU
. , , EEP . EEP
33 33
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EEPROM : . .
EEPROM / , CPU 2 . .
EEPROM —EEARH  EEARL
BIT 15 14 13 12 1 10 9 8
$1F($3F) - - - - - - - EEARS
$1E($3E) | EEAR7 | EEAR6 | EEAR5 | EEAR4 | EEAR3 | EEAR2 | EEARL | EEARO
7 6 5 4 3 2 1 0
/ R R R R R R R RIW
RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 X
X X X X X X X X
EEARH EEARL  AT90S8535 512 EEPROM. AT90S4434 EEARH.
EEPROM , 0 255511
EEPROM —EEDR
BIT 7 6 5 4 3 2 1 0
$1D($3D) | MSB | | | | | | LSB |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
EEDR7. EEDRO: EEPROM
EEPROM , EEDR DDAR ; » EEDR
EEAR .
EEPROM —EECR
BIT 7 6 5 4 3 2 1 0
$te | - | - | - | - | EERIE| EEMWE | EEWE | EERE |
/ R R R R R RIW 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 s
1. EEWE O
2. EEP EEAR;
3. EEDR:
4. EEMWE;
5. EEMWE 4 ,  EEWE 1.
(Vee=2.7V 4ms s Vgo=5V 25ms , EEWE
. . EEWE ,» CPU 2 .
34 34
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: 4 5 . EEP
EEP : RRAR EEDR : EEP "
la

EERE: EEPROM

EEP : EERE EEDR. EERE EEPROM

EEDR. EEPROM : - EERE :
CPU 2 "
EEP EEWE- : EEAR EEDR

EEP : "

EEPROM
» CPU EEPROM , EEPROM o
EEPROM a
EEPROM : EEPROM
; CPU a
EEPROM 3 :
1. /IRESET . { BOD— Brown-out
Detection’ - AVR BOD - -
2. Vce AVR o CPU ,
EEPROM a
3. FLASH o

—SPI

SPI AT904434/8535 "
AT9054434/8535 SPI
+ 3

LSB MSB

o 6 6 6 ¢ 0 O
A

37 SPI

35 35
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]

WSO
PBE&
M
XTAL Y MOS!
MSB LSB o 3 PBS
7" 8 BIT SHIFT REGISTER I o
v READ DATA BUFFER =)
DIVIDER o
+4+16+64+128 =
& & =
1 O
[}
K =
T T SPI CLOCK (MASTER O T Sck
SELECT CLOCK = 5 Pa7
LOGIC
E‘ E‘ Yo "M &5
o | P4
F) 175 A A &
E B
E
253
ot MSTR .
SPI CONTROL E .
| &l o 4 L4 —
w 0 w E £ B I g
5 g s 553258 & § &
L k 1 1 i 1 1
5P| STATUS REGISTER SPI CONTROL REGISTER
N 8 8 s
. <G —
F
¥ L
SP| INTERRUPT INTERNAL
REQUEST  DATA BUS
CPU SPI 38. PB7 {SCK! . .
SA SPI . PB5 {MOSI ] .
PB5 { MOSI) . . SPI .
SPCR  SPIE [ SPI ) , . .
. PB4 (/SS}, . 16
38 SPI
MSB  MASTER LSB  fycq wisol MSB  SLAVE LSB
S BIT SHIFT REGISTER ¥ - BETSHFTREGETER*W
3 i i
- EMDSI MDSIE N
SPI sCk BCK
CLOCK GEMNERATOR * * éﬁ E
Ve J,—
SPI . .
. S . A .
%6 36
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SPI » MOSI. MISO. SCK /SS
16 SPI
{ 3 { 3
MOSI
MISO
SCK
/SS
/1SS
SH iSPCR MSTR Ja /SS . ISS
’ 1/0 SPl. /SS » ISS
SH a » ISS 1 ’ SPl
a » SPI
1. SPCR MSTR “0%, SPI » MOS| SCK a
2. SPSR SPIF ’ SPI ’ a
’ SA » ISS a
MSTR a MSTR ’ MSTR:
SPl ’ /SS « ISS » SP » MISO
a /SS ' » SPI a
/SS » SPI - /SS :
: SCK \ 4 . CPHA CPOL a
39 SPI i CPHA=0, DORD=03
SCK CYCLE# T 213121515171z
(FOR REFERENCE})
SCK (CPOL=0) I P I I I I P P P Y 1 I
sekcPoL=1 ] NLASLASLT LATLA T LTN T
{FROM M!'.Sh'i"gﬂsj: MEEX 6 » 5 ¥ 4 X 3 ¥ 2 ¥ 1 xLSBE
MISD _ER X768 #7524 ¥ 3 )2 4 1 XLGB
(FROM SLAVE)
55 (TO SLAVE) |
R RN I
*MNot defined but normally MSB of character just receivad.
40 SPI i CPHA=1, DORD=0}
SCK CYCLE#® 1] e[ ala]s]e]7]s
(FOR REFERENCE}
SCK (CPOL=0) I I I I B P M P B I I I I I
SCRICPOL=1) ™ oLl Tl
MOS|
{FROM MASTER)
MISD
(FROM SLAVE)
55 (TO SLAVE)
SAMPLE

Prree et

*Mot defined but normally LSB of previously transmithed chamacter.

