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SRAM

SRAM
$60
PUSH PUSH 1
2 POP POP
1 RET
RETI 2

AT90S2313 10

I (=1)

RESET
0 INTO

20



AT90S2313

2
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8 $007 |UART RX UART RX( )
9 $008 |UART UDRE UART
10 $009  |UART TX UART TX( )
11 $00A |ANA COMP
$000 rjmp reset ;
$001 rjmp EXT_INTO ;
$002 rjmp EXT_INT1 ;
$003 rjmp TIM_CAPT1 : 1
$004 rjmp TIM_COMP1 ; 1
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$006 rjmp TIM_OVFO : 0
$007 rjmp UART_RXC :UART
$008 rjmp UART_DRE :{UART
$009 rjmp UART_TXC :UART
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$00b MAIN: 1di r16,low(RAMEND) ;
$00c out SPL,r16
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1/0 $000
$000
RIMP
23
3
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7 6 5 4 3 2 1

$3B($5B)] INT1 | INTO | - | - | - | - | - | - | GIMSK
/ /
Read) / Read)/
(Write)  (Write)

R ead) R ead) Read) Read) Read) Read)

0 0 0 0 0 0 0 0
7 INTO 1
INTL 1 (SREG) |
MCU MCUCR
1 1/0(ISC11  ISC10) INT1
INT1
1 $002
28
6 INTO 0
INTO 1 (SREG) |
MCU MCUCR
0 1/0(ISCO1  1SCO00) INTO
INTO
0 $001
5 0 Res AT90S2313 0
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GIFR
7 6 5 4 3 2 1 0
$3A($5A)] INTF1 | INTFO | - | - | - | - | - | - | GIFR
/ /
Read) / Read)/
Write)  (Write) R ead) R ead) Read) Read) Read) Read)
0 0 0 0 0 0 0 0
7 INTF1 1
INT1 INTF1 1 SREG
| GIMSK INT1 1 MCU $002
1
6 INTFO 0
INTO INTFO 1 SREG
| GIMSK INTO 1 MCU $001
1
5 0 Res
AT90S2313 0
/ TIMSK
7 6 5 4 3 2 1 0
$39($59) | TOIE1 | OCIE1A] - | - | TICIE1 ] - | TOIEO | - | TIMSK
/ / / /
Read) /
Read) Read) R ead) R ead) Read) Read) (Write) Read)
0 0 0 0 0 0 0 0
TOIE1L
TOIE1l I 1 /
1 1
1 TIFR TOV1
005
6 OCIE1A 1
OCIE1A | 1
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1 1
OCF1A 1
TIFR 004
5,4 Res
AT90S2313 0
3 TICIEL 1
TICIEl 1 | 1
1
PD6(ICP)
TIFR ICF1 $003
2 Res
AT90S2313 0
1 TOIEO / 0
TOIEO 1 | 1
/ 0 0
( $006)
/ TIFR TOVO 1
0 Res AT90S2313 0
/ TIFR
7 6 5 4 3 2 1 0
$38($58)| TOvli JOCFiIAY - | - | ICFA | - [ TOvO] - | TIFR
/ / / /
(F:Ne::?;)/ Fwe:?g)/ R ead) R ead) (Rwessg)/ Read) ?We:?g)/ Read)
0 0 0 0 0 0 0 0
7 TOV1 1
1 TOV1l 1 TOV1
TOV1 1 SREG
I TOIEL( / 1 ) TOovli 1
/ 1 PWM
1 $0000
1
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6 OCF1A 1A
1 OCRI1A OCR1A
1A OCF1A
OCF1A 1
SREG | OCIE1A 1
OCF1A 1 / 1
54 Res AT90S2313 0
3 ICF1 1
ICF1 1 1
ICR1 ICR1
ICF1 1
SERG [ TICIEL
1 ICF1 1
1
2 Res AT90S2313 0
1 TOVO /
/ 0 TOVo 1 TOVO
TOVO 1 SREG
[ TOIE( / ) TOVO 1
/ 0
0 Res AT90S2313 0
INTL  INTO
INTO/INTL
L MCU
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L
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AVR 4
4
4
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SREG |
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/ / / / / /

Read) / Read)/ Read)/ Read)/ Read)/ Read)/

Read) — Read)  vite)  (Write) (Write) (Write) (Write)  (Write)

0 0 0 0 0 0 0 0
7,6 Res AT90S2313 0
5 SE
MCU SE
1 MCU
SLEEP
4 SM
SM 0
SM 1
30
3,2 ISC11,ISC10 1 1 0
1 SREG 1
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INT1 INT1
5
5 1
ISC11 | 1SC10
0 0 INTL L
0 1
1 0 JNT1
1 1 N1
ISC11/1SC10 INT1 GIMSK
1,0 1SC01,1SC00 1 0
0 SREG |
INTO INTO
6
6 0
ISCo1 | 1SC00
0 0 N0 L
0 1
1 0__JNTO
1 1 N0
ISC01/1SC00 INTO GIMSK
INTNn
1 L
L L
L
L
MCUCR SE 1 SLEEP
MCU
MCU SLEEP
SRAM 1/0
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MCU
SM 0 SLEEP MCU
CPU /
MCU
ACSR ACD
MCU
CPU
SM 1 SLEEP MCU
INTO/INT1 MCU
L
MCU tTOUT
/ 0
ATO0S2313 8 / 16 1
/ 10
/
/
28
28
CK( y—p—p>
[ck/8  [ck/64 [ ck/256[cK/1024
T1
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0 0
l Dc | i>°i I
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CS1l1 —— CS01—\ /
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4 1/8 CK 1/64 CK 1/256 CK 1/1024 CK CK
CK STOP
8 /
29 / 0
8 / CK
/ 0 TCCRO
/
TIFR
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/ 0 / 0
TIMSK / 0
CPU
CPU
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8 / 0
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/ 0 TCCRO

7 6 5 4 3 2 1 0
$3¢53)l -1 - 1 - | - | - ] CS02] CSO1 ] CS00 |TCCRO
/ / /
Read) / Read)/ Read)/
(Write)  (Write)  (Write)

Read) Read) R ead) R ead) Read)

