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$3B($5B) GIMSK

$3A($5A) GIFR

$39($59) TIMSK TIC

$38($58) TIFR T/C

$35($55) MCUCR MCU

$34($54) MCUSR MCU

$33($53) TCCRO T/CO

$32($52) TCNTO T/CO (8
$2F($4F) TCCRIA T/C1 A
$2E($4E) TCCRI1B T/C1

$2D($4D) TCNTIH T/C1
$2C($40) TCNTIL T/C1

$2B(#4B) OCRIAH T/IC1 A
$2A(H4A) OCRIAL T/C1 A
$29($49) OCRIBH T/IC1 B
$28($48) OCRIBL T/IC1 B
$27($47) ICR1H T/C1

$26($46) ICRIL T/IC1

$25($45) TCCR2 TIC2

$24($44) TCNT2 T/C2 (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($30) 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 SPl

$OE($2E) SPSR SPI

$0D($2D) SPCR SPI

$0C($20) 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
AVR4434/8535 1/0 1/0 « IN  OUT 1/O
. 32 . $00-$1F /O Bl
CBI . SBC SBS . IN  OUT
$00-$3F . SRAM 1/0 , $20.
1/0 SRAM .
, “0", 1/0 .
w1 . CBI SBI .
%1%, . CBl SBI $00-$1F .
1/0 .

SREG | Status Register !

BIT 7 6 5 4 3 2 1 0
gFigse) [ 1 | T | H | s | v | N | Z | C
/ RW RW RW RW RW RW RW RW
0 0 0 0 0 0 0 0
I2
o
: . ; RETI :
T:
BLD BST T . BST T,
BLD T .
H:
S:
N Vv
V:
N:
Z:
C:
sp
BIT 15 14 13 12 11 10 9 8
$3E($5E) - - - - - - SP9 P8
$3D($5D) |__SP7 SP6 S5 P4 | SP3 P2 Pl SP0
7 6 5 4 3 2 1 0
/ R R R R R R 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
SRAM .
$60 . PUSH ; ;
; : POP : : RET  RETI
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ATO0S4434/8535 16 .
. | .
: 3.
. ., RESET
3

1 $000 RESET ,

2 $001 INTO 0

3 $002 INT1 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 TIMERLCOMPB | T/C1 B

9 $008 TIMERL OVF T/C1

10 $009 TIMERO OVF T/CO

1 $00A SPI, STC

12 $00B UART: RX UART

13 $00C UART. UDRE UART

14 $00D UART, TX UART

15 $O0E ADC ADC

16 $00F EE _RDY EEPROM

17 $010 ANA_COMP
$000 RIMP RESET ;
$001 RIMP EXT_INTO : IRQO
$002 RIMP EXT_INT1 . IRQ1
$003 RIMP TIM2_COMP ;T2
$004 RIMP TIM2_OVF ;T2
$005 RIMP TIM1 CAPT : T1
$006 RIMP TIM1_COMPA ; T1
$007 RIMP TIM1 COMPB ; T1
$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
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$011 MAIN: LDI R16: HIGH(REMEND) ;

$012 ouT SPH, R16

$013 LDI R16; LOW(REMEND)
$014 RIMP

$015 < > XXX

ATOI0S4434/8535 3 :
[ . Veor MCU .

° = [IRESET 50ns MCU “
o a MCU a
: 1/0 : $000 = $000
RIMP— — o '
. 23 . 3
23
s e
[h 100-500K
RESET Reset Gircuit ﬁ - s a
B
"imer g FSTRT
i g |
R banbor [ o 14-Stage Rinplaa Counter Q__f_|’“ iR @ |— INTERNAL RESET
TTTTTTTT I TTTT
][
4 {Vee = 5.0V
Veor" E 1.0 1.4 1.8 Vv
{ ) 0.4 0.6 0.8 V
Vrst - 0.6Vcc \%
trout » FSTRT u 16 21 ms
trout » FSTRT 1.0 1.1 1.2 ms
: 1 VeoT!
. wWDT
4. ) .
5
FSTRT (Vce=5V) WDT
1.1ms 1K
16.0ms 16K
{ POR} . 23 ,
: MCU Vee VpoT . FLASH
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FSTRT MCU '

» IRESET Vce :
Vee /RESET : a 25.

24 MCU » IRESET Vce
VGG 7 E" Veor

= ‘ - 1‘-"-\..".' 1
AESET e

e — T T

TIME-DUT

INTERMNAL
RESET

25 MCU » IRESET

A
VGG J POT

| L v
RESET ' et
TIME-OUT | . trout
INTERNAL |
RESET '
/RESET o 50ns
a Vgst ) v trout
a » MCU
26
Voo
RESET | \
i i
e
TIME-OUT trour |

' 1 XTAL " ,
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trout o
27
YEC
RESET
— 1 XTAL Cycle
WoT
TIME-OUT H
RESET [T Four T
TIME-OUT I
INTERMAL
RESET
MCU —MCUSR
BIT 7 6 5 4 3 2 1 0
$aa59) | - | - | - | - | - | - | EXTRF| PORF |
/ R R R R R R R/W R/W
0] 0 0 0 0 0
7.2:
EXTRF:
I:x:lﬂ a a
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
| . o RETI | a
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WaqM
1

. “0" .
. . |
—GIMSK
BIT 7 6 5 4 3 2 1 0
$3B(%B) [ INTL | INTO | - | - | - | - | - [ - |
/ R/W RIW R R R R R R
0 0 0 0 0 0 0 0
5..0:
INT1: 1
INTO | “17 . MCU { MCUCR}
1/0 {ISC11  ISC10; 1 .
INTO: 0
INTO | w1, . MCU { MCUCR!
1/0 {1SC01  1SCO00; 0 .
—GIFR
BIT 7 6 5 4 3 2 1 0
$3A%5A) | INTFL [ INTFO| - | - | - [ - | - | - |
/ RIW RIW R R R R R R
0 0 0 0 0 0 0 0
5.0
INTF1: 1
INT1 . INTF1 (17, SREG | GIMSK
INT1 w17, 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 |
/ R/W RIW R/W RIW R/W RIW R RW
0 0 0 0 0 0 0 0
1:
OCIE2: T/C2
TOIE2 | w17, = TIC2 . TIFR

18 18
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OCF2 . { $003} .
TOIE2: T/C2
TOIE2 | “17 ., TIC2 . TIC2 ., TIFR TOV2
, { $004} .
TICIEL: T/C1
TICIEL | “1* . T/C1 {ICP},
TIFR ICF1 . ($005
OCIE1A: T/C1 A
TOIEIA | “ 1", A . TI/C1 A .
TIFR OCF1A . { $006
OCIE1B: T/C1 B
TOIEIB | “ 17, B . TIC1 B .
TIFR OCF1B . { $007}
TOIE1: T/C1
TOIEL | “1” . TIC1 . TIC1 . TIFR TOV1
, { $008} .
TOIED: T/CO
TOIEO | “1” ., TI/CO . TICO ., TIFR TOVO
, { $009} .
T/C —TIFR
BIT 7 6 5 4 3 2 1 0
$38($58) | OCF2 | TOV2 | ICF1 |[OCFIA [ OCF1B| TOVli | - | TOVO |
/ R/W RIW R/W R/W RIW RIW R RIW
0 0 0 0 0 0 0 0
1:
OCF2: T/C2
T/IC2 OCR2 » OCF2 . ,
“17 . SREG . OCIE2 OCF2 .
TOV2: T/C2
T/IC2 ., TOV2 . . ., TOV2
€17 . SREG I. TOIE2 TOV2 .
PWM »  T/C2 $0000 , TOV2 .
ICF1:
, ICF1 . T/C1 ICR1.
. “1* . SREG I. TICIEIA ICF1
OCF1A: 1A
T/C1I OCRI1A . OCF1A . .
“1” . SREG I. OCIEIA OCF1A .
OCF1B: 1B
T/C1 OCRI1B . OCFIB . .
w17 =« SREG . OCIEIB OCF1B , .
TOV1: T/C1
T/C1 , TOV1 . . , TOV1
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®1” «  SREG I. TOIEL TOV1l ; .
PWM . T/C1 $0000 , TOV1 .
TOVO: 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 TI/IC1 ) :
MCU —MCUCR
BIT 7 6 5 4 3 2 1 0
$35$55) [ - | SE | sv1i [ swo | isci1 | 1scio | 1sco1l [ 1Scoo- |
/ R RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
1:
SE:
SLEEP , SE MCU . MCU
. SLEEP
SM 1/0:
8
M1 SM0
0 0
0 1
1 0
1 1
ISC11, 1SC10: 1 1 0
INT1 .
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9 1
ISCi11 ISC10
0 0
0 1
1 0
1 1
ISC11/ISC10 INT1 GIMSK INT1 1,
1SC01, 1SC00: 0 1 0
10 0
ISCO1 | SC00
0 0
0 1
1 0
1 1
ISCOV/ISCO0  » INTOC GIMSK INTO s
INTn . . MCU
SE %1% SLEEP . MCUL.
. MCU SLEEP . . 1/0
. . MCU RESET { $000} .
SM1/0 “0" . SLEEP MCU . » CPU
SPI. UART. . ADC, / \ .
MCU. MCUs .
. ACSR  ACD. MCU » CPU
SM1/0  ¥10* . SLEEP MCU . ,
[ ) . .
{INTO INT1) MCU .
MCU . .
MCU . .
. MCU . 1ps (2510,
MCU . MCU .
SM1/0  ¥11* , SLEEP MCU .
T/C2 »  ASSR A . TIC2 .
. TIC2 MCU
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: : MCU
T/C2 3 : : :
: T/C2 MCU 0
/
ATO0S4434/8535 3 / : 8 TIC 16 T/C. TIC2
: T/CO TI/C1 10 :
T/C2 « T/C :

T/IC

28 T/C1 TI/CO

CK 1 10-BIT T PRESCALER

%1 2
: ﬂ Lpo s

Dc Y ¥ ¥ ¥ ¥ ¥ ¥

¥ l L ¥ 3
CE0 :}L C5E
CE1 "\ e
o8Iz Y Ca02

! !