37 37
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SPI —SPCR
BIT 7 6 5 4 3 2 1 0
$oD($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: SPI
SPE: SPI
DORD: DORD “1% LSB : DORD “0% MSB
MSTR:
MSTR . . MSTR  “1% /SS . .
MSTR . SPIF MSTR
CPOL: CPOL SCK
CPHA: 39 40,
SPR1, SPRO: SPI
17 SCK
SPR1 SPRO SCK
0 0 fo /4
0 1 fo /16
1 0 fo, /164
1 1 fo /128
SPl —SPSR
BIT 7 6 5 4 3 2 1 0
$0E($2E) | sPlIF [weoL | - | - | - | - | - | - ]
/ RIW RIW R R R R R R
0 0 0 0 0 0 0 0
5.0
SPIF: SPI
. SPF ISS { Vo SPIF
. SPSR, SPDR SPIF
WCOL:
SPI SPI SPDR WCOL. WCOL SPSR.
SPDR
SPI —SPDR
BIT 7 6 5 4 3 2 1 0
$OF($2F) | _MSB | I | | | | | Ls8 |
/ RIW RIW RIW RIW RIW RIW RIW RIW
X X X X X X X X
UART
AT90S4434/8535 .
° { bps!
[ J
e 38 9
[ J
[ J
[ J
38 38
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°
® 3 ' '
41 UART .
UART UDR a UDR
[ , UDR a
[ J , » UDR
41 UART
DATA BUS
- l -
wTal—# BAUD RATE el TS UART /O D ATA
GENERATOR REGISTER (UDR)
STORE UDR
SHIFT ENAELE =
FIN CONTROL
¥ LOGIC
1 TED
BAUD WCTFBIT TX .
5ol »
LONTROL LOGIC © SHIFT REGISTER FbA
T IDLE
soglsl  gEblek
&) ||| £ L1
UART CONTROL UART STATUS
REGISTER (UCR) REGISTER (USR)
Wi w ol
e IDMAEUS ﬁg|
[ = = '
- -
|
TXC  UDRE
IR IR
10 (113 » UDR a UDRE
. UART a . 0
i ) ) 9 10¢ ) . 9 i UART
CHR9 1y UCR TXB8 9.
UART TXD ’ ’ a UDR ’
UART a » UDRE ,
UDR. UDR ' bit '
TXC a
UCR TXEN UART a TXEN “0" . PD1 /10 . TXEN
39 39
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“1" , UART PD1. , a
42 UART
DATABUS
- + -
UART X0 DATA
REZISTER (UCR)
wia—»]  BAUD RaTE  [PRUSFI e | SAUE
ENERATOR
STOREUDR
FIN COMTROL
LOEIC
PD0 PAD o DATA RECOWERY Ed 100113-BIT RX
LOGIC > SHIFT REGISTER
- - -
L
A E
£[E[5(&2 Z[25]u|z
¥ L J wowl ||
UART COMTROL JART STATU S
REGISTER (UCR) REGISTER (USR]
W W g
s [
i Elz I DATABUS l
-+ o
RxC
IRQ
16 RXD a
1 1 a 1
. CPU 8 9 10 RXD 3 a
, , =« MCU
1 0 a
» MCU a 8:
9 10. 3 o 43 o
43
HAL
START EIT, il ul] oz 4] Da 03 D& ov STORET
RECENER
o PG i Roooor @ oo ooooodlE ool ool @l ool oo B ol
» 3 a » USR

40 40
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FE . UDR FE.
. UDR, USR RXC . UDR
: . . UDR
UDR. UDR UDR. 9 . UCR RXB8
UDR 9.
UDR . UART . USR OR .
UDR . OR UDR . . . CPU
. UDR OR .
RXEN “0% . PDO /O . RXEN . UART
PDO, .
UCR CHR9 “1* 9 . 9 UCR TXBS8
UDR s 9 RXB8.
UART
UART —UDR
BIT 7 6 5 4 3 2 1 0
$0C($20) | _MSB | I | | | | | LsB |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
UDR . . . UDR
UDR UDR UDR.
UART —USR
BIT 7 6 5 4 3 2 1 0
$B$2B) | RXC | ™xC | WDRE| FE | OR | - | - | - |
/ R R R R R R R R
0 0 1 0 0 0 0 0
2.0:
RXC: UART
RXC UDR: .
RXCIE “1”, RXC . RXC UDR .
. UDR RXC»
TXC: UART
TXC . UDR .
TXCIE ,  TXC . TXC .
w17 .
UDRE: UART
UDR . UDRE .
UDRIE UDRE “1%, UART . UDR
UDRE. . UART UDR
UDRE: .
41 41
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UDRE “17,
FE:
MCU { s “0"  FE
“1"  FE
OR:
UDR . ,  OR
UDR OR
UART —UCR
BIT 7 6 5 4 3 2 1 0
$0A($2A) | RXCIE | TXCIE | UDRIE| RXEN | TXEN | CHR9 | RXB8 | TxB8 |
/ RIW RIW RIW RIW RIW RIW R W
0 0 0 0 0 0 1 0
RXCIE:
TXCIE
UDRIE: UART
RXEN:
UART . TXC: OR FE ;
TXEN:
TXEN ; . ;
CHR9: 9
MCU 9 . 9 / RXB8TXB8 . 9
RXB8: 9
9
TXBS: 9
9
fCK
BAUD = ——%
16(BURR +1)
. BAUD = ;
fox =
UBRR = UART { 0-255)
18 UBRR
18 UBRR
IMHz | % 1.8432 | % MHz | % 24576 | %
MHz MHz
2400 [ UBRR 0.2 47 0.0 51 0.2 63 0.0
= 25
4800 12 0.2 23 0.0 25 0.2 31 0.0
9600 6 7.5 n 0.0 12 0.2 15 0.0
14400 3 7.8 7 0.0 8 3.7 10 3.1
42 42
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19200 2 7.8 5 0.0 6 7.5 7 0.0
28800 1 7.8 3 0.0 3 7.8 4 6.3
38400 1 22.9 2 0.0 2 7.8 3 0.0
57600 0 7.8 1 0.0 1 7.8 2 12.5
76800 0 22.9 1 33.3 1 22.9 1 0.0
115200 0 84.3 0 0.0 0 7.8 0 25.0
3.2768 % 3.6864 % AMHz % 4.608M %
MHz MHz Hz
2400 | UBRR 0.4 95 0.0 103 0.2 119 0.0
= 814
4800 42 0.8 47 0.0 51 0.2 59 0.0
9600 20 1.6 23 0.0 25 0.2 29 0.0
14400 13 1.6 15 0.0 16 2.1 19 0.0
19200 10 3.1 1 0.0 12 0.2 14 0.0
28800 6 1.6 7 0.0 8 3.7 9 0.0
38400 4 6.3 5 0.0 6 7.5 7 6.7
57600 3 125 3 0.0 3 7.8 4 0.0
76800 2 12.5 2 0.0 2 7.8 3 6.7
115200 1 125 1 0.0 1 7.8 2 20.0
7.3728 % 8MHz % 9.216M % 11.059 %
MHz Hz MHz
2400 | UBRR 0.0 207 0.2 299 0.0 287 -
= 191
4800 95 0.0 103 0.2 119 0.0 143 0.0
9600 47 0.0 51 0.2 59 0.0 71 0.0
14400 31 0.0 34 0.8 39 0.0 47 0.0
19200 23 0.0 25 0.2 29 0.0 35 0.0
28800 15 0.0 16 2.1 19 0.0 23 0.0
38400 1 0.0 12 0.2 14 0.0 17 6.7
57600 7 0.0 8 3.7 9 0.0 1 0.0
76800 5 0.0 6 7.5 7 6.7 8 6.7
115200 3 0.0 3 7.8 4 0.0 5 20.0
UART —UBRR
BIT 7 6 5 4 3 2 1 0
$09($29) |_MSB_| I | | | | | LsB_|
/ RIW R/W R/W RW R/W R/W RW R/W
0 0 0 0 0 0 0 0
43 43
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PB2 { AINO} PB3 { AIN1} . PB2 { AINO}
PB3 { AIN1} . ACO .
{ . B T/C1 . 44
44
Woo
.'I'.CIZI—Il-l
P B nZIE
(R —|
* INTERBUET _}nmm
COW R ROTOR
—™ SELECT IR
FE] = 0T
AL J
ACIS1T AZESO LT
To T CAPTURE
TRISSER WL
W20 -
—ACSR
BIT 7 6 5 4 3 2 1 0
$08($28) | AcCD | - | ACO | ACI | ACIE | AcCIC | ACISL | ACISO |
/ R/W R R RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
6:
ACD:
ACD {{1”
ACD .
ACO:
ACO
ACl:
ACI . ACISIL  ACISO . ACl |
“1",  CPU . .+ ACI . . AC
“1% . . ACSR Bl
CB . ACl
ACIE:
ACIE “1" ,
ACIC:
ACIC “1" , TIC1 . . T/C1
. TIC1 . ACIC
“0" T/IC1 . T/IC1 » TICIE1
ACIS1, ACISO:
44 44
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16 ACISVACISO