0 0 0 0 0 0 0 0
7 3 Res AT90S2313 0
2,1,0 CS02,CS01,CS00 2,10
10
CS02 | CS01 | CS00
0 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 T0
1 1 1 TO
/ 0
TO PD4/(TO)
/ 0 TCNTO
7 6 5 4 3 2 1 0
$32($52)| _MSB | | | | | | | LSB |TCNTO
/ / / / / / / /
Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
(Write)  (Write) Write) (Write)  (Write)  (Write)  (Write)  (Write)
0 0 0 0 0 0 0 0
/ 0
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16 / 1
1
|
\
e o o << | | | | [ /
- T - / / 1
— A :
(TIMSK) (TIFR) L (lTCCRlAl _ Lo (lTCHCRlB)H _
® 15 8|7§‘|g L-L[ o g8 E%v ale 582 3
— 1
(ICRL) L«
«—— T0
A AL
15 | 8 7 [ 0
T (TCNT1) ' <t yesoom
15 8 7 0
— 16
15 8 7 0
16 CK cK
/ 1 TCCR1B
TIFR 1
TIMSK
! CPU
CPU
CPU
16 / 1
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1 1A OCRI1A
1
1
/ 1 8 9 10
OCR1
PWM 39
1 1
ICR1 ICP
1 TCCR1B
54 ICP
31
31 ICP
ICP — —— ICF1
IONC1 ICES1 Jr
ACO
4 4
1 A TCCRI1A
7 6 5 4 3 2 1 0
$2F($4F)|COM1A1]COM1AQY - | - | - - | PwM11 ] PWM10 [TCCR1A
/ / / /
Read) / Read)/ Read) / Read)/
Write)  (Write)  Gcod)  Read)  Read)  Read) " (write)
0 0 0 0 0 0 0 0
7,6 COM1A1,COM1AOQ - 1,0
COM1A1,COM1AO0 1
0ocC1 1
1/0
1 8
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8 1
COMIAL JCOM1AQ
0 0 OCL 1
0 1]oCt
1 0JoCt
1 1[0CL 1
PWM 12
2 5 Res
AT90S2313 0
1,0 PWM11,PWM10
9 PWM 39
9 PWM
PWM1L _[PWML0
0 0 1_PWM
0 1 1 8 PAM
1 0 19 PAM
1 1 1 10 PAM
B TCCRLB
7 6 5 4 3 2 1 0
$2E$4E)[TCNCT T 1ICEST T = 1 - J Cici ] C5i2 | ¢5it | CS10 JTCCR1B
7 7 7 7 7 7
Read) / Read)/ Read) / Read)/ Read)/ Read)/
Write)  (Write) "D ReD) ey (Write)  (Write)  (Write)
0 0 0 0 0 0 0 0
7 ICNC1 1 4
ICNC1 0
/
ICP ICNC 1
4 ICP
ICES1 H L
XTAL
4,5 Res
AT90S2313 0
3 CTCl1 1
cTC1 1 1
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$0000 CTC1
CPU

1 C i CTC1

...... c2c¢c2c¢c2¢c2¢c2¢c2¢Cc2¢Cc2 c1¢c1c1¢Cc1cCc1¢C1¢C-1¢C1
cooo000O0O

PWM
2,1,0 CS12,CS11,CS10 1- 21,0
1- 2 1,0
10 1
CS02 | CS01 | CS00
0 0 0 / 1
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 10
1 1 1 T0
STOP
1
PD5(T1)
1 TCNT1H,TCNTIL
7 6 5 4 3 2 1 0
$2D($4D)[_MSB TCNT1H
$2C($4C) LSB__ |TCNT1H
7 7 / 7 7 / 7 7

Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
(Write)  (Write)  (Write)  (Write) (Write) (Write) (Write) (Write)

/ / / / / / / /
Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
(Write)  (Write)  (Write)  (Write) (Write) (Write) (Write) (Write)

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
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16

TEMP

TCNT1
CPU

TCNT1
CPU

16

$2B($2B)
$2A($4A)

16 1
CPU
8 (TEMP) OCR1A ICR1
1
TCNT1H TEMP
CPU TCNTI1L TEMP
16 TCNT1
TCNT1H 16
1
TCNTI1L TCNTI1L CPU
TCNT1IH TEMP TCNT1L
1 PWM
1
1
1 A OCR1AH OCRI1AL
7 6 5 4 3 2 1 0
MSB OCR1AH
LSB | OCRI1AL
/ / / / / / / /
Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
(Write)  (Write)  (Write) Write)  (Write) ~ (Write)  (Write) (Write)
/ / / / / / / /
Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
(Write)  (Write)  (Write) Write)  (Write)  (Write)  (Write) (Write)
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
16 / 1
1
1
OCR1A 16 TEMP ,OCR1A
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CPU
OCR1AH TEMP
CPU OCR1AL TEMP OCR1AH
OCR1AH 16
TEMP TCNTL1,ICR1
TEMP
1 ICR1H,ICR1L
7 6 5 4 3 2 1 0
$25($45) MSB ICR1H
$24($44) LSB ICRIL
/ / / / / / / /
Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
(Write) ~ (Write)  (Write) Write)  (Write)  (Write)  (Write) (Write)
/ / / / / / / /
Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
(Write)  (Write)  (Write) Write)  (Write)  (Write)  (Write) (Write)
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
16
ICP
ICES1 1
ICR1 ICF1 1
ICR1 16 TEMP ICR1
CPU ICR1L
CPU ICRIH TEMP
CPU ICR1H CPU TEMP
16 ICR1L
TEMP TCNT1,0CR1A
TEMP
PWM 1
PWM 1 10CR1A
8,9,10 PWM PB3(0OC1)
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1 / ,$0000
TOP 11 TOP
OCR1A 89 10
COM1A1,COM1A0 PB3(OC1)
12
11 TOP PWM
PWM TOP
8 $00FF(255) /510
9 $01FF(511) /1022
10 $03FF(1023) /2046
12 PWM 1
COM1A1 |COM1AQ |OC1
0 0
0 1
1 0 PWM
1 1 PAM
PWM 10 OCR1A
1 TOP
OCR1A PWM
32
32 OCR1

I [ [ | L oc1 Pum

OCR1A

OCR1A
OCR1A
OCR1 $0000 TOP OCl1 COM1A1l/COM1A0
H L 13
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13 PWM  OCR=$0000 TOP
COMIA1[ COMIAO] OCRIA OC1
1 0 $0000 L
1 0 TOP H
1 1 $0000 H
1 1 TOP L
PWM 1 TOVi $0000
1
TOV1 1
1
RC
Vce=5V Vce
14 WDR
8
AT90S2313
24
33

1MHz

0SC/16k
0SC/32k

0SC/64k
0SC/128k

(0SC/256k
0SC/512k

0SC/1024k
0SC/2048k

WDPO

WDP1
WDP2
WDE

>

MCU

Vce
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WDTCR
7 6 9) 4 3 2 1 0
214 - 1 - ] - |wDTOE| WDE | WDP2 | WDP1 | WDPO [WDTCR
/ / / / /

Read) / Read)/ Read)/ Read)/ Read)/

Read) — Read) — Read) . oy (write) (Write) (Write)  (Write)

0 0 0 0 0 0 0 0
7 5 Res AT90S2313 0
4 WDTOE
WDE 1
4 WDE
3 WDE
WDE 1 WDE O
WDTOE 1
WDE
1. WDTOE WDE 1
1 WDE 1
2. 4 0 WDE
2 0 WDP2,WDP1,WDPO 1 0
WDP2,WDP1 WDPO
14
14
Vce=3.0V Vce=5V
WDP2 WDP1 WDPO
0 0 0 16k 47ms 15ms
0 0 1 3K 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 19s
RC
WDR
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EEPROM
EEPROM 1/0
25 4ms Vce
EEPROM
Vce
CPU
EEPROM EEPROM
EEPROM
EEPROM
EEPROM CPU
2
EEPROM EEAR
7 6 5 4 3 2 1 0
$1E($3E) | - | EEAR6 | EEAR5 | EEAR4 | EEAR3 | EEAR2 | EEAR1 | EEARO | EEAR
/ / / / / / /
Read) Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
(Write) Write)  (Write)  (Write)  (Write)  (Write)  (Write)
0 0 0 0 0 0 0 0
7 Res AT90S2313 0