CK/Z58
CKM024

TIMERFCOUNTER1 CLOCK SCURCE TIMERICOUNTERD CLOCK SOURCE
TCK1 TCKD
4 : CK/8. CK/64. CK/256 CK/1024. CK a
CK. . a
29 T/C2

18T TG PRESCALER

[ k]
P22
Kok

CERM2A
PR 256
ACEA (24

TIMERFCCENTERS CLOCK SOURACE

PCX2

T/C2 PCK2. » PCK2 . ASSR AS2 T/C2
PC6 i TOSC1} : T/IC2 . AS2 : PC6

{ TOSC1i PC7 {TOSC2! C . ' PC6

22 22
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{ TOSC1)
256kHz.

8 TI/CO

MCU

V4,

30 T/CO .
30 T/CO
THCOOVER
FLCW IR
>
E amng W REGSTER (11FR) RETISTER (TGCRY
% g 2fsz2lzls| T BERR T
[+] Yy
] I ] S vt :
L J
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
$33$53) | - | - | - | - | - ] cso2 | cso1 | Csoo |
/ R R R R R RIW RIW RIW
0 0 0 0 0 0 0 0
7.3:
CS02. CS01. CS00:
1 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 TO,
1 1 1 TO,
/ CK
23 23
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T/CO—TCNTO

BIT I 6 5 4 3

1 0

$32(352) [ MSB | | | |

| | LSB

/ RW R/W R/W R/W R/W R/W R/W R/W

0
T/CO /

0 0 0 0

16 TI/C1

30 T/IC1 .

31 TiC1
EACE COMSPRAE  Tr00 INPLUT
MAFCHEIRG  CAPTURE 9O

TACT COMPARE
AT CHA IRG

TiC CREER-
FLOA IR

» T/CO

0

0 0

I

—

TICT GOMTROL

HEGEETER A [TCCR

]

TC1 CONTROL

TCCR1E]

B-BIT DATA BUS

BAE

HEGIETEA

;
THCA BNPLUT CAPTURE AEGESTER JICR1)
;

A CAPTURE
TiiZaER |

LOGEIC

COMNTRLE

e

— T1

‘ A

15 a7 L?! o TiC GLEAR
- TMERUCOUNTER1 (TG i '5‘ ",;;_ EOE
=
15 ik A i 16 <k
16 BIT COMPARATOR e 1GET -;'_4‘;.,1[;;.[:_;{&1 -
'y ry
15 Bl o 5 B o
e TIMEFVCOUNTERT CUTPUT COMPARE REGISTER A TIMERSCOUNTERT CUITPUT COMPARE AEGSTEA 8
;

}

T/C1 CK. CK .
TCCR1A TCCRI1B « TIFR ’
T/CO : CPU
CPU . MCU CPU
» T/CL ;

OCR1A/OCR1B » T/IC1

A
T/C1 8 9

10 PWM

PWM.

24 24

TIMSK

T/C1
T/C1

» TIC1

OCR1A/OCR1B
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ICP » TIC1 ICRL.
TCCR1B . : = ICP
32.
32 ICP
P 0
HOKSE COWCELER |—el  EDGESELECT  —— ICF1

I HC CES1
L [
LY
LCEE: OO PARSTOR I ENAELE
000 OO PARSTOR OUTPUT
. 4 ] 4 .
TIC1 A—TCCRI1A
BIT 7 6 5 4 3 2 1 0
$2|:($4|:) | COM1A1 |COM1AO | COM1B1 | COM1BO | - | - | PWM11 | PWM10 |
/ RIW RIW RIW RIW R R RIW RIW
0 0 0 0 0 0 0 0
3. 2
COM1A1. COM1AO: 1A, 1 0
COM1A1 COMI1AO T/C1 OC1A . 1/O
. “1” . 12.
COM1B1, COM1BO0: 1B, 1 0
COM1B1 COM1BO T/IC1 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/ICl PWM
0 1 TICL 8 PWM
1 0 T/ICl 9 PWM
1 1 T/ICL 10 PWM
T/IC1 B—TCCR1B
BIT 7 6 5 4 3 2 1 0
$2E($4E) [ICNC1 | ICES1| - | - | crci | cs12 | csu | csi0 |
/ RIW RIW R R RIW RIW RIW RIW
0 0 0 0 0 0 0 0
5. 4
ICNC1: (4 )

25 25



AT90S4434/8535

ICNC1 . ICP- / « ICNC1 %1%
. ICP 4 : 4
XTAL .
| CESl: 1
ICES1 “0* . TIC1 ICP ICR1.
ICES1L “1% TIC1 ICP ICR1.
CTCl1: T/IC1
cTcr “1* A . TIC1 0. CTC1 “0% T/C1
CPU . . 1. A
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 : .
CS12. CSll1. CS10:

14 T/C1
Csl12 Csl1 CSs10
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,
° TCNTL:
CPU TCNTIH TEMP . CPU TCNTIL
TEMP TCNTL. : TCNT1 (16 }
TCNT1H.
° TCNT1:
CPU TCNTIL . TCNTIL CPU. , TCNTIH TEMP
CPU TCNTIH . TEMP CPU. : 16

26 26
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TCNT1 TCNTIL.
T/C1 / {  PWM . TIC1 T/C1
T/C1 —OCRIAH OCRIAL
BIT 15 14 13 12 1 10 9 8
$2B($4B) [ mMsB
$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
0 0 0 0 0 0 0 0
T/C1 —OCRI1BH OCRIBL
BIT 15 14 13 12 1 10 9 8
$29($49) [ ™msB
$28($48) L SB
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
T/IC1 T/IC1 . T/IC1 OCR
. TCNT1 OCRIA OCRIB .
PORTD5 PORTD4 OCIA OCIB.
OCRIA/OCRIB 16 , TEMP
. TCNT1 .
TCNT1 ICR1 TEMP . TEMP:
T/IC1 —ICRIH 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
ICESL . ICP , TCNT1 ICRL
ICF1 .
ICRL 16 : TEMP .
TCNT1 .
PWM T/C1:
PWM , T/C1 OCRI1A/OCR1B 8 9 10
PWM. T/C1 / , 0 TOP,
0. OCR1A/OCRI1B ( 89 10 . OCIA/OC1B
COM1AO/COM1A1  COM1BO/COM1B1 .

27

27
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15 TOP PWM

PWM TOP
8 $00FF {2551 Frc/510
9 $01FF (511} Frc1/1022
10 $03FF 1023} Frc1/2046
16 PWM 1
COM1X1 COM 1X0 OCl1
0 0 PWM
0 1 PWM
1 0 OC1;
OC1 ¢ PWM
1 1 OC1;
OC1 i PWM
X=A B
: PWM » OCR1A/OCR1B 10 : T/C1
TOP OCR1A/OCR1B. OCR1A/OCR1B
PWM .
33 OCR1

Com pare vaue changes

Sountervalue
K g e g Gompa Walue

B m 1 M b Puhi Ouput 00X

Synchronized QER1E Latch

Compare Walue changes

Counter Yalue
Vg Compar Yalue

Pl Output OG1E

Un=synchronized QER1E Lateh Glich
Mo 2 = B or B
OCR1A/OCR1B:
OCR1 $0000 TOP OC1 13.
13 OCR1X=$0000 TOP PWM
COM1X1 COM1X0 OCRI1X 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  TIC2 o
34 TIC2

28 28
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TG OVER- TVC2 COMPARE
AT CH HG

FLOAWV IR

T L |
EHRET [RAT A B LIS [
5] rlij'lx.:-".|fi'-'|NC.‘l :'|-'::." [WAF A BLES & ¢ }
] Enmas s
7 b rF ¥ 3 r 9
. 2 TIBE Itl_EIJr;lI EH2 o “?‘!'J'\Fl e TH
I e e TS
Y o -
0-EIT COBMPARSATOH
: T PUT CORMPARE 1
* - REGISTER2 {OCRE)
‘ T
Vl::i_.‘ SYMCH LM
o v R
TIC2 PCK2 PCK 2. TIC2 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 | comM20 | CTC2 | €S2 | Cs21 | €S20 |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
7:
PWM2: PWM
COM 21/20: 1/0
18
COoM?21 COM20 0OC2
0 0 PWM
0 1 0OC2
1 0 0C2
1 1 0C2
CTC2: T/C2
crc2  “1* ., TIC2 0. CTC2 “0% TIC2

29 29
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. CPU

c .
JC2|C1|C|0]|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 : .
CS02. CS01. CS00:

19 T/C2
CS02 Cs01 CS00
0 0 0
0 0 1 PCK?2
0 1 0 PCK?2/8
0 1 1 PCK2/32
1 0 0 PCK2/64
1 0 1 PCK2/128
1 1 0 PCK 2/256
1 1 1 PCK2/1024
/ a PCK?2 a
T/C2—TCNT2
BIT 7 6 5 4 3 2 1 0
$24($44) [ MSB_| | | | I | | 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/C2
TIC2 —OCR2
BIT 7 6 5 4 3 2 1 0
$23($43) [ MSB_| | | | I | | LsB |
/ R/W R/W RW RW R/W R/W R/W R/W
0] 0 0 0 0 0 0 0
T/C2 T/C2 a T/C2 OCR2 .
TCCR2 o TCNT2 OCR2
PWM T/C2:
PWM . T/IC2 OCR2 8
PWM. T/C2 / . 0 TOP: 0.
OCR2 » OCR2 COM21/COM20 a
20 PWM
COM21 COM20 ocC2
0 0 PWM
0 1 PWM
1 0 OC2:
OoC2 i PWM
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1 1 0C2;
OC2 | PWM}
PWM » OCR2 : T/C2 TOP
OCR2. OCR2 PWM
35 OCR2
Campars Walus changes
Counter Yalue
i s Campare Walue
i1 i i 1 L. Pt owtpon
Synchronmed OGR Latch
Compare alue danges
Counter Value
wow o e Compane Walue
3 S N BN+ Oy PSS
Unsynchronized 0GR Latch Glitch
OCR2: .
OCR2 $0000 TOP OC1 21.
21 OCR2=$0000 TOP PWM
comM21 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
$2242) | - | - [ - | - [ As2 | TCN2UB | OCR2UB | TCR2UB |
/ R R R R R/W 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 = TCNT2
TCN2UB . TCN2uB  “0” TCNT2
OCR2UB: 2
T/IC2 : OCR2 OCR2UB OCR2
OCR2UB . OCR2UB  “0” OCR2
TCR2UB: T/C 2
T/C2 : TCCR2 TCR2UB TCCR2
TCR2UB . TCRUuB “0" TCCR2 .
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TCNT2, OCR2 TCCR2 . TCNT2 »  OCR2
TCCR2 -
TIC2
T/C2 -
[ : TCNT2. OCR2. TCCR2 "
1. T/C2 OCIE2 TOIE2.
2. AS2 0
3. TCNT2, OCR2 TCCR2 .
4. TCN2UB: OCR2UB TCR2UB .
5. : .
°® 32768Hz : 256kHz.
256kHz. : V4.
°® TCNT2. OCR2 TCCR2 : TOSC1
. = 3
, TCNT2 OCR2. ASSR
[ T/C2 MCU : TCNT2, OCR2 TCCR2
: MCU T/C2 n
T/C2 MCU . OCR2 TCNT2
. MCU ,
o T/C2 : n
TOSC1 . TOSC1

1. TCNT2, OCR2 TCCR2
2.
3.

® » TIC2 :
L] 1 L] 1
1 T/C2.
o : : a MCU
3 : 0 » MCU :
. 1 3 L]
. Vec=5bV ' 1IMHz.
(8 I a WDT.
: wDT , MCU. 4434/8535
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36
Crarillabor
1 Mz ak '.-';; = B > WATCHDOG
SROEHE Al V. = O = PRESCALER
~ HEHEHEEER §
SRR R
WATCHDOG LEHERERE
YYYYYYYY
WhPo 3o
WP
WoP2
WDE
WU RESET
—WDTCR
BIT 7 6 5 4 3 2 1 0
$21¢4)| - | - | - | wDTOE| WDE | wbP2 | wDP1 | WDPO |
/ R R R R/W R/W RW RW RW
0 0 0 0 0 0 0 0
7.5
WDTOE:
WDE 1" . 4 : n
WDE:
WDE “1* ., 0 WDTOE “1* WDE
1 WDTOE WDE 1, WDE 17,
2. 4 : WDE 0.
WDP2. 0:
22
WDP2 | WDP1 | WDPO Vee=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 . '
O a
EEPROM /
EEPROM 110 .
EEP ' 2.5~4ms
a EEPROM: :
: / Vee / o MCU
o : 1 EEP o 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 | EEAR1 | EEARO
7 6 5 4 3 2 1 0
/ R R R R R R R RIW
R/W RIW R/W R/W RIW R/W 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 . 0 255/511.
EEPROM —EEDR
BIT 7 6 5 4 3 2 1 0
$1D($3D) [ MSB | | | I | | | LsB |
/ R/W RIW RIW R/W RIW R/W 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
$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 B
1. EEWE O
2. EEP EEAR;
3. EEDR:
4, EEMWE;
5. EEMWE 4 . EEWE 1.
{Vee=2.7V ams v Vee=5V 2.5ms ) . EEWE
. EEWE . CPU 2
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: 4 5 a EEP
EEP » RRAR EEDR , EEP
la
EERE: EEPROM
EEP ’ EERE EEDR. EERE EEPROM

EEDR. EEPROM ’ « EERE ,

CPU 2 a
EEP EEWE. ’ EEAR EEDR
EEP : a
EEPROM :
» CPU EEPROM , EEPROM
EEPROM a
EEPROM : EEPROM
: CPU
EEPROM 3 :
1. /IRESET . i BOD— Brown-out
Detection! . AVR BOD a "

2, Vee AVR a CPU '

EEPROM °
3. FLASH a

—SPI

SPI AT9054434/8535 o
AT9034434/8535 SPI
° r 3
°
® L|LSB MSB
e 4
°
[
° { J

37 SPI
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‘M
XTAL M MOS!
MSB LSB < % PB5
il | 8 BIT SHIFT REGISTER i 0
v R TA BUFF =
st EAD DATA BUFFER 3
+4+16+64+128 &
' & =
-, D
[
K =
TTT T opl CLOCK (MASTER ——Aop £ —
SELECT Elé?s% - s s
E‘ ﬁ‘ . ™ 55
0| o | PRy
Ul I
E L2
3
252
Y MSTR
4 L 3
SPI CONTROL " SPE .
i &l i —l =L —
TR w = B I &
5 2 sl 3582858 § &
L J k | 1 ] 1 1
5P| STATUS REGISTER SPI CONTROL REGISTER
N 8 8 -
N N —
F
¥ v
SP| INTERRUPT INTERNAL
REQUEST  DATA BUS
CPU SPI 38. PB7 (SCKI . o
SP SPI . PB5 {MOS| } .
PB5 { MOSI) . . SPI . .
SPCR SPIE { SPI ) ' '
» PB4 (/SSI, o 16
38 SPI
MSB  MASTER LSB  iyen wso! MSB  SLAVE LSB
SBIT SHIFT REGISTER i ~' S BIT SHIFT REGISTER -—‘
] i i
N IMOSI MOSE
5P sck soK
CLOCK GEMERATOR * = E
Vee 4
SPI , o
, SPI a SPI
36 36
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SPI + MOSI. MISO. SCK /SS
16 SPI
{ ) { )
MOSI
MISO
SCK
/SS
/SS
SH {SPCR MSTR I /1SS = ISS
: I/O0 SHl. /SS + ISS
SH » ISS : : SPI
a + SPI
1. SPCR MSTR “0" SPI . MOSI  SCK .
2. SPSR  SPIF : SPI :
: SP » ISS
MSTR a MSTR . MSTR:
SH : /SS /SS » SPI » MISO
] /SS 1 1 SPI
/SS » SH /SS :
: SCK \ 4 = CPHA CPOL a
39 SPI { CPHA=0. DORD=0
SCK CYOLES 1z af4]s]e|7]a
{FOR REFERENCE}
ECK (CPOL=0) I I B P B P Y I Y P Y I Y
SCK(CPOL=1) T I O I I I I I IR
{FROM Mﬁ.Sh:Egj: MSER_6 5 W4 ¥ 3« 2 W 1 XLSE
MISO SBE 576 ¥ 5 # 4 X 3 3 2 A 1 XLSB
{FROM SLAVE)
B8 (TO SLAVE) |
HHHHI
*Mot defined but normally MSBE of charmacter just received.
40 SPI L CPHA=1. DORD=0’
SCK CYCLES T 2T aT3 15161 71z
(FOR REFERENGCE)
SCK (CPOL=0) LT LT HEYE I I
SCHK (CPOL=1) ™ | ] _\_/ _\\_,-f_\\._/ _‘\’/—
MOS] || || | | ] | ||
{FROM MASTER) MSEN 6B % 5 % 4 ¥ 3 % 2 ¥ 1 ¥L58
MISO ————=". W= AN -0 ISR ——
i{FROM SLAVE]
55 (TOSLAVE) __ | | | | | | N
SAMPLE ! !