ACIS1 ACISO
0 0
0 1
1 0 { ACO!}
1 1 L ACO!
ACISVACISO ,
® 10
e 2 SB
® (05.SB
® 65-260us
® 3
[
[
® ADC
[
AT904434/8535 10 AD = ADC 8
, A ADC . ADC . ADC
45,
ADC AVee AGND. AGND GND + AVee Ve
+0.3V.
AREF . AGND - AVcca
45 ADC
A COMNVERSI0N
COMPLETE RO
o B-BIT DATABLUE -
Extemal l h »
Relemrance o
Wolage E
\
_— 3 ¥ rY¥ ¥ 1
—" TO-EIT DAL -+ COMVERSION LDGIC
— .
fpun 7] e RS j
1 _.;-._ANI‘L E & HOLD
— COMPARAT OR
—
—=

45 45
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ADC — a ,
: « ADC ADC - ADCSR
ADFR a
ADC ADCSR ADEN . ADC .
ADC, AD a ,
12 ADC .
ADSC AD a ADSC ; ADSC
a » ADC , a
ADC 10 » ADCH ADCL. ,
’ ADCL. ADCL. ADC .
, ADCL. ADCH ADC ,
ADC , . ADCH » ADC
ADCH ADCL a
ADC ADIF. ADCH
» ADC a
46 ADC
Mrl;:'.il """ " 7BIT ADC PRESCALER
'EPEEEE
5l E E| E E S
ADPSG
ADPE
ADFE2
ALK CLOCK SOURACE
ADC , ADC {50 — 200kHz} .
ADCSR ADPS0-ADPS2 ADC a ADCSR ADEN ,
’ ADEN « ADSC ADC = AD
ADC . - 1.5 ADC a 13 ADC
, ADC a ’
ADC , 47 a , ADSC %1% a
» ADC . 200kHz
: 651 S 15.4kSPS  Samplings Per Second’.
27.
47 { j
46 46
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! | . . ‘
Cycle number 11[2: \721‘ES|14‘15}16{17‘78119E20|21‘22{23‘24‘25|26t1|2
‘ Lo . L
ADG clock | S I
mDEN ] . : ; ' L
‘ ! | . ‘
ADSC 7 | : | Vi
1 ! : : 1
Holdstrobe.:—,j ; I:_§ : :
ADIF ‘ ‘ : : ]_T—
1 Lo : L
ADcH 7 ‘V T, 7 T 7 7 TP _wisB of resut
ADCL )/ /‘ Y/ /IV ﬂp:( LéEo! result
‘ o . S
4 x
Dummy Conversion Actual Conversion ?)(e)?wsg?si on
27 ADC
* {ns)
' 14 25 25 125 - 500
' 14 25 26 130 - 520
2 13 13 65 — 260
2 13 14 70— 280
48
Cycle number | 1] 2] 8| 4| 5| 6] 7] 8| of tof 11| 2] 13| 14| 1| 2|

reeynininininininginipininininininininlin

ADSC T Vg
wocn T < s ot vesun
wo. T K s ot v

)

One Conversion Next Conversion

49

47 47
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Cycle number 1 12 13 1 2

ADC clock

ADSC

Hold strobe

ADIF

ADCH EEEF;;EEEE?;FEEE?;EEEE% MSB of result
ADCL WK LsB of result

o
One Conversion Next
Conversion

ADC
ADC CPU
1. ADC, .

ADEN =1

ADSC =0

ADFR =0

ADIE =1
2. . CPU . ADC
3. ADC . ADC MCU
ADC —ADMUX

BIT 7 6 5 4 3 2 1 0
sorg2ny | - | - | - ] - [ - ] mux2]| muxi | muxo |

/ R R R R R RIW RIW RIW

0 0 0 0 0 0 0 0

7.3:

MUX2. MUXO:
ADC 0-7
ADC —ADCSR
48 48
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BIT 7 6 5 4 3 2 1 0
$06($26) | ADEN | ADSC | ADFR | ADIF | ADIE | ADPS2| ADPS1| ADPSO|

/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
ADEN: ADC
ADSC: ADC
ADC : w17 .
: . ADEN
. ADC ADC.
ADSC . : ADC
( ADC ), ADSC . {ADSC )
., ADSC .
ADSC
ADFR: ADC
ADC . ADC
ADIF: ADC
ADC ADIF . | ADIE ., ADC .
ADIF . 917 . ADCSR - -
ADIE: ADC
ADPS2. ADPS0: ADC
28 ADC
ADPS2 ADPSL ADPSO
0 0 0 2
0 0 1 2
0 1 0 4
0 1 1 8
1 0 0 16
1 0 1 32
1 1 0 64
1 1 1 128
ADC —ADCL ADCH
BIT 15 14 13 12 1 10 9 8
$05($25) - - . - - . ADC9 | ADCS
$04($24) | ADC7 | ADC6 | ADC5 | ADC4 | ADC3 | ADC2 | ADC1 | ADCO
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
ADCL ADCH .
. ., ADC :

49 49
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ADC / ADMUX
ADC
AT90S4434/8535 EMI,
1. AT90S4434/8535 PCB
2'\ [-] 1
3. AVcc RC Vece
4., ADC CPU .
5. A . ADC
50 ADC
s = = & ] Y
8 5 8 8 3
o 1 £ £ £ = 2
] [=] - o oy =
=z (0] |
(D] = : o‘f E :Tf 55 c% I
1 gﬁ'
1 441 1 {43 421 |41 40 E :
1 o |
S e oAt ADCY :
1
|
1
|
i |38 | PAS (ADCS
! { ) :
i
|
t |37 | PAB (ADCS)
* :
1
|
1
[0 . Y (N MSS— !
] 1
© 1IER
< 35 | AREF ;|S I
9 T
et |
i AGND
> 34 o7 ‘& w
<L 5 |
If '
1

AVec A s s A + RC .