6 0 EEAR6 0 EEPROM

EEPROM EEAR6 0 128 EEPROM EEPROM
EEPROM 0 127
EEPROM EEDR
$1D($3D)] MSB | | | | | | | LSB | EEDR
/ / / / / / / /
Read) /

Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
(Write)  (Write) Write)  (Write) ~ (Write)  (Write)  (Write)  (Write)
0 0 0 0 0 0 0 0
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AT90S2313

7 0 EEPROM

EEPROM EEDR EEAR
EEPROM
EEAR
EEPROM EECR
7 6 5 4 3 2 1 0
sicsol - T - T - T - T - TEEMWE ] EEWE | EERE | EECR

/ /
Read) Read) R ead) R ead) Read)
0 0 0 0 0 0 0

7 3 Res AT90S2313

2 EEMWE EEPROM

EEMWE EEWE EEPROM
EEMWE 1 EEWE
EEPROM EEMWE O EEWE
EEMWE 1 4
0 EEPROM
EEWE
1 EEWE EEPROM
EEPROM EEWE EEPROM
EEPROM
1 EEWE EEMWE
EEPROM
2 3
1. EEWE 0
2. EEPROM EEAR
3. EEPROM EEDR
4. EECR EEMWE 1
5. EEMWE 4 1 EEWE
Vce=5V 25ms 2.7V 4ms
0
CPU 2

Read) / Read)/
(Write)  (Write)

/

Read) /
(Write)

0

EEPROM

EEWE

EEWE
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EEPROM
EEPROM

0 EERE EEPROM

EEPROM EERE
1
EEAR
EERE O
EEPROM
EERE
EEWE
EEPROM 1/O
EEPROM
Vce
EEPROM
2
EEPROM
1
1. AVR
BOD
2. Vcc AVR
CPU
EEPROM
3.

CPU

EEPROM EEMWE
EEPROM
EEAR EEDR
EEPROM
0
EERE
EEDR
1 EERE
2
CPU EEPROM
EEPROM
CPU
L
Vce
AVR180
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UART
AT90S2313
(Asynchronous) (Transmitter)
(bps)
(TX) (TX)
3
UART 34
UART 1/O
UDR

(Universal)
(Reciever) UART
RX
UDR
UDR
UDR
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34 UART
I =
XTAL ——— BADTE /16 UART 170 -
]
UDR
| | V 1 /
— > any @ AL D1
oL x
UART UART
(UCR) (UsR)
|
3l
™" I UDRE
10 11 UDR
UART USR UDRE UART
UART
UDR 10 11
0
9 10( ) 9 ( UART
UCR CHR9 ) UCR TXB8
9
TXD
LSB
UDR
UDRE
UDR UDR
UDRE 1
TXD USR ™
TXC
UCR TXEN UART 0
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PD1 1/0 TXEN
UART PD1 DDRD DDD1
35 UART
35 UART
I
i BAUD*16 —| 716 [BAUD UART 1/0
(UDR)
UDR —‘ A
bD0 - L> 10(11 X
RXD BAUD an
UART UART
(UeR) (USR)
|
RXC
16 RXD
0O L 1
1
0 1 8,9,10
2 1
1 0
8,9,10
2
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36
36
RO
Vo ssonaon
NTRN || IR URTAVI| IO | CRTAYRTNINTE || IRTNYRTRIN! | RO | TTRINTRTNURTY | | AT VINRTHINTRIN | | ERTNIRTRININ |1}
]
3
1 2 0 L UART
USR UDR
UDR USR RXC UDR
2
UDR UDR
9
UART UCR CHR9
UDR UCR RXB8
9
UDR
UCR (OR)
UDR OR
UDR OR
CPU
UDR OR
UCR RXEN 0 PDO
1/0 RXEN
UART PDO DDRD DDDO
PDO UART PORTDO
UCR CHR9 9
9 UCR
TXB8 UDR
9
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UCR RXB8
UART
UART UDR
7 6 5 4 3 2 1 0
$0C($2C)[ MSB | | | | | | [ LSB ] UDR
/ / / / / / / /
Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
Write)  (Write) (Write) (Write) (Write)  (Write) (Write)  (Write)
0 0 0 0 0 0 0 0
UDR 2
UART UDR
UART
UART USR
I 6 5 4 3 2 1 0
$0B($2B)] RXC | T™XC | UDRE| FE | OR | - | - | - | USR
/ / / / /
Read) / Read)/ Read)/ Read)/ Read)/
Write)  (Write)  (Write) (Write) (Write) cod)  Read)  Read)
0 0 1 0 0 0 0 0
USR UART
7 RXC:UART
UDR 1
UCR RXCIE UART RXC
1 RXC UDR
RXC UART
UDR
6 TXC.UART
UDR
UCR TXCIE TXC UART
TXC
TXC 1
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AT90S2313

5 UDRE
UDR 1
UCR UDRIE UART UDRE
UDRE UDR
UART
UDRE UDR
UDRE 1
4 FE
1 FE
3 OR
UDR
OR UDRE
OR UDR OR
0 2 Res
AT90S2313 0
UART UCR
7 6 5 4 3 2 1 0
$OA($2A)| RXCIE | TXCIE | UDRIE | RXEN | TXEN | CHR9 | RXB8 | TXB8 | UCR
/ / / / / /

Read) / Read)/ Read)/ Read)/ Read)/ Read)/

Write)  (Write) (Write) (Write) (Write) (write) oo (Write)

0 0 0 0 0 0 1 0
7 RXCIE RX

1 USR RXC
6 TXCIE TX

1 USR TXC X
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AT90S2313

5 UDRIE: UART

1 USR UDRE
4 RXEN
1 UART
TXC,OR,FE
RXEN OFF
3 TXEN
1 UART
2 CHR9 9
9
UCR RXB8 TXB8 9
9
RXB
CHR RXB8
0 TXB8 8
CHR9 1 TXB8 9
f
CK
BAUD=
16( UBRR+1)
BAUD
Fck=
UBRR UART 0 255
15
UBRR
2 1