YRR

*Mot defined but normally LSE of previously transmitted ch aracter.
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SPI —SPCR
BIT 7 6 5 4 3 2 1 0
$0D($2D) | SPIE | SPE | DORD | MSTR | CPOL | CPHA | SPR1 | SPRO |
/ R/W 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 fold
0 1 fo /16
1 0 fo /64
1 1 fo /128
SPI —SPSR
BIT 7 6 5 4 3 2 1 0
$o$2) | sPlIF |wecoL | - | - | - | - | - [ - |
/ R/W RIW R R R R R R
0 0 0 0 0 0 0 0
5. 0:
SPIF: SPI
. SPIF . 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 | | | | | | | LsB |
/ R/W RIW RIW RIW RIW RIW RIW RIW
X X X X X X X X
UART
AT90S4434/8535 .
i bps!
8 9
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)
. 3 L L
41  UART .
UART UDR UDR
o ’ UDR
® ’ » UDR
41 UART
DATA BUS
= l o
wya—w BAUD RATE |FUERT g UART I/0 D ATA
GENERATOR REGISTER (UDR)
STORE UDR
SHIFT ENAELE =
PIN CONTROL
¥ LOGIC
1
BAuD 0¢113BIT T2 T .
R *
CONTROL LOIC SHIFT REGISTER i
| IDLE
il 2 Emm
31l 1 S | 1]
UART CONTROL UART STATUS
REGISTER (UCR) REGISTER (USR)
| Ofw
olo|z g E|
E 2 = I DATABUS R
- o
|
TAC  UDRE
IR2  IRD
10 (113 » UDR a UDRE
, UART . , 0
! i , 9 10¢ ) . 9 i UART
CHR9 15 UCR TXB8 9
UART TXD , , UDR ,
UART a » UDRE ’
UDR. UDR , bit ,
TXC a
UCR TXEN UART . TXEN “0" , PD1 110 . TXEN
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“1" . UART PD1. . .
42 UART
DATA BUS

- + o=

UART M0 CoATA

REZISTER (UDR)
wya—w| BAUD RatE  [PMEFTR g | BWD
GEMERATOR
STOREUDR
FIN CONTROL
LOGIC
FDO PAD o DATA RECOVERY Ed 10(11)-BIT RX
L=z SHIFT REISTER
F F F
il g u
2|6 [5[E[F EEFE%
¥ L J vl ||
UART CONTROL UART STATUS
REZISTER (UCE) REGISTER (USR]
W gt o
= [
i Elz I DATABUS l
- -
R
IR
16 RXD o
1 1 a 1
] CP[J 8! 9 10 RXD 3 L]
) ' = MCU
1 0 a
L] MCU -] 8!
9 10. 3 a 43 o
43
HAL
STORT EIT, il ] 2 14} DOa D3 D& o7 STOP BT
REZEMER
o e WS ool ooooo ool BB ool oeeooorollleeooonolleoos @ oo ool eon
» 3 a » USR
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FE . UDR . FE.
. UDR. USR RXC . UDR
. . . UDR
UDR: UDR UDR. 9 . UCR RXBS8
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 1 9 RXBS.
UART
UART —UDR
BIT 7 6 5 4 3 2 1 0
$0C($20) [ MSB | | | I | | | LsB |
/ R/W 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 | X | UbRE| 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 ( “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 / RXB8/TXB8 9
RXB8: 9
9
TXBS: 9
9
— fCK
BAUD = ———=
16(BURR +1)
. BAUD = :
fok =
UBRR = UART {0-255)
18 UBRR
18 UBRR
IMHz | % 1.8432 | % 2MHz | % 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 1 0.0 12 0.2 15 0.0
14400 3 7.8 7 0.0 8 3.7 10 3.1
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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
2400l UBRR 0.4 95 0.0 103 0.2 119 0.0
= 84
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 11 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 12.5 3 0.0 3 7.8 4 0.0
76800 2 12.5 2 0.0 2 7.8 3 6.7
115200 1 12.5 1 0.0 1 7.8 2 20.0
7.3728 | % 8VIHz % 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 | | | LSB |

/

0

43
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PB2 i AINO} PB3 { AIN1} . PB2 { AINO}
PB3 | AIN1) . ACO .
i . 1 T/C1 44
44
W
.'J.CD—h-l
P MCIE
AL —|
* INTERRUFT _}nmm
SOl R, ROTOR
—™ SELECT IR
PE] & 0T
AL J T T
LY =) I =11 Ly
L
T T CAPTURE
TRIZEER WLK
L) -
—ACSR
BIT 7 6 5 4 3 2 1 0
$08$28) | ACD | - | ACO | AClI | ACIE | ACIC | ACISL | ACISO |
/ RIW R R RIW R/W RIW RIW RIW
0 0 0 0 0 0 0 0
6:
ACD:
ACD {{1”
. ACD .
ACO:
ACO .
ACl =
ACl . ACISL ACISO . ACl |
“17, CPU . ACl . ACl
wq¥ . . ACSR Bl
CBI . ACl .
ACIE
ACIE “1" ., .
ACIC:
ACIC 1" ., TIC1 . . T/C1
. TIC1 ACIC
“0" T/C1 T/C1 » TICIEL
ACIS1. ACISO:
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16 ACISVACISO

ACIS1 ACISO
0 0
0 1
1 0 { ACO!
1 1 { ACO!
ACISVACISO : .
e 10
® 12/SB
® 0.5.SB
® 65-2601s
® 3
[ ]
®
® ADC
[ ]
ATI0S4434/8535 10 AD = ADC 8
’ A ADC = ADC = ADC
45,
ADC AVee  AGND. AGND GND » AVee Ve
+0.3V.
AREF n AGND - AVcca
45 ADC
B _ B-BIT DATABLS .
o —— : .
ok T | | s
TTTTTE:E Y
. )
i yYr LA
— ™ FO-EET DAC - COMVERSION LOGIC
My B
e e LN
- p_Punres
™
™

45 45
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ADC B | |
: . ADC ADC . ADCSR
ADFR .
ADC ADCSR ADEN . e
ADC: D . |
12 ADC ]
ADSC AD . ADSC : ADSC
“ ., ADC , |
ADC 10 . ADCH ADCL. ,
. ADCL. ADCL: ADC |
. ADCL: ADCH o |
aoc | ADCH . ADC
ADCH ADCL .
ADC ADIF. .
., ADC
46 ADC
Mrl.:.‘-:-c];”m TBIT ADC FAESCALER
FPEFEE
R EEEE
ADPED
ADPET
ADPED
- | {50 — 200kHz ).

ADCSR ADPS0—-ADPS2

ADC

ADC

27u

ADC . ADCSR ADEN ’
, ADEN ADSC ADC = AD
. - 15 ADC . 13 ADC
ADC ,
47 , ADSC “1”
+ ADC a 200kHz
: 651 s 15.4kSPS { Samplings Per Second!.
47 ! !

46 46
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L
Cycle number 11[2: :12]13i14|15}16[1?‘18]f9E20‘21‘22[23|24‘25i26i1|2
1 ‘ ‘ 1 1 I
ADG clock [ S S S S
v L | T
;o C
ADSC 7 \ : - Vi,
1 ! : C
Hold strobe w ; mej w
ADIF : ! : ' T
| ;o : .
ADCH [T ‘V T e s of resut
ADCL )/ /‘ 7 / T T ﬂ}( LéEof result
1 ‘ ‘ 1 1 I
1 -
Dummy Conversion Actual Conversion ?)(e;?wezgsi on
27 ADC
* (1Ls)
14 25 25 125 - 500
14 25 26 130 - 520
2 13 13 65 — 260
2 13 14 70 — 280
438
Cycle number j 1 [ 2 \ 3 \ 4 i 5 \ 6 \ 7 i 8 [ 9 \ mi ﬁ[ 12| 431 14| 9 | 2 ‘
psipininininlinginigininipiginininginliy
ADSC i .

Hold strobe i ] '
\

ADIF : i‘

woer < st vosun
AooL TR B o resu

.

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 EEEFF;EEEE?;FEEE?;&EE% MSB of result
ADCL ?’W LSB of result

>
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
sor¢s2n | - | - | - [ - | - ] MUx2 | MUxi | MUxo0 |

/ R R R R R RIW RIW RIW

0 0 0 0 0 0 0 0

7.3

MUX2. MUX0:
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 R/W R/W R/W R/W
0 0 0 0 0 0 0 0
ADEN: ADC
ADSC: ADC
ADC , {i’l}.!
: . ADEN
., ADC ADC.
ADSC . : ADC
( ADC J» ADSC . { ADSC )
, ADSC .
ADSC
ADFR: ADC
ADC . ADC
ADIF: ADC
ADC ADIF . | ADIE . ADC .
ADIF . “17 . ADCSR - -
ADIE: ADC
ADPS2. ADPS0: ADC
28 ADC
ADPS2 ADPS1 ADPS0O
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 11 10 9 8
$05($25) - - - - - - ADC9 | ADCS8
$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 .



AT90S4434/8535

ADMUX

ADC

ADC

EMI,

ATO0S4434/8535

PCB

1. AT90S4434/8535

2.

VCCn

CPU

RC

3 AVee
4.,

ADC

ADC

5.