ADC (Ta=-40TC -85T)

Min Max

10 Bit

VREF =4V 1 2 LSB

50 50
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ADC =
200kHz
Vrer = 4V 4 LSB
ADC = 1IMHz
Vrer = 4V 16 LSB
ADC = 2MHz
Vrer > 2V 0.5 LSB
Vier > 2V 0.5 LSB
{ ) 1 LSB
65 260 s
50 200 kHz
AVec Ve - 0.39 Vee +0.39 Y,
Vrer AGND AVcc \
Reer 6 10 13 K0
Rain 100 M e
1. AVe 2.7V
2. AV 6.0V
/O
AVR /O - - . Bl CBI
. / . ] L. / . Yo
A 8 1o . A 3 1/0 : —PORTA. $1B {$3B!:
—DDRA. $1A ($3A} —PINA. $19 ($39). PORTA DDRA
. PINA . . 20mA
. LED. . . . A
ADC . A . ADC
Vo2
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 |
/ R/W RIW RIW R/W RIW RIW RIW RIW
0 0 0 0 0 0 0 0
A —PINA
BIT 7 6 5 4 3 2 1 0
$19($39) | PINA7 | | | | | | | PINAO |
/ R R R R R R R R
51 51
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Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
PINA ' A a PORTA A
: PINA a
A /O
/1o . A 8 a
PAN, 1/0 : DDRA DDAnN a DDAnN 1%, PAN
: DDAnN “0%, PAN a » A a
29 A
DDAnN PORTAN /0
0 0 N i ]
0 1 Y
1 0 N 0
1 1 N 1
n: 7:6.0;:
51 A i PAO-PA7)
T] Rl N
MOS
up
RESET
|
a sl &
DO
A
I
Wo -
=
RESET m
| 8
POn a ja %
) H "JE.TAI: )
A
] e
[~ .
L
PINFON e 34
% ;}_} I~
| ¥
T ADG MU » A0t
WE WRITE PORT A
WE: WRITE DDRA
Fi: AEAD POFT A LATCH
R FAEAD POATAFIN
RD:  READ DORA
B
B 8 /IO . B 3 1/0 : —PORTB $18 1 $381.
—DDRB: $17 {$37] —PINB: $16 ({$36). PORTB DDRB
» PINB a a 20mA
' LED. ' ' a
B
52 52
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30 B
PBO TO (T/CO )
PB1 T1 (T/C1 )
PB2 AINO )
PB3 AIN1 )
PB4 /SS i SPI )
PB5 MOSI )
PB6 MISO i )
PB7 SCK )
B , DDRB  PORTB
B —PORTB
BIT 7 6 5 4 3 2 1 0
$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 R/W RIW RIW RIW 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 I/O
/O . B 8
PBn, 1/O : DDRB DDBnN . DDBn “1%,  PBn
DDBn  “0",  PBn . . B
31 B
DDBnN PORTBN 110
0 0 N { )
0 1 Y
1 0 N 0
1 1 N 1
n:7s6.0:
B
® SCK—PB7
SPI . . . DDB7
. SPI ., SCK PB7 DDB7
® MISO—PB6
53 53
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SPI ’ ’ DDB6
a SPI » MISO PB6 DDB6
® MOSI—PB5
SPI : : DDB5
a SPI » MOSI PB5 DDB5
® /SS—PB4
DDB4 . ISS
SPI. ’ DDB4 DDB4  “1%
PORTB4
® AIN1—PB3
{ DDB2=31, iPB3=0)
® AINO—PB2
': DDBZZO:I L] ': PBZZO:' L]
e T1—PB1 T/C1
® TO—PBO T/CO
B
52 B iPBO PB1)
i A
MOS
PULL- —! 5—'
e
RE?EF
[+] R T it
DoBA
[+
A
|
" g
RESET @
2
- 1 0 3
- ~ eorran
i
Fi
WP
[,
o v
WPL WRITE PORTH I TIMERn CLOCK
g -, e
RP: READ PORTE PIN
E_I} gE;\DDDRE
CSp2 CEnt CEBnD
53 B iPB2 PB3)
54 54
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Pl

S

'y
MOS |$ ,
PLAL-
LR
RESET
|
a 3] =
falslos
I
A
I
WO o
=
RESET o
| =
o 3] ™ &
o~ PORTEN
C
A
B e
PVETH —
¥ S
Y
TO COMPARATCE * A

AL:
AD:

e

WHITE PORTB
WHITE DORS
FAEAD POATE LATCH

. AEAD POATEFIN

AEALD DDRAE
23
i1

55

i PB4)

55
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= o

T;I A
e —ps
ur
REliEI'
| Q ofe
~J t

L+
A
I
o w
=
RESET o
| 3
I FB-tE Q@ O E
BOATES
[
LY
AL e
e
AR
w F"“'-..
L \J

We.  WRITE PORTE MsTH
WO WRITE DDRE SPE
Fi:  FEAD POSITE LATCH

FE.  READ PORTE BIM

FD:  AEAD DOAB
MSTR: Pt MASTER EMABLE N
SPE:  SPFEMABLE = SFER

5 B { PB5)

56 56
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an
T] A
MO |$ ,
PLEL-
P I E
nl:lsrr
( a 7 ole
1 fulelc]
[
i
|
win Li)
=
RESET @
| =
IPBBE < | ™ )
PORTES
c
- A
R e
M~ N
——
_9_ I~
| Y
We.  WRTE PORTE r METR
R READ p?:glﬁg LAFCH AN =E
FF: AEAD POATE FEN S MASTER
RD:  AEAD DORE UT
EPE: 5P| EMABLE
MSTR MASTER SELECT ,_.G:_
]—|_\ @ . SFI ELAVE
i/ M

57 57
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AD

A
MOS |ﬁ
PIEL-
up
RESET
|
a " ook
1 falsli
o
A
I
] -
=
1 RESET o
| £
Paa < o P ole &
PORTES
c
. '
R We
———— Ji
l}‘ M~
= = v
We:  WRITE PORTE
W, WRTE DDRS { ;F’ER
Fi:  AEAD POATE LATCH [
RE: AEAD POETE BN =PI SLAVE
RO AEAD DDRE our
SPE. 7| EMABLE
MSTR MASTER SELECT
 SFIMASTER
huu-} L
57 B (PB7)