UDR

UBRR

UART
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15

UART

UBRR

UBRR
Baud Ratd 1 MHz [%Eror] 1.8432 MRz [%Emor 2 MiHz [%Enor] 2.4576 MHz | %Emor
2400JUBRR= 25| 0.2JUBRR= 47| 0.0JUBRR= 51| 0.2JUBRR= 63| 0.0
agooJuBRR= 12| o0.2JuBrRR= 23] o0.0JuBRR= 25 0.2JUBRR= 31| 0.0
9600|UBRR= 6| 7.5UBRR= 11| o0.0UBRR= 12| 0.2JUBRR= 15| 0.0
14400]UBRR= 3| 7.8JUBRR= 7| 0.0JuBRR= 8| a7|uBRR= 10| 3.1
19200]UBRR= 2|  7.8JUBRR= 5/  0.0]UBRR= 6| 7.5|UBRR= 71 0.0
28800]UBRR= 1| 7.8JuBRR= 3| o0.0]uBrr= 3| 7.8JUBRR= 4 6.3
38400]UBRR= 1| 22.9luBRR= 2|  o0.0juBrrR= 2| 7.8JUBRR= 3 0.0
57600]UBRR= o 7.8JUBRR= 1|  0.0JuBRR= 1| 7.8JuBRR= 2| 125
76800]UBRR= o| 22.9|UBRR= 1] 33.3]UBRR= 1| 22.8]uBRR= 1 0.0
115200|UBRR= 0| 84.3)UBRR= o] o0.0JuBrRR= ol 7.8JuBRR= of 25.0
Baud Ralg 3.2768 MHz | JEor] 3.6864 MHz | ror 4 MHz [Emor] 4,608 MHz [JEmor]
2400JUBRR= 84| o0.4JUBRR= 95 0.0lUBRR= 103 0.2JUBRR= 119] 0.0
4gooluBRR= 42| o08|uBrr=  47] o0.0JuBRR= 51| 0.2JUBRR= 59 0.0
9600|uBRR= 20| 1.6JuBRR= 23] 0.0]JuBRR= 25 0.2JUBRR= 29[ 0.0
14400JUBRR= 13| 1.6JUBRR= 15| 0.0|UBRR= 16| 2.1|UBRR= 19 0.0
19200JUBRR= 10| 3.1JuBrRR= 11| 0.0|UBRR= 12| 0.2JUBRR= 14| 0.0
28800]UBRR= 6| 1.6JUBRR= 71 0.0JuBRR= 8 3.7|UBRR= of 0.0
38400]UBRR= 4|  6.3)UBRR= 5/ 0.0]UBRR= 6| 7.5|UBRR= 71 67
57600]UBRR= 3] 12.5]uBRR= 3|  o0.0JuBRrRR= 3| 7.8JUBRR= 4 0.0
76800]UBRR= 2| 12.5|UBRR= 2| o0.0JuBrR= 2|  7.8JuBRR= 3 67
115200|UBRR= 1] 12.5]UBRR= 1| 0.0JUBRR= 1] 7.8]uBRR= 2| 200
Baud Ratgq 7.3728 MHz |%Error 8 MHz |%Ermor| 9.216 MHz |%Emor] 11.059 MHz |%Ermror
2400JUBRR= 191 0.0JUBRR= 207| 0.2JUBRR= 239 o0.0JUBRR= 287 -
4800|UBRR= 95| 0.0JUBRR= 103] 0.2|UBRR= 119 0.0JUBRR= 143 0.0
9600|UBRR= 47| o0.0JuBrRR= 51| 02|uBRR= 59| 0.0JUBRR= 71| 0.0
14400JUBRR= 31| 0.0)JuBRR= 34| 0.8UBRR= 39| 0.0JUBRR= 47| 0.0
19200JUBRR= 23| o0.0JuBRR= 25| 0.2lJUBRR= 29| 0.0JUBRR= 35 0.0
28800JUBRR= 15| 0.0)JuBRR= 16| 2.1|UBRR= 19| 0.0JUBRR= 23| 0.0
38400JUBRR= 11| o0.0JuBRR= 12| 0.2lUBRR= 14| 0.0|UBRR= 17| 0.0
57600]UBRR= 7|  0.0JUBRR= 8| 3.7JuBRR= o] o.ouBrRR= 11| 0.0
76800| UBRR= 5/  0.0]uBRR= 6| 7.5|UBRR= 7| 6.7JUBRR= 8| 00
115200|UBRR= 3|  0.0JUBRR= 3| 7.8|uBrR= 4l  0.0JUBRR= 5/ 0.0
UBRR
7 6 5 4 3 2 1 0
$09($29)[ MSB | | | | | | [ LSB JUBRR
/ / / / / / / /
Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
Write)  (Write) (Write) (Write) (Write)  (Write) (Write)  (Write)
0 0 0 0 0 0 0 0
8 / UART
AINO(PBO) AIN1(PB1)
PB1(AIN1) ACO
1
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37
37
Vce
ACD —
1oy T
B Ba
+
PB1 ] | TR
(AIND) ACIS1ACISO |—) )
ACSR
7 6 5 4 3 2 1 0
$08($28)f ACD | - [ ACO | ACI | ACIE | ACIC | ACIS1 | ACISO JACSR
/ / / / / /
e ReD Rewd) (e Gty (i) Qi)
0 0 0 0 0 0 0 0
7ACD
1 OFF
OFF
ACD
,ACSR ACIE
6 Res
AT90s2313 0
5ACO
ACO
4 ACI:
ACIS1,ACISO
ACIE
SREG | ACI
ACI 1
0
3ACIE
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AT90S2313

ACIE

0
2ACIC
1 1
0 ACIS1,ACIS1
16 ACIS1/ACISO
ACIS1 ACISO
0 0
0 1
1 0
1 1
ACIS1/ACISO
ACSR
1/0
1/0 AVR
1
SBI,CBI
B
8 1/0
3 B
PORTB $18($38) DDRB$17($37) B PINB
$16($36)
20mA
LED PBO PB7
L
B 17
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AT90S2313

17 B
PBO__|ANX )
PB1_|ANL( )
PB3__|OCL 1 )
PB5__|MOS( )
PB6__|MSO( )
PB7__|SCK( )
DDRB PORTB
B PORTB

7 6 S 4 3 2 1 0
$18($38) IPORTB7| PORTBGI PORTBSlPORTB4| PORTB3|PORTBZ| PORTBlI PORTBOl PORTB
/ / /

/ / / / /

Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
(Write)  (Write)  (Write) (Write)  (Write)  (Write)  (Write)  (Write)
0 0 0 0 0 0 0 0
B DDRB
7 6 5 4 3 2 1 0
$17($37)| DDB7 | DDB6 | DDB5 | DDB4 | DDB3 | DDB2 | DDB1 | DDBO | DDRB
/ / / / / / / /
Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
(Write)  (Write) Write) (Write)  (Write)  (Write)  (Write)  (Write)
0 0 0 0 0 0 0 0
B PINB
7 6 5 4 3 2 1 0
$16($36)] PIN7 | PIN6 J PIN5 | PIN4 | PIN3 | PIN2 | PIN1 | PINO | PINB
/ / / / / / / /
Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
(Write)  (Write) ~ (Write) (Write) ~ (Write) ~ (Write)  (Write)  (Write)
Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
B PINB B
PORTB
B PINB
1/0 B
B 1/0
PBn 1/0 DDRB DDBnN DDBn
1 PBn DDBn
PBn
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PORTBn 1 MOS