50 ADC

aUe| 4 punols Boeuy Hoo L

| Pa4 (ADCY)
PAS5 (ADC5)

38

[eoavievd | S

eoavievd | =

(loav) 1vd

42

oav)ovd |

SESRTEPFSO6LY

RC

AVece

(Tp=-40C - 85C)

ADC

Bit

LSB

Max

10

Min

Vrer = 4V

50

50
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ADC =
200kHz
VRer = 4V 4 LSB
ADC = IMHz
Vgrer = 4V 16 LSB
ADC = 2MHz
VRrer > 2V 0.5 LSB
Vier > 2V 0.5 LSB
{ ) 1 LSB
65 260 TS
50 200 kHz
AVee Vee - 0.37 Vee + 0.37 Y,
Vrer AGND AVcc Y,
Rrer 6 10 13 KL
Rain 100 M
D 1. AV 2.7V
2. AVcc 6.0V
/0O
AVR1/O - - . Bl OB
Lo / \ i Lo / \ Ja
A 8 o . A 3 1/0 : —PORTA. $1B ($3BJ;
—DDRAs $1A ($3A) —PINA, $19 ($39). PORTA DDRA
» PINA . . 20mA
. LED. . . . A
ADC . A . ADC
Ved2 .
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
A —PINA
BIT 7 6 5 4 3 2 1 0
$19($39) | PINA7 | | | | | | | PINAO |
/ R R R R R R R R
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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 /1O
I/O 1 A ]
PAN; I1/0 : DDRA DDAnN DDAN 1% PAN
DDAN “0%, PAN » A a
29 A
DDAnN PORTAN 1/0
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] ) A
MOS
e
RESET
|
; o
DO
s
|
A -
=
RESET @
| =
Oin ..-!""-1 3 fa] ™ g
- ~J PORATA
A
Rl o
e .
L.,,.-""'r
PWREN S
|£i f-; I~
| \J
T3 ADC AL, *A
WE WRITE BORFA
Vi WRITE DDRA
Fi: BEAD POETALATCH
FF. READ PCATAPIN
RO: FAEAD DORA
B
B 8 /IO . B 3 1/0 : —PORTB $18 ($381,
—DDRB: $17 ($37!} —PINB: $16 ($36)= PORTB DDRB
» PINB a 20mA
. LED. . .
B

52

52
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30 B
PBO TO (T/CO )
PB1 T1 (T/C1 )
PB2 AINO ¢ )
PB3 AIN1 )
PB4 /SS (SPI )
PB5 MOSI )
PB6 MISO | )
PB7 SCK )
B , DDRB  PORTB
B —PORTB
BIT 7 6 5 4 3 2 1 0
$18($38) | PORTB7 | | | | | | PORTBO |
/ RIW RW  RW RIW RW RW  RW 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 R/W R/W 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
/0 . B 8
PBn. /0 : DDRB DDBn DDBn  “1%,  PBn
; DDBn  “0",  PBn . . .
31 B
DDBn PORTBN 1/0
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 1 L] A
a SPI » MISO PB6 DDB6
MOSI—PB5
SPI : a ’
a SPI » MOSI PB5 DDB5
/SS—PB4
a ' DDB4
SPI. ’ DDB4 a DDB4 17,
PORTB4 a
AIN1—PB3
': DDBZ=3:'; ': PB3=O:' L]
AINO—PB2
l: DDBZZOII! l: PBZZ():' a2
T1—PB1 T/C1
TO—PBO T/CO
52 B { PBO PB1}
?}—Ci‘i““ —E>—-m
i
MOS
PULL-
ue
RESET
|
g ® ple
DOEn
o
B
|
o W
=2
REBET a
g
PER rd a ® o d
PORTHR
[
FaY
Plr__ﬂL )
L~ ”
AP
.
= L~ 1

Wi WRITE PORTB
W WRITE DORB

# SENSE CONTROL

RL:  READ PORTB LATCH
RPF: READ PORTE PIN
RD: READ DDRE

e a1

p TIMERn CLOCK
SOURCE MUX

T

C3p2 08nt C8RD

53 B

{PB2  PB3!

54 54
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HD

PEn

'y
MO |ﬁ ,
PLEL- Ii‘—d ﬁ
P
RE|EE|'
a o e
ODEn
c
FiY
|
wo
REEET
|
1 a o
~J FORTER
C
A
R s
PWEDN FE
L)
TOCOMPARAT O >
WP WRTE PORTE
W WRETE DDRS
AL:  AEAD POATE LATCH
AF: AEAD FOATE PN
AD- AEAD DOAR
n: 23
{18 i1
54 B PB4

55

55

DATA BU S
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RO
A
MOS e
PLEL- ID—C{ — | | 5 Ly
up
nElsEr
s a ] =
\ | fale]: 3
o
A
I
"o o
p}
RESET =]
| =
PE4 3’1 O 3] ™ =
POATE
[
A
f AL e
F AP
E@ — Y
We.  WRITE PORTE —C
WO WRITE DORE SFE
Fi:  FEAD POFTE LATCH
FE: AEAD POFTEPIN
FD: AEAD DOAB l
MSTR: 5Pt MASTER EMABLE ] ™ -
SPE:  SPFEMABLE 2 J > SRS
5 B | PB5)

56 56
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An
T] A
MO
P
RESET
|
a 7 ol
E a0
I
A
|
W 4%
=0
o REEET =
| E
PEE ‘Q—C a " ole 8
PORTES
l c
— A
F R W
‘[ )
E;}"" e A
Wi, WRITE PORTE o MSTR
Y- WRITE DDRE
Fi:  HEAD POATH LATCH L bl
FP: FAEAD POATS Pl SP1 MASTER
RD:  FIEAD DORE T
MaTR MASTER SELECT {
METR
—(F
L Y e 5P| SLAVE
_—y ™
5 B | PB6J
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W
W
RL:
RE:
R
S0E
ST

A
MOS
up
RET.!:r
a 7 ool
1 ST DoEE
G
A
|
] .
=
3 RESET [}
| £
- o 7 ole =
POATES
c
3 't
[ He. We
I "[ )
@ = Y
WRETE PORTE
WRTE DDFS { 'f‘,,fi "
AEAD POATS LATGH I
AE A0 POETE PN P SLAVE
AE AD DDRE out
0| EMABLE
F MASTER SELECT :......C
Y » SPIMASTER
_— B
57 B . PB7)

58
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Rl
A
Mo T] 4{}—.
i ID_CC
RESET
]
1 el
A
I
WE ,_
d
P.f'-i":-‘."l 5’
PE7 = o A oile %
PORTEF
- A
d \r AL W
L~ *
\F pE
e v
WRITE PORTE ] META
Cs L SE
&P CLOCK
Ol
( Pummmw
I—'_\ GE“ p 551 CLOCK
1 .J ..‘1
C
C 8 /0 .
C 3 /0 : —PORTC, $15($35!: —DDRC: $141($34)
—PINC, $13 {$33). PORTC DDRC » PINC
20mA :
LEDu 1 1 o
C —PORTC
BIT 7 6 5 4 3 2 0
$15(3$35) | PORTC? | | | | | | PORTCO |
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0
C —DDRC
BIT 7 6 5 4 3 2 1 0
$14($34) | DDC7_| | | | | | | DDCO |
/ R/W R/W R/W R/W R/W R/W R/W R/W
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 /O
/0O , C 8 .
PCn. 110 : DDRC DDCn DDCn “1*,  PCn
DDCn “0" PCn . . C .
32 C
DDCn PORTCn 1/0
0 0 N {
0 1 Y
1 0 N 0
1 1 N 1
n 7 6.0
58 C { PCO-PC5)
E Al ,l._
L P— P —| S—v
up
RESET
|
- H i b
™ pocn
;E
|v
W w
—
BESET =
| =
P -""’"1 ['s) A ja] ™ ‘E
H POATCA
AL e
I~ N
L,.--""
HP
g>
L \

WP: WHETE PORFC

WD WRETE DDRC

AL:  AEAD POATC LATCH
AP BAEALD POATC PIN
RO RAEAD DDAC

LM 0-h

60 60
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FL:
Rl

EIEE

61 61

5 C | PC6]
Ao
A
i p——( B S
PILL-
up
RESET
|
a 7 ole
. Jlter
c
A
|
wo L)
=
RESET ]
: z
A
PCE ] i
| PORTCE
c
A
f -
I*I\— )
L Y
WRITE PORTC
WRITE DORC
AEAD PORTC LATOH AS2
HEAD POATC PN TIC2 OSG
AEAD DOAC AW INPUT
: ASYMOH SELECT T/GE
60 C L PC7])
RO
A
M5
PUILL-
up
RESET
|
*] R 2
- poGr
c
Y
|
wo o
=
RESET -]
| g
PCT a P ole 3
~J PORTCT
s}
i
RL WP
L i
r RP
W L~ \
WRITE PORTC
WRITE DDRG AS2
READ PORTC LATCH
READ PORTC PIM —% TiCZ O30
READ DORC AMP OUTPUT
. BEYMCH SELECT TicE
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D
D 8 1/0
D 3 1/0 : —PORTD: $12 ($32}, —DDRD; $11
($31) —PIND, $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 R/W 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 /O
PDN, 1/0 : DDRD DDDn . DDDn  “1%,  PDn
DDDn  “0",  PDn . . D
34 D
DDDn PORTDN 1/O
0 0 N ( )
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 PD5 « OC1A PWM
® |[NT1—PD3
1
® [INTO—PB2
0
® TXD—PD1
' DDR1.
® RXD—PDO
a ’ DDRO. PORTDO
13 l”,
D
61 D ( PDO}
T] R A
MOS
]
RESET
|
] &
p@= o
L I
W w
RESET m
| =
Wy _.v""'-‘l r fa] ™ E
o ~ .n_.*.q_mu_j
A
— AL W
- -
."|r.:
P I~
| = L A J
WP WRETE PORTD REEN
Wh:  WRITE DDRD
AL FAEAD POATD LATCH > RXD

HP HEAD POATD PN
HO:  REaD DOAD
AND:  UAHT RECEIVE DATA

HXEM UAHT RECEIVE ENABLE

63
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DATA BUS

62 D ({PD1)

H A
w5 p—(C b —>——
P

REEEI'