58 58
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MO !i
PLEL
up

DATA BUS

we:  WHITE PORTES

C
C 8 1/0
C 3 110 —PORTC, $15($35!, —DDRC: $14($34}
—PINC, $13 ($33). PORTC DDRC » PINC
20mA .
LED. . .
C —PORTC
BIT 7 6 5 4 3 2 1 0
$15($35) | PORTC7 | | | | | | | PORTCO |
/ RIW RIW RW RW  RW RW  RW 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
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$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 /1O
/o , C
PCn, 110 . DDRC DDCn DDCn  “1%,  PCn
DDCn  “0%  PCn . . C
2 C
DDCn PORTCn 1/O
0 0 N { )
0 1 Y
1 0 N 0
1 1 N 1
n: 7» 6.0
58 C { PCO-PC5)
E AD ‘l
MOS
up
REEET
|
n 0 1 b
™ ooca
|v
WO -
RESET %
| =
- CI 2]
E T .'r*-_.*.qr;:r?
A
— we
S
1P
% ™~
L,,..-"‘" L 4
WP WHTE PORTC
W W
AL ; LATCH
AF: HAEAD PCHTC PIMN
f:.:]: :'_—:'!!Lﬁl?l:ﬂf—lﬂ
60 60
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50 C { PC6)
AD
T] A
MOS
i p—( =] — >
RE.l."-',EI'
aQ H £
DOCE
g
o Y
REBET g
| =
[} AN %ol [¢ :
[H
A
f RL )
L~ g
L
L.,,-""

WP WRITE PORTC
WO. WRITE DDRC
AL HEAD POATC LATCH AEE

RP: AEAD POATE P TIC2 OEC
RD:  AEAD DOAG AKE IMPUT
hE2: ASYNCH SELECT Tioe

60 C i PC7)
RD
T;I N
MOS
vt — == S
up
RESET
|
a " ofe
opcr
c
i
|
wo o
1
RESET ]
' 2
R
PCT Q D -
D d PORTCT
G
A
- 1
L
rnp
| Y
WP- WRITE PORTC
WD: WRITE DDRC AGz
AL READ PORTC LATCH
AP READ PORTC PIN iz 0SC
AD: READ DORC AMP OUTPUT
ASZ ASYNCH SELECT TiCE

61 61
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D
D 8 110 .
D 3 10 : —PORTD: $12 ($32), —DDRD, $11
($31) —PINDs $10 {$30}. PORTD DDRD . PIND
D 20mA . LED. .
D
33 D
PDO RXD {UART )
PD1 TXD {UART )
PD2 INTO ¢ 0 )
PD3 INTL © 1 )
PD5 OC1A (T/C1 A )
PD6 /WR
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 | | | | | | | DDDO |
/ 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 | | | | | | | PINDO |
/ 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 1/O
PDN, /0 : DDRD DDDn . DDDn  “1%,  PDn
DDDn  “0%  PDn . . D
34 D
DDDn PORTDN 1/0
0 0 N { i
0 1 Y
1 0 N 0
62 62
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| 1 1 | N | 1
n: 6.0
D
® /RD—PD7
® /WR—PD6
® OCl1A—PD5
PD5 T/C1 a PD5 « OC1A PWM
® |[NT1—PD3
1
® |[NTO—PB2
0
® TXD—PD1
a ' DDR1.
® RXD—PDO
a ' DDRO. PORTDO
“l”,
D
61 D i, PDO}
T] Rl A
PIEL
e -1
—|
RESET
|
oooo
I
Wo "
RESET o
| =
TaT _-"'"-1 ') fu] ™ E
- ~l POATDO
A
— Al we
-3 =
WP
s N
= | ¥
WP WRETE POATD REN
WD WRTE DDRD
AL AEAD POATE LaToH > RN
ap-  AEAD POATE FIN
Al AEAD DOAD
AN AT RE
RIEN LAAT RE
63 63
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D {PD1}
2]
T;I A
MO
P
REfEI’
H -
e o]
[
A
|
"o o
=0
RESET ]
| =
(] < o ® ol &
POATDM
[
A
AL e
I\F )
& (P v
(=3 WHTE PORTD
o WHTE DDRD THEEN
Fi: HAEAD PORTD LATCH
R AE &) PORTD PIN T
FE: AEAD DORD
THD:  BAHET TRAMSMIT DATA

THEM: UAHT TRANSMIT ENABLE

63

{PD2 PD3!

64 64
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b A
MOS T‘L\. -
o -
RESET
|
[+] R o
DO0n
&
[
' a
RETEF i
=
. R 2
E’ | y
&
AL e
I
> > ¥

64 D (PD4 PD5!

H
l
EF—pa %: —-—g F—o E:ﬁ-—-
DATA BUS

-
: WRITE PORTD [ COMTAD
:  WRITE DDRD —t COMEAL

WP

WD

RS, READPORTDFIN oTEUT

RS READ DORD MODE SELECT [ COMP: MATCH 1
65 65
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65 D i PD6)
AD
T;I A
MOCS
up
RElsEI'
o
coos |
-
f
Wi o
=
REBET =
| &
POG <! a 7 oole &
[+
A
R W
l‘[ )
b L~ ¥
W WRITE PORTD
g: IHHEH’!LEFE@;% e ﬁ MICISE CAMCELER I—Di EOGE SELECT [—P [[=R]
FP AEAD POATE PIM T T
FD:  HEAD DORD
ACEC: COMPARATOR 1T EMABLE [{eiim] PCES
ACT: COMPARATOR CUTPLT ACIC
ACD
66 D PD7}
66 66
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MOE
FLUAL-
ur

RESET

DATA BUS

o ® ple
PORTO?

[For]

)

RP

@ > Y

WRITE PORTD COM2d
COmM21

L~
WRITE DDRD —(_ | X
READ PORTD LATCH e
READ PORTD FIM
READ DORD MODE SELECT COKP. MATCH 2

83233

ATI034434/8535 , 35
35
LB1 LB2
1 1 1
2 0 1 113
3 0 0
: 1. 1 o 1
ATI034434/8535 : SPIEN FSTRT .
® SPIEN ¢ %" . . “0*.
® FSTRT { “0" ., MCU “1%
[ 0”
Atmel 3 ,
67 67
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ATI0A4434:
1. $000: $1E ¢ Atmel i
2. $001: $92 (4K FLASH:
3. $002: $02 i $01 $92 4434)
AT90S8535:
1. $000: $1E ¢ Atmel i
2. $001: $93 (8K FLASH!
3. $002: $03 { $01 $93 8535}
3 : $00. $01  $02.
FLASH EEPROM
ATO0S4434/8535 4K /8K FLASH 256/512 EEPROM;
“1%. +12Vv - +12V
+ FLASH EEPROM;,
36
ATI04434 4.0V — 6.0V 4.5V —55V
ATI0LHA434 2.7V — 6.0V 45V — 5.5V
AT90S8535 4.0V — 6.0V 4.5V - 55V
ATI0LSB8535 2.7V - 6.0V 45V - 5.5V
FLASH. EEPROM.
67
ATO0S4434/8535 +EY
ROY/ESY +— PD1 veo
[ — » FOZ FBET7 -PEO | = DATA
WE ——» P03
BS —f PD4
HAD ——» D5
XAl ——f PDB
12V ——» HEGET
L ——»f 1AL
—1 GND
ATO0S4434/8535 « XALXAO

68 68
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/WE J/OE . "
37
/0
RDY/BSY PD1 o 0O: 1:
/CE PD2 I ! i
/WR PD3 I ! i
BS PD4 I (“0™ “1% i
XAO0 PD5 I 38
XAl PD6 I 38
DATA PBO-7 110 i /OE i
38 XAl XAO
XAl XAO0 XTAL1
0 0 FLASH EEPROM i BS
0 1 (BS i
1 0
1 1
39
1000 0000
0100 0000
0010 0000
0001 0000 FLASH
0001 0001 EEPROM
0000 1000
0000 0100
0000 0010 FLASH
0000 0011 EEPROM
1. 27 Ve GND
2. /IRESET  BS: 100ns
3. [/RESET 11.5~12.5V BS /RESET +12V 100ns
FLASH EEPROM: FLASH EEPROM
: FLASH EEPROM
13 n .
1. XAl XA0O  “10" —
2. BS “0".