OFF PORTB
17 B DDBnN
DDBn | PORTB| /0
0 0 OFF
0 1 ON L
1 0 OFF
1 1 OFF
n 0 7

B
SCK B
MISO B
MISO
MOSI B
MOSI
OC1 B
OC1 PB3
PB3 DDB3 1

AIN1 B
AIN1 (ODB1 1

) MOS OFF PB1 O
AINO B
AINO DDB1

MOS OFF PBO O

B
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38 B PBO PB1
' RD
F'y
MOS ([;Ih—‘:Cl
PULL- I
uP
R“[T
a (] PE—
DDBR
c
Pt
|
wo
RESET g
' 5
PEn a D e
D ] PORTBA
e
Pl
AL H!F
[~
L
— &P
B> > v
TO COMPARATOR sl
WP WRITE FORTE
WD WRITE DDRB
RL: READ PORTH LATCH
RF-  READ PORTE PIN
RD: READ DDRD
e
39 B PB3
g7 A
' A
Mos S
2 (e 5
up
BESET
|
A b
Boes
e
A
|
WD
£
(]
FE3 a7 o g =
I:I PoATE =
c =1
L iy
A |
‘ WP
RP
|~ L Y
CoMIAD
WP, WRITE FORTE L {
WL WRITE DDRE [ : Dkl
AL READPURTH LATCH —
RF. READ FORTH FikH 4 SOMP. MATCHY
Rhr  EADEre | MODE BELECT |'




A

PB4)

(PB2

-

PULL-

[

40

AT90S2313

BNE Yivd : » m m
s
LA
S/ h__V
—\ (y LV -
& L.

;8 1>V &
A o
mi o ] Eeldis
ffess. 223 ﬂ seasel
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(PB6)

42

ST Wivd

Y

A

B

(PB7)

43

Y

&P SOK
BPIEN
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D
3 D
PORTD $12($32) DDRD$11($31) D PIND
$10($30)
D
D PDO PD6 7 10
D 20mA
L D ON
D 19
19 D
PDO__|RXD(UART )
PD1__|TXD(UART )
PD2 __|INTO( 0 )
PD3__|INTL( 1
PD4__|TO 0
PD5__|TA( 1 )
PD6__|ICR( 1 )
DDRD PORTD
D PORTD

7 6 9] 4 3 2 1 0
$12($32) [= " TPORTD6[PORTD5]PORTDA]PORTD3]PORTD2] PORTDI] PORTDO] PORTD
/ /

/ / / / /
Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/

Read)  \write) (rite) (Write) (Write) (Write) (Write)  (Write)
0 0 0 0 0 0 0 0
D DDRD
7 6 5 4 3 2 1 0
$11($31) | - | DDD6 | DDD5 | DDD4 | DDD3 | DDD2 | DDD1 | DDDO | DDRD
/ / / / / / /
Read) Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
(Write)  (Write) (Write) ~ (Write) ~ (Write)  (Write)  (Write)
0 0 0 0 0 0 0 0
D PIND
7 6 5 4 3 2 1 0
$10($30) | - | PIND6 | PIND5 | PIND4 | PIND3 | PIND2 | PIND1 | PINDO | PIND
/ / / / / / /
Read) Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/

(Write)  (Write) (Write) ~ (Write) ~ (Write)  (Write)  (Write)
Hi-z Hi-Z Hi-Z Hi-z Hi-Z Hi-Z Hi-Z Hi-Z
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D PIND D
PORTD
D PIND
110 D
D 1/0
PDn 1/0 DDRD DDDn DDDn
1 PDn DDDn
PDn
PORTDn 1 MOS
OFF PORTD
18 D DDDn
DDBn|PORTB| 1/0
0 0 OFF
0 1 ON L
1 0 OFF
1 1 OFF 1
n 0 7
D
ICP D 6
T1 D 5
T1 1
TO D 4
TO 0
INT1 D 2
INTO 1 PD3 MCU
INTO D 2
INTO 0 PD2 MCU
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AT90S2313

TXDO D 1
UART
RXDO D 0
(UART )
PORTDO 1
D
44 D PDO

MOS
PULL-
up

UART

UART

UART

ON

=

A

RL

RP

[™~
L~

WP WRITE PORTD
Wwo:  WRITE DDRD
RL:  READ PORTD LATCH

RP:  READ PORTD PIN

RO:  READ DDRD

RXD: UART RECEIVE DATA
RXEN: UART RECEIVE ENABLE

DATA BUS

DDRD1

DDRDO

63



AT90S2313

45

46

MOS

upP

PD1

RESET
l
.
1 pop1
c
|
WD i
RESET @
| s
< Q R 8] E
PORTD1
C
RL |
WP
RP
L L Y
WP WRITE PORTD
WD:  WRITE DDRD IXEN
RL READ PORTD LATCH
RE:  READ PORTD PIN 0
RD:  READ DDRD
TXD:  UART TRAMSMIT DATA
THEMN: UART TRAMSMIT EMABLE
D PD2,PD3
RD
A
NDE
PULL-
up
R?H
a®op
DBDn
¢
|
wo 1]
=
RESET m
| 3
|HMI a ® o ]
o~ PORTD
G
wp
y
— P
> >
WP WHRITE PORTD
W WHRITE DDRD SENSE CONTROL INTm
RL: RFAD PORTD LATCH:
RP: READ PORTD PIN:
ROx READ DDRD
n 2.?
we. e BCm1  18CGmO
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47

48

D PD4,PD5
RD
A
MOS
PULL- P—CCH —&—h
P
RESET
|
R
Q
DODn
%
WO
RESET
|
PON 3 a R op
e PORTDN
o
: |
RL i
I\FW
= L~ \J
WP WRITE PORTD . .
WD: WRITE DORD IIM‘T\-Cr'.j CLOCK
RL: READ PORTD LATCH SOURCE MUX
RP: READ PORTD PIN
RD: READ DDRD
no 4.5
m: 01
C5m2 CSmi CSm0
D PD6
RD
A
MOE
PULL-
up
REGET
|
aRop
Dpog
c
|
Wi o
o |
REMET m
D | &
FD8 [+] R D E
~d FORTDE
c
|
L WP
-
I\T )
L L Y

LRI
:
3
S

DATA BUS
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AT90S2313

AT90S2313 MCU 0
21
21
LB1 LB2
1 1 1
2 1 EEPROM
3 0 0
AT90S2313 2 SPIEN FSTRT
SPIEN 0
0
FSTRT
0 0
Atmel 3 ID
3
AT90S2313
1. $000 $1E Atmel
2. $001 9$91 2k
3. $002 %01 $001 $91 AT90S2313
3
$01,%$02,$03
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AT90S2313