H o

S — -

[

A

"o

by BESET
|

allle

AL

—— FRP

b E‘;:-
WHITE PORTH
WHTE DDRED TEEN
HEAD PORTD LATCH
FE & PORTD PIN T30
AEAD DOREG

o UAHT TRAMSMIT DaTa
THEM: UAAT TRAMSMIT EMNABLE

SBREES

63 D {PD2 PD3!)




AT90S4434/8535

RD
A
MOS E
PUALL-
up
RESET
|
a *on
ooon
c
A
|
WD
FIE,?EF
<] a R o
T~ PORTOR
c
B
AL ]
we

L 3

|

18Cmt FECmD

SEMGE CONTROL e T

DATA BUS

64 D {PD4 PD5;
RO
T}-—(jf |
[ [
FUAL- ———&——-»
up
RESET
|
a * b
DO0S
c
A&
|
wo L]
z
o RESET
| &
< a ® o &
PORTOS
o
$
AL We
Prw
2> 1>
. WRITE PORTD T COM1AD
WO WRITE DDRD \ '-', [ COMEAT
Ri:  READ PORTD LATCH
m %gg&upm MODE SELECT M COMP MATCH 1
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65 D . PD6)
Ao
A
MOS e
g I
up
RESET
|
a ' ole
foleals
o
f
Wil -
=
RESET m
| =
- < o 7 oole 8
| POATDE
C
A
i we
_w o
—
2> >
e L J
W WRTE PORTD
WO WRITE DDRD MOISE CAMCELER #{  EDGE SELECT  freeeeeeeds [OF 1
Fi:  HEAD POATD LATCH
P AEAD POATD PIN T 1
R HEAD DORD
ACEC: COMPARAT DR 1C EMARLE ICHEG FCEST
ACD: COMPARAT DR CAITPAT ACIC
A
66 D L PD7)

66

66
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RO
?}—C;Z‘“ !
MOSE
PULL-
uP
RESET
|
* =] R a3 =
Doar
[+
s
|
WD @
=2
O N
=
{ PORTDT
c
I 4
AL WP
L
b | ¥
WP, WRITE PORTD E { SO0
WD WRITE DRRD T COM2
RL:  READ PORTOLATCH s
% EE;'I? ggETDﬂ Fin MODE SELECT [ COMP MATCH 2
AT9054434/8535 ' 35
35
LB1 LB2
1 1 1
2 0 1 111
3 0 0
H 1\ 1 o a
AT9054434/8535 : SPIEN FSTRT.
® SPIEN i o™ , 0 “0”.
® F[STRT ! “0™ » MCU a 17,
Q"
Atmel 3 , .

67 67
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ATI0SA4434:

1. $000: $1E Atmel )
2. $001: $92 (4K FLASH)
3. $002: $02 i $01 $92 4434
AT90S8535:
1. $000: $1E Atmel )
2. $001: $93 (8K FLASH!)
3. $002: $03 i $01 $93 8535
3 : $00. $01  $02.
FLASH EEPROM
ATI0S4434/8535 4K /8K FLASH  256/512 EEPROM .
“1%, +12V « +12V
+ FLASH . EEPROM:;
36
ATI04434 4.0V -6.0V 45V -5.5V
ATI0L 4434 2.7V - 6.0V 4.5V —5.5V
AT90S8535 4.0V -6.0V 45V -5.5V
ATI0LS8535 2.7V - 6.0V 45V -5.5V
FLASH. EEPROM. .
67
ATO054434/8535 Y
ROY/EEY +— FO1 vee
OF e » PO2 PET - PBO » DATA
WR ——{ P03
BS —» PD4
*a0 ——»f POS
®h1 ——»f PDB
12V — 5 FESET
L —— xTAL
GND
ATI04434/8535 « XAUXAO XTAL1
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IWE [OE ., .
37
/0
RDY/BSY PD1 [6) 0: 1:
/OE PD2 [ { )
/WR PD3 [ { )
BS PD4 | {“0™ “17 )
XAO PD5 [ 38
XAl PD6 [ 38
DATA PBO-7 1/0 { IOE )
38 XAl XAO0
XAl XAO XTAL1
0 0 FLASH EEPROM {BS
0 1 {BS )
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 Vec GND
2. /RESET BS: 100ns
3. /RESET 11.5~12.5V . BS /RESET +12V 100ns
FLASH EEPROM: . FLASH EEPROM
. . . FLASH EEPROM
13 » ) .
1. XAl XA0 “10" —
2. BS “0%
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3. DATA %1000 0000* —
4.  XTAL1 —
5. /WE twLwH_ce
FLASH
A:
1. XAl XA0 10" —
2 BS “0%
3. DATA  “0001 0000" —
4.  XTAL1 —
B:
1. XAl XA0 “00" —
2 BS “1" —
3. DATA =
4.  XTAL1 —
C:
1. XAl XA0 “00" —
2 BS “0" —
3. DATA =
4.  XTAL1 —
D:
1. XAl XA0 “01% —
3. DATA =
5  XTAL1 —
E:
1. BS “0" —
2. I/WR —
3. RDY/BSY .
{ 68!
F:
1. XAl XA0 “01* —
2. DATA =
3.  XTAL1 —
G:
1. BS “17
2. I/WR —
3. RDY/BSY .
{ 69
° L3
° { 256
([ J
EEPROM

FLASH

n RDY/BSY .

FLASH

{$00 - $07/$0F

{ $00~$FF)

{ $00~$FF)

: RDY/BSY

{ $00~$FF)

' RDY/BSY

EEPROM “17, $FF

FLASH. EEPROM .
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68
DATA X 310 X ADDR. HIGH X ADDR. LOW > DATA LOW X

BS

XTAL1

WR

RDY/BSY

RESET 12v

OE

69
DATA X DATA HIGH

XAl
XAQ J

BS S S

XTAL1

WR

ADY/BSY

RESET  +12v

OE

FLASH:
1. A: %0000 0010*
2. B { $00~$07/$0F )
3. C { S00~$FF}
4, /IOE BS “0% DATA FLASH .
5. BS 1% FLASH .
6- /IOE  “1%,

EEPROM:
1. A: %0001 0001*
2. (AT90S8535! B: { $00~$01)
3. C { $O0~$FF}
4. D { $00~$FF!
5 E:
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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:
C: { $00~$3F}
JOE “0".
JOE

BS

WaqM
1.

“0100 0000

A:

D:

Bit5 = SPIEN

Bit0O = FSTRT

Bit7-6,4-1=
WR

BqM
ln ]

twLwH_pre

“0010 0000
« Bitn="“0"

A:
D:
Bit 2 = Lock Bit2
Bit 1 = Lock Bitl
Bit7-3,0= %1%
E:

“0000 0100
JOE 0% BS “17.
Bit 7 = Lock Bitl
Bit6 = Lock Bit2
Bit5 = SPIEN
Bit0 = FSTRT
JOE  “17%.

A:

#0000 1000™
($00~$02).
[ 0», BS i 0”-

WM
1:

IOE
IOE

72

{ $00~$01)

DATA

Bq M
1

RDY/BSY

DATA
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70
berwn
XTALA Iy i:{HKL s, -
oy Ixeox, tavwe
Data & Confol
(DATA, XADA, BS) j/( * < :
= N Loyw | ) t @
bHaL e, =
RDY/BSY )
“ » by pe -
OE ¢ \\ /t -
IKLOL e T B loHoz o
oLDv B =
DATA
40 Tp=25T+10% Vee=5V1E10%
Vpp 115 12.5 V
lpp 250 HA
tovxy Data & Control Setup before XTAL1 High 67 ns
ExHxL XTAL2 67 ns
tx L Dx Data & Control Hold after XTAL1 Low 67 ns
Towe XTAL1 Low to /WR Low 67 ns
tevwi BSVvadid to /WR Low 67 ns
trHBX BS Hold after RDY/BSY ngh 67 ns
twLwH /WR Pluse Width LOW(l) 67 ns
twHRL /WR High to RDY/BSY Low'” 20 ns
tyRu /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 High to DATA Tri-stated 20 ns
twi wH_ce /WR Pulse Width Low for Chip Erase 5 10 15 ms
twiwr_pr | /WR Pulse Width Low for Programming the 1.0 1.5 1.8 ms
B Fuse Bits
: L twiw_ce # twLwH_prB=
2. tWLWH tWLRH L} RDY/BSY
/RESET » FLASH EEPROM SPI

SCK: MOSI i i MISO ¢ Ja IRESET

71
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ATES054424/8535 a7

DATAQOUT et
INSTR. I} s
CLOCKIN —*

GHND i

VCGC

PEB(MISO)
PES|MOSE
PET{SCK)

T8 MHz

EEPROM. , a
FLASH EEPROM $FF.
FLASH EEPROM a
AT90S8535 FLASH $0000~$0FFF: EEPROM $000~$00FF.
ATO0SA4434,. FLASH $0000~$07FF: EEPROM $000~$01FF.
XTAL1 , XTAL1 XTAL2. SCK
: >2 XTAL1
: >2 XTAL1
. SCK AT9054434/8535: SCK
1. /RESET  SCK Ve GND
2. 20ms. MOSI [ PB5)
3. a , 3
{$53). : 4
$53, SCK o 32
4. ’ twp_ERASE? /RESET ’
5. FLASH EEPROM - twp_ProG
o , $FF .
6- MISO [ PB6 “
7 : /IRESET ,
8. { P
XTAL1 ! , RC Yo
/IRESET o
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EEPROM
EEPROM . P1;
. P2iPL P2 27},
o PL P2
a twp_proG a
EEPROM , $FF
32 EEPROM
P1 P2
ATO0SA4434 $00 $FF
AT90S8535 $00 $FF
FLASH
FLASH - , $7F .
. $FF. twp_ProG
0 FLASH $FF o
72

SERWAL DATA INFUT

FES{MOS!)