69 69
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3.
4,
5.

DATA
XTAL1
IWE

FLASH

A:
1.
2.
3.
4.
B:
1.
2.
3.
4.
C:
1.
2.
3.
4.

D:

1.
3.
5.
E:
1.
2.
3.

i
F:
1.
2.
3.

G:

1.
2.
3.

!

XA1l,

BS

DATA
XTAL1

XAO0
13 O”

XAl. XAO

twiwH_ce

1000 0000" —

%107 —

%0001 0000* —

%00 —

BS “qr

DATA =
XTAL1

XAl. XAO

" RDY/BSY "

FLASH

{ $00 - $07/$0F)

“00” —

BS “or

DATA =
XTAL1

XAl. XAO
DATA =
XTAL1

BS
WR
RDY/BSY
68}

XAl. XAO
DATA =
XTAL1

RDY/BSY
69!

{ $00~$FFJ

“01% —

WM
O J—

{ $00~$FFJ

“01Y —

i 256

EEPROM

: RDY/BSY

{ $00~$FF

)
FLASH

: RDY/BSY

EEPROM “1% $FF

FLASH. EEPROM "

70 70
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68

DATA X 810 X ADDR.HIGH ) ADDR.LOW X DATA LOW X

BS

XTALY

WR

RDY/BSY

RESET 12V

QE

69

DATA A. DATA HIGH

XAl

xao

BS

XTAL1

WR

RDY/B3Y

REBET  +12v

1. A “0000 0010

2. B: { $00~$07/$0F )

3 G { S00~$FF

4. IOE BS “0". DATA FLASH
5. BS “1% FLASH

6~ JOE 1%,

EEPROM:
1. A “0001 0001"
2, (AT90S8535! B: { $00~$01)
3. C { $00~$FF)
4. D: { S00~$FF)
5. E

71 71
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1.
2.
3.
4.
5.

1.
2.

3.

1.
2.

4.

1.

2

3.

1.

2.

EEPROM:

A:

“0000 0011

{ AT90S8535) B: i $00~$01J

C:

A:
D:
Bit5
Bit 0

{ $00~$3F}

/OE BS “0% DATA
/OE [13 1”

“0100 0000
. Blt n= 13 O” . 13 l”
SPIEN
FSTRT

Bit7-6,4-1= %1%
WR

A:
D:
Bit 2

tWLWHiPFB o RDY/BSY

#0010 0000™
. Bitn=*0"
Lock Bit2

Bit 1 = Lock Bitl
Bit7-3,0= %1%

E:

A:

Bit 7
Bit 6
Bit 5
Bit 0

/OE
/OE 13 1”

“0000 0100

IOE  “0% BS “1" DATA

Lock Bitl
Lock Bit2
SPIEN
FSTRT

JOE 1%

(0000 1000™
{ $00~$02.
13 O”! BS 13 O”u

72 72
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70
teLwe
XTAL1 /! . N .
tovxs beox, Tsvw
Data & Contol
(DATA, XAO0/1, BS) :)( < :
_ Yuow | @
WH taHex =
tHRL =
RDY/BSY )
b an -
OF t N, ‘ot
XLOL T - OHDZ @
OLDV ) 2
DATA )_
40 Ta =25T110%: Veec=5VE10%
Vpp 11.5 125 \%
lpp 250 KA
tovxy Data & Control Setup before XTAL1 High 67 ns
ExHxL XTAL2 67 ns
tx 1 Dx Data & Control Hold after XTAL1 Low 67 ns
txLwL XTAL1 Low to /WR Low 67 ns
teywi BSVadidto /WR Low 67 ns
tRHBX BS Hold after RDY/BSY High 67 ns
twiwh /WR Pluse Width LOW(l) 67 ns
twHRL /WR High to RDY/BSY Low™ 20 ns
tyi Ri /WR Low to RDY/BSY Gigh"” 0.5 0.7 0.9 ms
txi oL XTAL1 Low to /OE Low 67 ns
toLpv /OE Low to DATA Vdid 20 ns
tonpz /OE ngh to DATA Tri-stated 20 ns
twiwn_ce /WR Pulse Width Low for Chip Erase 5 10 15 ms
twewn_pr | /WR Pulse Width Low for Programming the 1.0 1.5 1.8 ms
B Fuse Bits
‘L twiwH_ce # twiLwH_pree
2« tWLWH tWLRH L] RDY/BSY L]
/[RESET » FLASH EEPROM SPI
SCK: MOSI ¢ i MISO ¢ Ja IRESET : /
71
73 73
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ATO0S54434/8535

CATAQUT ey
INSTH. IN
CLOCKIN —™

PEB(MISO)
PES(MOSH
PET(SCH)

VCC

EEPROM;
FLASH EEPROM
FLASH EEPROM "
ATI0S8535: FLASH
AT90S4434. FLASH
XTAL1 :

: > 2
: > 2

XTAL1
XTAL1

: SCK

1. /RESET  SCK

2. 20ms.

3. a
($53).

$53 SCK

4., !

5. FLASH EEPROM

. : $FF

6~

7 : /IRESET :

8. i B
XTAL1 {

/RESET "

$0000~$OFFF
$0000~$07FF:

$FF.

EEPROM
EEPROM
XTAL1

$000~$00FF-
$000~$01FF-
XTAL2. SCK

ATI04434/8535, SCK "

Vee  GND .