EEPROM
Atmel AT90S2313 2k
128 EEPROM
AT90S2313 EEPROM
$FF
12v

+12V

AT90S2313 EEPROM PROGRAM

EEPROM
22
22
AT90S2313 2.7-6.0V 4.5-5.5V
AT90S2313 EEPROM
AT90S2313
49 32
XA1,XA0 XTAL1
WR OE

25



AT90S2313

49
+5V
+12V —=| RESET Vce J
RDY/BSY =—| PD1 PBO 7|< > DATA
OE —=| PD2
WR —=| PD3
BS —=| PD4
XAQ —=| PD5
XA1—>| PD6
L ——xTALL
GND
23
RDY/BSY PD1 0 BUSY
OE PD2
OR PD3
BS PD4 1
XAQ PD5 XTAL 0
XAL PD6 XTAL
DATA PBO OE

24 XAl XAO0

XAl XAOQ |XTAL1

[l ol el e
ROl | O

25

1000 0000

0100 0000

0010 0000

0001 0000

0001 0001

EEPROM

0000 1000

0000 0100

0000 0010

0000 0011

EEPROM
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AT90S2313

1. 22 Vece GND
2. RESET BS 0
3. 115 125V RESET

BS

EEPROM

1. XA1,XA0 10
2.BS 0

3. DATA 1000 0000
4. XTAL1

5. WR twLwH_ce
26

A

1. XA1,XA0 10

2.BS 0

3. DATA 0001 0000

4. XTAL1

B

1. XA0 XAl 00
2.BS 1

3. DATA=

4. XTAL1

C
. XA1,XA0 00

[N

100n
+12V

EEPROM

EEPROM

RDY/BSY

$00 $03

100ns

twLwH_ce
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n

BS O
. DATA=
. XTAL1

A W

= O

. XA1,XA0 01
. DATA=
. XTAL1

w N

BS O
WR

RDY/BSY L
. RDY/BSY

NoEem

w

50

P

. XA1L,XA0O 01
. DATA=
. XTAL1

w N

BS 1
WR

NP

51

($00~$FF)

($00~$FF)

$00~$FF

RDY/BSY H

256

EEPROM

$FF
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50

ma XX XXX

RDY/BSY

OE

51 ( )
DATA

DATA

XAl

BS

XX
_/
[\

XTAL1

" \_/

RDY/BSY \ /

—12V

RESET
OE
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AT90S2313

1.A 0000 0010
2.B $00~$03
3.C $00~$FF

4.0E O BS O

5.BS 1
6.0E 1
EEPROM
EEPROM
1.A 0001 0001
2.C ($00~$7F)
3.D $00~$FF
4.E
EEPROM
EEPROM
1.A 0000 0011
2.C $00~$7F
30E 0 BS O EEPROM
4.0E 1
1.A 0100 0000
2.D n=0
5 SPIEN
0 FSTRT

DATA

DATA

DATA

n=1

72



AT90S2313

6~7 1 4
3.
twLwH_PFB 26
RDY/BSY
1A 0010 0000
2.D
2 2
03 7 1
3.
1A 0000 0100
2.0E O BS 1
0
7
6 2
5 SPIEN
0 FRTST
3.0E 1
BS 1
1A 0000 0000
2.C

WR  twLwH_PFB

n=

$00 $02

DATA
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OE O BS O 00 02 DATA
3. OE 1
52
ahxe
) —
L TxiL
XTAL g |
TovxH Txip % ] _
(DATA, XA0/1,BS) ><
— LB [ f———
WR
- —| [TuRL ~ Qiex o
RDY/BSY \ |
OE — =
Gy /cOHD
to -
Coroy)———
DATA
26
Symbol Parameter Min Typ Max Units
Vep Programming Enable Voltage 11.5 12.5 v
lpp Programming Enable Current 250 uA
towxeH Data and Control Setup before XTAL1 High 67 ns
tmxL XTAL1 Pulse Width High 67 ns
b ox Data and Control Hold after XTAL1 Low 67 ns
tyawt XTAL1 Low to WR Low 67 ns
v BS Valid to WR Low 67 ns
trHBx BS Hold after RDY/BSY High 67 ns
taLwH WR Pulse Width Low(" 67 ns
baHRL TR High to RDY/BSY Low?) 20 ns
— WR Low to RDY/BSY High'?) 0.5 0.7 0.9 ms
tyon XTAL1 Low to OE Low 67 ns
togin 'OE Low to DATA Valid 20 ns
tounz 'OE High to DATA Tri-stated 20 ns
baLwH cE WR Pulse Width Low for Chip Erase 5 10 15 ms
WR Pulse Width Low for Programming the Fuse
tW'..WH PFE Bits 1.0 15 1.8 ms
1 twLwH_cE twLwH_PFB
2 twwH  twire RDY/BSY
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RESET GND SPI
SCK,MOSI(  ),MISO( )
53 RESET L
53
ATO0S2313 27 - 6.0V
GND — RESET VCC
PBOMISO) [ DATAOL!
PES(MOSI) [e— INSTR. IN

110 10 MHz ATALZ

l—IDIT KTAL1

1 GND
EEPROM

EEPROM
$FF
EEPROM 0000 $03FF
$000 $07F EEPROM
XTAL1 XTAL1 XTAL2
L-H
L 2 XTAL1
H 2 XTAL1
AT90S2313 SCK
AT90S2313 SCK
54 55 29
AT90S2313
28 4
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1. RESET SCK
XTAL1
XTAL1
SCK L
0 2
2. 20m MOSI
3.
$53
4,
twp_ERASE RESET
twp_ERASE 78
EEPROM
1 1
EEPROM
twbp_PrROG
31
6.
MISO(PB6)
7.
8. OFF
XTAL1 0
RESET 1
Vce OFF
EEPROM
1 EEPROM

0

XTAL2

Vce

RESET

SCK
32

30

EEPROM

twp_ProG

$53

GND

SCK

79
$FF
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P1 P2
P2 27
EEPROM
P1 P2
twp_ProG
twp_ProG 30
$FF $FF
EEPROM
27 EEPROM
P1 P2
AT90S2313 $80 $7F
$7F
$7F
twp_PrOG
$FF
$FF
54

s /X (X O X @
A ) G D D G S S T

wwacgaer [ [ 1 11T 11T




AT90S2313

28
Instruction Instruction Format Operation
Byte 1 Byte 2 Byte 3 Byted
: 1010 1100 0101 0011 MUK UK xxxx xuxx | Enable Serial Programming while
Programming Enable RESET s low.
: 1010 1100 1003 00K HOCK HHH xwxxx xxxx | Chip Erase Flash and EEPROM
Chip Erase
MEemory arrays.
0010 HOOD WL AXAA bbbb bbbb oooo cooo | Read H (high or low) data o from
Read Program Memory Program memory at word address
ab.
0100 HOOO MM XXAA bbbb bbbb iiii diidi | Write H (high or low) data i to
Write Program Memory Program memory at word address
ab.
Read EEPROM 1010 0000 HHIOL HHKK xbbb bbbb oooo cooo | Read data o from EEPROM memory
Memaory at address b.
Write EEPROM 1100 0000 XL HHAHK xbbb bbbb iiii d4didi | Write data i to EEPROM memory at
Memory address b.
Write Lock Bits 1010 1100 111 x21x OO XA HHEN 00K Write Lock bits. .SEt bits 1,2="0" to
program Lock bits.
Read Signature Bytes 0011 0000 plolala’dib e s o d xxxx xxbb 0000 0000 le?ﬁd Signature Byte o at address
a
b
H O 1
i
0
X
2 2
1. 3 3
55
MOSI
SCK
wso XX
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29
Ta= 40 85 Vee=2.7V  6.0V(
1/t (Vee=2.7 6.0V) 0 4 MHz
toc (Vee=2.7 6.0V) 250 ns
1/t o (Vcc=4.0 6.0V) 0 8 MHz
teiel (Veec=40 6.0V) 125 ns
tons, SCK H 2%t oL ns
tsish SCK L 2%t ns
Tovsh SCK H MOSI tolcL ns
tsrox SCK H MOSI 2%t ns
tsy MOSI SCK 10 16 32 ns
30
3.2V 3.6V 4.0V 5.0V
tup erase  |18Ms 14ms 12ms 8ms
31 EEPROM
3.2V 3.6V 4.0V 5.0V
tuppros  |9MS ms 6ms 4ms
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RESET
GND