SERIAL DATA OUTPUT
FEG(MISO)

o

\

[7=X

LD

A XX X X X
A XX X XA Xt

EE-\

SERIAL CLOCK INFUT

piisEs sl

PET(SCK)
42  AT9I04434/8535
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 0000 0000 ab H
[ i o]
FLASH 0100 HOOO | 0000 aaaa bbbb bbbb iii iiii H i
i ab
EEPROM | 1010 0000 0000 000a bbbb bbbb 0000 0000 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 | Xxxxx xxxX | xxxx xxbb | 0000 0000 b o
FSTRT 1010 1100 1011 111F | XXXX XXXX | XXXX XXXX F= “0"
a= Bit
= Bit
O: : 1.
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X =
1= Lock Bitl
2 = Lock Bit2
F = FSTRT
S=SPIEN
3 a
73
s
mosi X X X
LovsH et » LSHOX s, s
SCK \JQ\_/\C
tsHsL
mso X X 2J<
iy
43 ’ TA =-4071 851, VCC: 2.7V — 6.0V
Ut {Voe =27V —4.0V) 0 4 MHz
teLeL I:VCC =27V —4.0V] 250 ns
Vtea {Vee = 4.0V —6.0V] 0 8 MHz
teLeL l:Vcc =4.0V-6.0V! 125 ns
tsHsL SCK 2tcLeL ns
tsisH SCK 2tcicL ns
tovsy MOS| SGZUD to SCK quh toi ol ns
tsHox MOS! Hold after SCK High 2tcic ns
tg v SCK Low to MISO vdid 10 16 32 ns
44
3.2V 3.6V 4.0V 5.0v
twp ERASE 18ms 14ms 12ms 8ms
45
3.2V 3.6V 4.0V 5.0v
twp PrOG 9ms ms 6ms 4ms
TA =-401C 8512, Vcc: 2.7V — 6.0V
Vi XTAL1 -0.5 03V | V
Vi1 XTAL1 -0.5 02V | V
Vin XTALL 0.6 V¥ Vec+05 | Vv
/RESET
Vini XTAL1 0.8 V@ Vee+05 | V
Vinz /RESET 0.9 V¥ Veet05 |V

76
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7 7

VoL loL =20MAs Ve= 5V 0.6 Y,
"B, D lo. =10MA; Vec= 3V 0.5
Von lon =20MA: V=5V 4.2 \Y
‘B, D lon =10MA:s Vee= 3V 2.3
I Vee=6V: pinlow 8.0 A
1/O
lin Vee=6V: pinlow 8.0 KA
1/O
RRST 100 500 k)
Rio 1/0 35 120 k&
lce + Vee=3Vs 5.0 mA
AMHz
+ Vo= 3Vs 3.0 mA
4AMHz
lec L WDT + Vee=3V 15.0 nA
WDT » Vo= 3V 5.0 nA
lcc ' WDT + Vo= 3V 15 oA
Vacio Vee=5V 40 mv
lacLk Vee=5V Vin=Vee/2 -50 50 nA
tacep Vee= 2.7V 750 ns
Vee= 4.0V 500
1. ® " “Q"
2. % " 1
3. 110 {Vee=5V 20mAis V=3V 10mA1J ’
PDIP
1] 110 1oL 200mA
2]1A I0L 100mA
3]B. C. D XTAL2 10L 100mA
PLCC TQFP
1] 1/10 10L 400mA
21A 0L 100mA
3]B0-B3  I1OL 100mA
4]B4-B7 IOL 100mA
5]C0-C3 IOL 100mA
6] C4-C7 IOL 100mA
71D0-D3  XTAL2 I0L 100mA
8] D4-D7 I10L 100mA
I0L VOL a a
4, 110 (Vee=5V 3mAs V=3V 15mA) .
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PDIP

1 10 IOH 200mA

2A |OH 100mA

3B. C. D XTAL2  IOH 100mA

PLCC TQFP

1 1o |OH 400mA

2A IOH 100mA

3]B0-B3  IOH 100mA

4B4-B7  IOH 100mA

5]C0-C3  IOH 100mA

6]C4-C7  IOH 100mA

7]D0-D3  XTAL2 IOH 100mA

8)D4-D7  IOH 100mA

IOH »  VOH . .

5. Ve 2V

." Lemex m topow * . -  foe

!ULEL

VCC:2.7V“‘4.0V VCC:4.0V“‘6.0V

i telol 0 4 0 8 MHz
toLo 250 125 ns
tohex 100 50 ns
toLex 100 50 ns
tcLcH 1.6 0.5 S
teHoL 1.6 0.5 s

o 100% o
110 i Ja .
1 1 I /O 1 I/O 1
CL*VCC*f o ’ C|_ 1 VCC = » T=1/0
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15

= &5V
W =&Y
W= 5.6V

'

|V~ EEY

v ~Ev

14

T, =860

L

a

=

= a5V

5.5

13

o W BB

'_._._,_,..-v'—'_ Vo= AW

—
_'_._,_,.:-"_"_'- V.

1z

_H_,,..-""

= 25'C

|1
I

T,

11

| = 2TV

L]
—

10

_H_,,..-"

4.5

[

AT90S4434/8535

.--"'"__'_._,_,_.-

P

AL

T e 250

|1
] ..-f"f ..r-"“f

Tp=25'C

Froauenoy (dH2

FRECUENCY = 4 M2

S

ACGTIVE SUPPLY CURRENT wva. Vo

,.f-""'j,.ﬂ""ﬁ::"‘f ]

ACTIVE SUPFLY CURRENT vs. FREQUENCY
IDLE SUPPLY CURRENT wa. FREQUENCY

25

76
77
20
id
16
14

12

(™ §

12 13 14 15

79

1o
79

Frequeray (MHZ)

78
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E Z E &

1 fmay
th
=

81

IOLE SUPPLY CURRENT va. V..

FRECUHEMNCY = 4 Mz

T, = BEC |

;;F{imc

L=

=]
25 3 36 4 d4.5 B 4] é
VL
POWER DOWHN SUPPLY CURRENT wa. W,
WAT CHIDOE TIMER DESABLED

JIHT._ = 86D
f'/t-mc
1// T, = 46C
_._,_._,—-"'"'__'_.___,_o-'-""" / — T. - 250

25 3 as 4 4 & BB 4]

WAV}
POWER DOWHN SUPPLY CURRENT we Wy
WETCHOOE TIMEA ENABLED
T, =867
,-"/ B
]
- [~ T,=25C
I
25 3 a6 4 4.5 & 5B [
Vv
80 80
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1)
& & B

g

82

08
o8
o7
L3
X

1 fmay

4

03

0.2

@1

Ciflzot Veltage imi)
=

FOWER SAVE SUPPLY CURRENT wa. V.
WAT CHODE TRMER DESABLED

T. = BEC
T.=26C
------------- [—T
26 a a6 4 45 5 5.8 @
LRl
ANALDG COMPARATOR CURRENT va. Vi
T =260 .
o
/ A T = BET
P
—_—
25 ] 13 4 46 & A €
WAV}

ANALDG COMPARATOR OFFSET VOLTAGE v

Coenme Mode Volksge (W}

81

81

COMMON MODE VOLTAGE L AT
e
T, =25 /]
i / ST
Nl I
-‘h-\-'_""h-—..__‘___.-.—--'—"'-"#-
05 t 15 2 25 3 35 4 485 5
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e imy

Uy W

1 sard®

F b R

RMP‘-.LC COMPARATOHR OFFSET 'JDL"AGE G,
OMMON MODE VOLTAGE

) l Ir
T, = 25°C
/
8 I
i
/
¢
] I.n'
T, =86°C
NS _ /|
a a5 1 1.5 2 25
Coremon Mode Vol ksge (W]
85
AMALSE SOMPARATOR INPUT LEAMASE SURRENT
Wo=B T,z 250
&0
S0

20 ‘1

RN

10

-10
o0 1 1§ 2 25 2 25 4 45 5 55 @
Mo

86
WATCHDOG O SCILLATOR FREQUENG Y va. Vo,

3]

1600 |

1400 /

1200

1000

00

630

400

00

()
kA
th
L5
[~
o
E
i
o
Lh
o
th

87
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20

1 coimm]

88

5

it

90

PULL-UP RESISTOR CURRENT va. INPUT VOLTAGE

83

Tt
1 —o5C
"_‘—-—-.._\_“_\_\_‘_ _—
T, 0EC - \
= P
N\
\\\
a5 1 15 1 15 1 as 4 45 5
Vi iV}
PULL-UP RESISTOR CURRENT va INPUT VOLTAGE
Voom 2TV
T, = 360
........ T . _\\
) \‘\
o5 1 15 2 15 1
Yor (W)
B PIN SINK CURRENTws. OUTPUT VOLTAGE
V=Y
e —— =
T, = 25T / .............
./ -
A e
o5 15 z 25 3
Vog (%)
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¥ yirma)