MOSI (PB5i "

/RESET :

tW D_ERASE*

a twp_pProc

MISO (PB6! "

74 74
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EEPROM
EEPROM . ) P1:
, P2iP1L P2 271a ,
PL P2
. twp_proc
EEPROM : $FF
32 EEPROM
P1 P2
ATI0HA434 $00 $FF
ATI0S8535 $00 $FF
FLASH
FLASH . , $7F ,
a $FF twp_proG
FLASH : $FF
72

SERIAL DATA INPUT
PBS(MOS])

SERIAL DATA QUTPUT

[ XXX
ML T

PBE(MISO)

SERIAL CLOCK INFUT

PET(SCK)
42 AT9054434/8535
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 | 0000 aaaa | bbbb bbbb | o000 cooo ab H
i ) o}
FLASH 0100 HOOO | 0000 aaaa | bbbb bbbb iii iiii H ]
i ab
EEPROM | 10100000 | 0000 000a | bbbb bbbb | o000 oooo b o]
EEPROM | 1100 0000 0000 000a | bbbb bbbb iii iiii i b
/ 0101 1000 XXXX XXXX XXXX XXXX 12Sx xxxF “o"
1010 1100 111x x21x XXXX XXXX XXXX XXXX
0011 0000 | xxxx XxxxX | xxxx xxbb | 0000 0000 b o®
FSTRT 10101100 | 1011 111F | XXXX XXXX | XXXX XXXX F= “o"
: a= Bit
b= Bit
H - O: H l:
o=
i=
75 75
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X =
1= Lock Bitl
2 = Lock Bit2
F = FSTRT
S= SPIEN

3 )
73
%
MOSI X X pe

'y
—
—+

LovsH jenie * SHOX SLSH

SCK _\_Jg\__/“\
SHSL

MISO X X

9

SLIv
43 ’ TA =-40T 851, VCC: 2.7V - 6.0V
Vtcla {Vee =27V —4.0V} 0 4 MHz
teLeL {Voe =27V —4.0Vi 250 ns
Vtela {Vee =4.0V-6.0V} 0 8 MHz
teLeL {Vee = 4.0V -6.0Vi 125 ns
tssL SCK 2tcieL ns
ts sH SCK 2tc|_c|_ ns
tovsy MOSI Setup to SCK HIQh toia ns
tsHox MQOSI Hold after SCK ngh 2tcicl ns
tg v SCK Low to MISO Vdid 10 16 32 ns
a4
3.2V 3.6V 4.0V 5.0v
twbp ERASE 18ms 14ms 12ms 8ms
45
3.2V 3.6V 4.0V 5.0v
twp PROG 9ms 7ms 6ms 4ms

TA = -40‘1: 85‘1:! VCC: 2.7V — 6.0V

Vi XTAL1 -0.5 03V | v
Vit XTAL1 -0.5 02V | v
Vin XTAL1 0.6 Ve Vec+05 |V
IRESET
Vini XTAL1 0.8 Ve Veet05 |V
Vivz IRESET 0.9 V@ Vect05 |V
76 76
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) low =20mAs Vc= 5V 0.6 Y,
'*'B., D lo. =10MA, Vce= 3V 0.5
Von lon =20MAs Vee= 5V 4.2 V;
"B, D lon =10MA; Ve= 3V 2.3
I Vee= 6V, pinlow 8.0 A
110
Iin Vee= 6V, pinlow 8.0 A
110
RRST 100 500 kG
Rio 1/0 35 120 k@
lce » Vee= 3V, 5.0 mA
AMHz
+ Vee=3Vs 3.0 mA
4AMHz
lec L wDT + Vo= 3V 15.0 nA
WDT s Veo= 3V 5.0 nA
lec L wDT + Vo= 3V 15 nA
Vacio Vee= 5V 40 mV
lacLk Vee=5V Vin=Vcc/2 -50 50 nA
tacrp Vee= 2.7V 750 ns
Vee= 4.0V 500
1. = ” 0™
2. % » b
3. 110 {Vee=5V 20mAs Vee=3V  10mAJ .
PDIP
1] 1/10 10L 200mA
21A 10L 100mA
3]B. C. D XTAL2 10L 100mA
PLCC TQFP
1] 1/10 10L 400mA
21A 1oL 100mA
3]B0-B3 I10L 100mA
41B4-B7 I10L 100mA
5]C0-C3 I0L 100mA
6] C4-C7 I10L 100mA
71D0-D3  XTAL2 I0L 100mA
8] D4-D7 I10L 100mA
I0OL ) VOL a
4, 1/10 {Vee=5V 3mA;s V=3V 15mA) :
77 77
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PDIP
1] 110 IOH 200mA
2]A IOH 100mA
3lB. C. D XTAL2 I0OH 100mA
PLCC TQFP
1] 110 IOH 400mA
2JA  IOH 100mA
3]BO-B3  IOH 100mA
4]B4-B7 IOH 100mA
5]CO-C3 IOH 100mA
6]C4-C7 IOH 100mA
7]D0-D3  XTAL2 IOH 100mA
8]D4-D7 IOH 100mA
IOH I VOH a
5. Vee 2V
74
™ oo ~ toew — ® “ forex - -
WIHA
WILE
o tcs_-:_‘,x =
I teiel l
VCC=2.7V"4.0V VCC:4OV“’6OV
Utco 0 4 0 8 MHz
teLoL 250 125 ns
tehex 100 50 ns
teLcex 100 50 ns
teLen 1.6 0.5 Hs
teHeL 1.6 0.5 ILs
a 100% a
I/0 { Y .
, » 1/0 » 1/10
CL*VCC*f o ’ CL ' VCC: » 1=1/0
78 78
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imal

1 imay)

75

76

16
14

12

ACTIVE SUPPLY CURRENT vs. FREQUENCY

The 250
vV
f:;,_._..-- W=E.EV
—
_,...r""‘f.-""’r _...—-"""-F' W o= Bl
f.--' — s
P e iy
T P N e
S
gy " 1 "] W E Y
et __.-’_._ii :‘;.i#iﬁnu
p— — e vy
e i '—"'_'_'.--'"',_._-—-_“_____.—- .
o s e e e e e

[
w
B

5

& ¥ & & 1

Freaueno (MH

11 12 13 14 1h

ACTIVE SUPPLY CURRENT wva. W .
FREQUEMNCY = d Mz

N B
T 'Ef"i-f’ T, = 85T
//
f/"‘-
-
Y- 3 as £ &5 & 5.5 8
VAW
IDLE SUPPLY CURRENT vs. FREGUENCY
Ta=26C
A
. 1}
f.«f‘" V- G5V
f,.r""
./"/f - VI
f/""f "Jffvh .
.-'ff _,.--"”ﬁ__..-r"f ) |
S g g e g e L
e
s g g i e = [N L
O e W o ot (T
===

Fresguearay (M)

79

79
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IDLE SUPPLY CURRENT ve. V4
FREQUEMCY = 4 Mz