RESET
GND

170 1

Vcc GND

-55 +125

-65 +150

-1.0V Vcc+0.5V

-1.0v +13.0V

6.6V

40.0mA

200.0mA
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DC
Ta=-40 85 Vce=2.7 6.0V
Symbol | Parameter Condition Min Typ Max Units
Vi Input Low Voltage (Except XTAL1) -0.5 0.3 V™
Vil Input Low Voltage (XTAL1) -0.5 0.1 v
Vig Input High Voltage (Except XTAL1, RESET) 0.6 V™ Voo + 0.5 v
Vine Input High Valtage (XTAL1) 0.7 Ve Voo + 0.5 v
Vi Input High Valtage (RESET) 0.85 Vo Voo + 0.5 v
v Qutput Low Voltage'™ loL = 20 mA, Ve = 5V 06 v
oL (Ports B,D) lg = 10 A, Ve =3V 05 v
v Output High Voltage!* lgy =-3mA, Vog =5V 4.3 v
OH (Ports B,D) loy =-1.5 mA, Ve = 3V 2.3 v
I Input Leakage Voo = BV, pin low 15 &
N Current /O pin {absolute value) A H
Input Leakage Vee = BV, pin high
e Current /O pin (absolute value) 90 A
RRST Reset Pull-up Resistor 100 500 9]
Rio 110 Pin Pull-Up Resistor 35 120 ko2
Active Mode, Ve = 3V, dMHz 3.0 mé
loe Power Supply Current
ldle Mode Ve = 3V, 4MHz 1.0 mA
WDT enabled, Vee = 3V 9 15.0 pA
loe Power Down Mode™ =
WDT disabled, Vg =3V <1 2.0 pA
Analog Comparator _
Vacio Input Offset Voltage Vo = 5V 49 mv
Analog Comparator Ve =8V ~
lacik Input Leakage Current Vi = Veof2 # 20 e
foo Analog Comparator Ve = 2.7V 750 fig
ACPD Propagation Delay Voo = 4.0V 500
L
H
110 Vee=5vV  20mA Vcee=3V  10mA
[ 200mA
2]1oL DO D5 XTAL2 100mA
3]lo BO B7 D6 100mAW
lou VoL
4. 110 Vee=5vV  20mA Vcee=3V  10mA
1]lon 200mA
2]lon DO D5 XTAL2 100mA
3]lon BO B7 D6 100mAW
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loL VoL
5. 2V

56

TcHex
teHex teLcH
1 TeHeL
—f— VIH1 —1—
VIL1 — — —E
tCLCX tCLCL
Vcc2.7 4.0V Vcc4.0 6.0V

1/t 0 4 0 10 MHz

toicL 250 100 ns

teuex  |H 100 40 ns

toex 100 40 ns

toicn 1.6 05 M S

LencL 16 05 MS

1/10
1/0 1/0
C *Vce*f

C.= Vcee= =1/0
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57
ACTIVE SUPPLY CURRENT vs. FREQUENCY
Ta= 250
25
2 f"’/
.o—'-"'_'-'_. -FJ_F.-'-‘.‘
f-f” - -
= 1B = =l
o L L s
L —1 L ——"]
A A AT A e
. e o s O s I ot s T e ARV
e e e e e
=1 |
=
o
5 1 2 3 L} 5 a T ] # 10 1M1 12 13 14 15
Fragquancy (MHz)
58 Vce 4MHz

ACTIVE SUPPLY CURRENT vs. Vee
FRECUENCY = 4 MHz

12

1 I =25Lﬁ/
‘ g

1l
o
n
P

— B
) //,Fﬂ'ﬂ
-P'"""".
2
4]
2 25 ] 3.5 4 4.5 5 5.5 i



AT90S2313

59

(mA)

60

Vce

IDLE SUPFLY CURRENT vs. FREQUENCY

Ta= 25'C
8 /v = GV
! T \_= 5.5V
— [— =
r"fﬂf H_f-ﬂ““'r# ./'-f *
5 =] — — “”#ﬁ,u = 454
4 f""f = ot | — — Y
" W= 3.8Y
3 ] ,_.ﬂf’f ’fﬁfﬂf“ﬁfﬁv = 3.3V
'd_,_,.-" fr"' FH_,_,.'-"" _'_,_,.,-o-""f H_'_'_'_'_,_..'-"" '_'_'_'_,_,_-—'—" _'_'_,_,.,—'—-'_'_'_'_'_'_.vr =30V
| |1 | —
— LT A e '
——1 —
1 I S o s e e e el
e L L e e
e
0
o 1 2 3 4 5 6 T & 8 10 11 12 13 14 15

Frequency (MHz)

Vce 4MHz

IDLE SUPPLY CURRENT vs. Weg
FREQUENCY = 4 MHz

as

5

(maA)
[

1.5 -

0.5

2 2.5 3 A5 4 4.5 & &6 L

VLV
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61 Vce

POWER DOWN SUPPLY CURRENT vs. Vi
WATCHDOG TIMER DISABLED

/ I =700
0 / / T TOC
0.6 / /
0.4 = {/"/J
0.2 T -"”"F‘j/d___.-f-“' T,=45C
—_
0 —-——"_’_'_Fﬁ _-—-——"_’f T =950
2 2.5 3 3.5 4 4.5 a 5.5 51
Vaiv)
62 Vce

FPOWER DOWN SUPPLY CURRENT wvs. Vg,
WATCHDOG TIMER ENABLED

164

140
I.=25 -:/

120
f/T/ = B5 0

100 /
<
LBy

80
40 / f"/
g //
=-="=_'::"'_
0
2 25 3 35 4 4.5 5 5.5 i}

Vv
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63

0.8
0e
07

0a

| Ay

0.4
02
0.2
0.1

(1]

64

14
14
14
12

14

Offzal Vialtage {mv')

Vce

ANALOG COMPARATOR CURRENT ws. Vi

#]
r=25V/
/=35{“
A
f‘"’jfl/
..a-'/
_r_,_‘_,'__gn-""'
25 3 35 4 45 5 5.5
W)

ANALOG COMPARATOR OFFSET VOLTAGE vs.