1 {ma)

¥ yirma)

VO PIN SOURCE CURRENT va, OUTPUT VOLTAGE

W= BV
18 T, < T
6 v
-‘_,f . -
ta .-"'f ~
12— st SRS L \'\

10 B — g \

4 \
2
[

o (] 1 1.5 2 25 3 as 4 45 g

Woed W
91
VD PIN SIMK CURRENT ve. OUTPUT VOLTAGE
Weam OTW
30
.- Q?ff"ﬂ‘_ﬂ
'_._'______,_,—-—"—""'

) / R
20 r —

N
7
7

a
o 1 1 15 7
Ve M}
92
VD PIN SOURCECURRENT va. DUTPUT VOLTAGE
YT
&
T, = 250
5 /—\
4 S— / v
i ey T, o85G
- ““"ﬂxhv/ N\,

Vogd ¥}
93
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B PIN INPUT Ejl—L*F!I_Eh?EELGVGLTAGE wE Vi
25
z _d_____r*“'__rr
2z 1.5 — s sl
2 -
N
) 05
0
27 40 50
V.
94
VO FIN II‘JF“J'I'_IH‘I"E?'EEHESEE ve W
018
- ——
0.18 —
- G4 e
‘E G012 B —
‘f o1
:—; o.08
008
0.04
0.02
3-7. 4.0 .0
V..
Rd—— Rr——
K— k——
b— 1/0 S —
Z. Y+ X—R31:R26
A—1/0 - 6 )
ADD Rd: Rr Rd €< Rd + Rr Z,C,N,V,S,H 1
ADC Rd:. Rr Rd< Rd+Rr+C Z,CN,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,CN,V,S,H 1
SUBI Rd: K Rd € Rd - K Z,C\N,VSH 1
SBC Rd: Rr Rd< Rd—-Rr-C Z,C,N,V,S,H 1
SBC | Rd: K Rd< Rd-K-C Z,CN,V,S,H 1
SBIW Rd: K Rd+1:Rd¢< Rd+1:Rd-K Z,C,N,V,S 2
AND Rd: Rr RO< Rd = Rr Z,N\V,S 1
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ANDI Rd: K RO< 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 ¢ RdO*x Rr Z, N\V,S 1

COM Rd 1 Rd < $FF - Rd Z,CN,V,S 1

NEG Rd 2 Rd < $00 - Rd Z,C,N,V,SH 1

SBR 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 Rd< Rd = Rd Z,N,\V,S 1

CLR Rd Rd ¢ RdO* Rd Z,N\V,S 1

SER Rd Rd < $FF - 1

RIMP k PC<EPC+k+1 - 2

IIMP Lz PC(15:.0)¢Z, - 2
PC(21.16)<0

RCALL k PC&EPC+k+1 - 3/4

ICALL (Z) PC(15:0)<Z, - 34
PC(21:16)<0

RET PC < - 4/5

RETI PC < I 4/5

CPSE Rd: Rr , {Rd=Rr! PC&PC+2 | - 12/3

3

CcP Rd: Rr Rd - Rr Z,C\N,VSH 1

CPC Rd:. Rr Rd—-Rr-C Z,C\N,VSH 1

CPI Rd: K Rd-K Z,C\N,\VSH 1

SBRC Rd: b tRd (b)Y =0} |- 1/2/3
PC&PC+2 3

SBRS Rd: b (/O (A, b} =11 |- 1/2/3
PC&PC+2 3

SBIC As 1/0 (/O (A, b} =0} |- 1/2/3
PC&PC+2 3

SBIS As 1/0 {Rd by = 13 |- 1/2/3
PC&PC+2 3

BRBS S {SREG (s} =1 |- 1/2
PC&PCHk+1

BRBC S L SREG (s} =01 - 1/2
PC&PCHk+1

BREQ k (Z=1) PCEPC+k+1 | - 12

BRNE k (Z=0} PC&PC+k+1 | - 1/2

BRCS k {C=1) PC&PC+k+1 | - 1/2

BRCC k {C=0) PC&PC+k+1 | - 1/2

BRSH k { C=0} PC&PC+k+1 | - 1/2

i
BRLO k i {C=1) PC&PC+k+1 | - 1/2
j

BRMI k {N=1) PC&PC+k+1 | - 12

BRPL k {N=0} PC&PC+k+1 | - 1/2

BRGE k i NO+v=1 ) |- 1/2
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i PC&PCHk+1

BRLT k [ NO+V=0 1 - 1/2

PC&PC+Hk+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 | - 1/2
BRTC k T ({T=0) PC&PC+k+1 | - 1/2
BRVS k \Y/ {V=1) PC&PC+k+1 | - 1/2
BRVC k \Y L V=0) PC&PC+k+1 | - 1/2
BRIE k (1=1) PC&PC+k+1 | - 172
BRID k {1=0} PC&PC+k+1 | - 1/2
MOV Rd: Rr Rd < Rr - 1
LDI Rd:. K Rd <« K - 1
LDS Rd: k Rd & (ki - 2
LD Rd: X Rd & (X! - 2
LD Rd: X+ ’ Rd € (X!, X€X+1 - 2
LD Rd: -X ' X€X-1. Rd € (X3 - 2
LD Rd: Y Rd &« LY! - 2
LD Rd: Y+ . Rd € (Yl Y€EY+1 - 2
LD Rd: -Y ' Y&EY-1. Rd €& 1Y) - 2
LDD Rd,Y+q Rd< (Y +ql - 2
LD Rd: Z Rd « (Z) - 2
LD Rd: Z+ , Rd & (7). 7z&7+1 - 2
LD Rd:. -Z : Z€7-1, Rd € (Z) - 2
LDD Rd,Z+q Rd& (Z+q) - 2
STS k .+ Rr (k) € Rr - 2
ST X: Rr iX) €Rr - 2
ST X+ Rr ’ i X) € R XEX+1 |- 2
ST X-s» Rr . X&EX-1, (X} €Rr - 2
ST Y: Rr (Y} €Rr - 2
ST Y+ Rr ’ LY) € R YEY+HL |- 2
ST Y-: Rr ] Y&EY-1, (YD) €Rr - 2
STD Y+q,Rr {Y+q) €Rr - 2
ST Zy Rr (Z) € Rr - 2
ST Z+ Rr ] (Z) € Rr. Z€&7Z+1 - 2
ST Z-» Rr ’ 2€7-1, (7)) €Rr - 2
STD Z+q,Rr {Z+q! €Rr - 2
LPM RO & (Z) - 3
IN Rd: A I/O Rd €< /O (Al - 1
ouT A Rr 1/0 I/10 (A} €Rr - 1
PUSH Rr STACK €« Rr - 2
POP Rd Rd €< STACK - 2
LSL Rd Rd(n + 1) €« Rd(n). | ZCN,V,H

Rd(n)€0, C&RA(7)
LSR Rd Rd(n) € Rd(n + 1). | ZCN)V

Rd(7)€0, C&Rd(0)
ROL Rd RA(0)<C, Rd(n+1) <« | ZCN,VH
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Rd(n). C<Rd(7)
ROR Rd Rd(7)€C. Rd(n) € |[ZCNV 1
Rd(n+ 1), C<Rd(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 S SREG (sl €0 SREG (sl 1
Bl As b /0 110 (A b) €1 - 2
o:] A b /0 I/0 (A b} €0 - 2
BST R: b |Re b T |T<Rrib T 1
BLD Rk b |T R b Rrib) €7 - 1
SEC C cel C 1
CLC C C&oO C 1
STN N N<1 N 1
CLN N N <0 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 Vv Vel Vv 1
v Vv V€O Vv 1
SET T T<1 T 1
arT T T<O T 1
SEH H Hel H 1
CLH H H& 0 H 1
NOP - 1
SLEEP - 3
WDR - 1
{MHz) (V)
ATI0SA434 — 4AC 447
ATI0S4434 — 43C 244)
4 2760 AT90S4434 — 4PC 40P6 1ot - Tow
ATI0S4434 — 4A 44A
AT0SA434 — 4] 244)
ATI0A434 — 4P 40P6 40T - &L
ATI0A434 — BAC 44A
AT0S4434 — 81C 2443
8 4.0-6.0 AT904434 — 8PC 40P6 o -7
AT90S4434 — 8A 44A
AT0S4434 — 81 2443
ATO0S4434 — 8P 40P6 (40 - 8L
4 27-6.0 AT90S8535 — 4AC 44A
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AT90S4434/8535

AT90S8535 — 4JC 244]
AT90S8535 — 4PC 40P6 (0T - 70T)
AT90S8535 — 4Al 44A
AT90S8535 — 4J| 2447
AT90S3535 — 4P| 40P6 (-40T - 851
AT90S8535 — 8AC 44A
AT90S8535 — 8JC 2447
8 4060 AT90S8535 — 8PC 40P6 (ot - 70T
' ' AT90S8535 — 8A 44A
AT90S8535 — 8JI 244]
AT90S8535 — 8P 40P6 (-40T - 85T
447 44 , TQFP
44] 44 , PLCC
40P6 4 , 0.6, PDIP
AVR ASM | . www.atmel.com WWW.SL.COM.CN ]
AVRICE (STDPOD ADCPOD!,  ICE 200. AVR STUDIO | .

www.atmel.com WWW.SL.COM.CN )

START KIT 200 { SL-AVRLT-48.}
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