/’{. ETC

T, =B50C

B =

E L] "//.-d'
a /’,’""" .
=]
1
a
2 25 3 16 4 4.5 B EE é
VLI
79

FOWER DOWHN SUPPLY CURRENT ve. Wy
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Rd—— Rr——
K—— k——
b—— 1/0 s
Z. Y. X—R31:R26
A——1/O T—— (6 )
ADD Rd: Rr Rd < Rd + Rr Z,CN,V,SH 1
ADC Rd: Rr Rd< Rd+Rr+C Z,C,N,V,SH 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,V,SH 1
SUBI Rd: K Rd €< Rd - K Z,C,N,V,SH 1
SBC Rd: Rr Rd< Rd—Rr-C Z,C\N,V,SH 1
SBC | Rd: K Rd< Rd-K-C Z,C\N,VSH 1
SBIW Rd: K Rd+1:Rd¢ Rd+1:Rd-K Z,C,N,V,S 2
AND Rd: Rr Rd< Rd = Rr Z,N\V,S 1
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ANDI Rd: K Rd< 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 € Rd O+ Rr Z, N,\V,S 1
COM Rd Rd < $FF - Rd Z,CN,V,S 1
NEG Rd Rd € $00 - Rd Z,C,N,V,S,H 1
BR Rd: K Rd < Rd % K Z, N,\VS 1
CBR Rd: K Rd< Rd = ($FF-K) | Z NVS 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 ¢ Rd O+ Rd Z, N,\V,S 1
SER Rd Rd < $FF - 1
RIMP K PCECPC+k+1 - 2
IIMP (Z) PC(15:0)€ Z, - 2
PC(21:16)€0
RCALL K PCEPC+k+1 - 34
ICALL (Z) PC(15:0) € Z, - 3/4
PC(21:16)€0
RET PC < - 4/5
RETI PC « [ 4/5
CPSE Rd: Rr {Rd=Rr} PC&PC+2 | - 1/2/3
3
cp Rd: Rr Rd - Rr Z,C,N,V,S,H 1
CPC Rd: Rr Rd—Rr-C Z,C,N,V,SH 1
CPI Rd: K Rd—K Z,C,N,V,S,H 1
SBRC Rd: b (Rd (b} = 0} |- 1/2/3
PCEPC+2 3
BRS Rd: b (110 (A b} =1) |- 1/2/3
PCEPC+2 3
SBIC A {1/0 (A b} =0} |- 1/2/3
PCEPC+2 3
SBIS A (Rd (b} = 1) |- 1/2/3
PCEPC+2 3
BRBS s {SREG (s} =1} |- 12
PC&PCH+k+1
BRBC Ss {SREG tsi =01 |- 1/2
PC&PCH+k+1
BREQ K {Z=1) PC&PC+k+1 | - 12
BRNE K {Z=0) PC&PC+k+1 | - 1/2
BRCS k {C=1) PC&PC+k+1 | - 12
BRCC K {C=0) PC&PC+k+1 | - 1/2
BRSH K { {C=0) PC&PC+k+1 | - 1/2
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 1 |- 12
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i PC&PC+k+1

BRLT k i NO+v=0 1 |- 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 | - 12
BRTS k T {T=1) PC&PC+k+1 | - 12
BRTC k T {T=0) PC&PC+k+1 | - 12
BRVS k V {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 | - 12
BRID k (1=0 PC&PC+k+1 | - 12
MOV Rd: Rr Rd < Rr - 1
LDI Rd: K Rd ¢ K - 1
LDS Rd: k Rd & (kJ - 2
LD Rd: X Rd & (X3 - 2
LD Rd. X+ ’ Rd € (X1, X€&X+1 - 2
LD Rd: -X , X&EX-1, Rd € (X3 - 2
LD Rd: Y Rd < (Y! - 2
LD Rd: Y+ . Rd €< (Yl Y€EY+1 - 2
LD Rd: -Y , Y&EY-1, Rd € (Y) - 2
LDD Rd,Y+q Rd< (Y+q! - 2
LD Rd: Z Rd &« (Z) - 2
LD Rd: Z+ . Rd &« (7)., Z&Z+1 - 2
LD Rd: -Z , Z€Z-1, Rd €« (Z) - 2
LDD Rd,Z+q Rd&< (Z+q! - 2
STS k: Rr (k) €Rr - 2
ST Xs Rr (X} €Rr - 2
ST X+: Rr , (X1 € Rrs X€EX+1 | - 2
ST X-: Rr , X€X-1. (X} € Rr - 2
ST Y: Rr (Y) €Rr - 2
ST Y+ Rr : (Y} €Rrn YEY+HL | - 2
ST Y-» Rr , YEY- (Y)Y €Rr - 2
STD Y+q,Rr {Y+q' €Rr - 2
ST Z: Rr (Z) €Rr - 2
ST Z+ Rr , (Z) € Rr, Z&7Z+1 - 2
ST Z-:» Rr ) Z&7-1, (Z) €Rr - 2
STD Z+q,Rr (Z+q) €Rr - 2
LPM RO &« (Z} - 3
IN Rd: A 1/0 Rd < 1/O [A} - 1
ouTt A. Rr /0 /O (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&RA(7)
LSR Rd Rd(n) € Rd(n + 1). [ ZCN\V 1

Rd(7)€0, C&Rd(0)
ROL Rd RA(0)€C, Rd(n+1) < | ZCN,VH 1
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Rd(n): C<Rd(7)
ROR Rd RA(7)€¢C. Rdn) <« [ZCNV 1
Rd(n+ 1): C<Rd(0)
ASR Rd Rd(n) €« Rd(n + 1), [ZCNV 1
n=6..0
SWAP Rd RA(3.0) € > Rd(7.4) |- 1
BSET s SREG (s} €1 SREG (s) 1
BCLR s SREG (s} €0 SREG (s! 1
Bl As b 110 110 (A b) €1 - 2
CBl As b 110 I/0 (A b} €0 - 2
BST R. b [Rr_ b T T < Rr (bl T 1
BLD R b [T R b Rr(b) €T - 1
SEC C c<1 C 1
CLC C C&0 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
SEl | <1 | 1
CLI | €0 | 1
SES S s<1 S 1
CLS S S€0 S 1
SEV Y Vel Vv 1
cLv Y V€0 v 1
SET T T¢1 T 1
aT T T€O0 T 1
SEH H H< 1 H 1
CLH H H€O H 1
NOP - 1
SLEEP - 3
WDR - 1
(MHz) (V)
ATO0S4434 — 4AC 447
AT0S4434 — 4JC 244
4 2760 AT90S4434 — 4PC 40P6 ‘ot -t
ATI0SA434 — 4A| 44A
ATI0SA434 — 4] 244)
AT90S4434 — 4P| 40P6 40t - &L
AT0S4434 — BAC 447
AT0SA434 - 8JC 244)
3 40-6.0 AT04434 — 8PC 40P6 o - ot
AT904434 — 8AI 44
AT0S4434 — 8] 244)
AT90S4434 — 8P| 40P6 40 - 8L
4 2.7-6.0 AT90S8535 — 4AC 447
88 88
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