COMMON MODE VOLTAGE Vo= 5W

&

T.=25C

LA

/r = 850

r:
I\ J
N

s —'——"_Jﬁf
"a.._,_\___\_\_‘__‘_‘_\__‘_'_'_._'_'_'_'_,_,.-'-""
0.5 1 156 2 25 3 3.5 4 4.5

Common Mode Yoltage (V)
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65

ANALOG COMPARATOR OFFSET VOLTAGE vs.
COMMON MODE VOLTAGE Moo= 2.7V

0

-'Jr T,=85C

Offsel Vaollage (mi)
-9

\“‘--._._\_ _,_,_.—o—"'""_"-'_
2
0
o 0.5 1 1.5 2 15 3
Common Mode Voltage (V)
66
AMALOG COMPARATOR INPUT LEAKAGE CURRENT
V=BV T,=250
Gl
a0 \
40
g |\

an

LN

-10
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67 Vce

WATCHDOG OSCILLATOR FREQUENCY vs. Vg

1900 T
=25 /
1400 -
. / /T/=/Eﬁ G
1000 )
: i
= 50O [
uE [
400 L=
-
200
n
2 25 ) 1. 4 45 & 4] ]
'-_.".:::("..-':
1/0 1
68 cc 5V
PULL-UF RESISTOR CURRENT ws. INFUT WOLTAGE
o= BV
120 .
=25C
i |
100 ]
_‘_'_“—'-\-.
T.=85C
) H:\\\H
S \\\

| pe{nh)

. N
R
" N
o
0 0.5 1 1.5 2 25 3 35 4 4.5 5

Vep(V)
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69

1%

| .::,,:-:::A:l

1

70 1/O

Vee=2.7V

PULL-UP RESISTOR CURRENT ws. INFUT VOLTAGE

Vo= 2.7V
- =250
\\
11.] 1 16 2 25
Mop(V)
Vce=5V

WO PIM SINK. CURRENT vs. QUTPUT VOLTAGE
Vo= BW

T.=250C

ﬂd_,_,_._
/’,:/,,—/—" T, =85C

8 & B

{mA)

P
o
7S

//

05 1 15 2 25

VL (V)
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71 1/O

18
18
14
N2
b1

| r_'_.i:ir".ll'-'ifl

a8 N A O =

72 1/O

15

10

| (A

Vce-5V

110 PIN SOURCE CURRENT ws. QUTPUT VOLTAGE

Vo= 5
] T.=25C
T.=85C HMHH“‘“\
‘\-\‘“\\:h
\\R\
N
N
%
&y

0.5 1 15 2 25 3 3.5 4 45
Vion(V)
Vcee=2.7V

O PIN SINK CURRENT ws. OUTPUT VOLTAGE

/;ff:;
///
7

Vo (V)
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73 1/0 Vee=2.7V
O PIN SOURCE CURRENT ws. QUTPUT VOLTAGE
Vo= 27V
B ____[T.=25¢
i S N
T,=85 ﬁ\s\\
‘ x\m\\\
‘i“: a \\
2 \\
1 \1\
[/
[ 0.5 1 1B 2 25
Vo)
74 1/0 Vce
1O PIN INPUT THRESHOLD VOLTAGE vs. Ve
T =350
25
2 e e il
S 15 /
k]
B
-
3 1
]
4
0.5
o
27 4.0 5.0
Ve
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75

Ingut brystarasis (V)

110

0.18
018
Q14
212

o1
.08
Q.08
0.04

0.02

Vce

11O PIN INPUT HYSTERESIS va. Wy

1,=25C

r

40

54
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AT90S2313

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Page
S3F (55F) SREG | T H ] I I 2 [ 18
$3E ($5E) Resanved
30 (§50) SPL ser | spe | sps | spa | ses ] eeo | sei | seo 19
$3C (§5C) Rasarved
S3B ($5B) GIMSK INT1 - - - - - 24
534 (55A) GIFR INTF1 24
£39 ($59) TIMSK TOIE1 I = TICIE] - TOIEQ 24
535 (§58) TIFR TOW1 = - ICF1 - TOVD 25
$37 (§57) Resarved
336 (§56) Reserved
335 (§55) MCUCR z | | SE | sm | uscir | iscio | ascor | iscoo 26
§34 (§54) Rasorved
§33 (853) TCCRO » I - I . | - | " [ csoz [ csui [ csoo 28
$32 (552) TCNTO Timar/ Counter) (8 Bit) 30
£31(851) Resarvad
$30 (§50) Rasarved
£2F (S4F) TCCR1A comial | comtan | = | S | : | = [ powmit | Pwmito ETl
52E (S4E) TCCRIB icHe1 | IcEst | : | = | crect | csi2 [ cs11 ] csio a2
$20 (8400 TCNTIH TimedCountar] - Countar Register High Byte a3
20 (54C) TCNTIL Times/Counter! - Counter Ragister Low Byte 33
S26 (S4B) DCR1AH Timer/Counter! - Compare Hegister High Byte 34
S24 (S44) QCRIAL Timas/Countar] - Compara Register Low Byle 34
329 (549) Rasanved
28 (548) Rasorved
$27 (847) Reserved
§26 (546) Rasarved
$25 (§45) ICE1H Timer'Countard - Input Caplura Register High Byte 34
524 (344) ICR1L Timen Countar - Input Caplure Register Low Byle a4
$23 (§43) Reserved
§22 (542) Resarved
821 (841} WOTCR = ] ] = | wotoe | woe | wops | woepi ]| woen 38
20 (540) Rasarved
$1F (§3F)
S1E ($3E) z | EEPROM Address Ragister 38
10 (530 EEFROM Dala ragister A8
$1C ($3C) EE - - - | - | - | eemwe | Eewe | EERE a8
518 (53B) Resarved
S1A(53A) Rasenved
$19(539) Resanved
$18(338) PORTE PORTB? PORTB& PORTES PORTE4 PORTE3 PORTB2 PORTEA PORTBY 47
$17 (837) DORB [o]n]<hy DOBE DDBS DOB4 DDB3 DDB2 DOEA [#]a]=0s] AT
$16 ($36) PINE FPINET PINBG PINBS PINE4 PING3 PINB2 PINB 1 PINB{ ai
$15 (§35) Ragzarvad
%14 (534) Rasarved
$13 (533 Reserved
§12 (532) FORTD - PORTDEG FORTDS PORTD FORTDE PORTDZ FORTDA PORTDO 52
311 (331) [0 - DODE DDD5 DDD4 DD03 DoDZ Do DODAO 52
£10 {$30) PIND E PIND& PINDE PIND4 PIND3. PIND2 PIND1 PINDO 52

Rasarved
S0C (32C) LOR UART /O Data Registar A2
S0 (528} use axc | wec [ wome T fe T om T - T - T - 42
S04 ($24) UCR mxciE | TxciE | uoriE | mxen | txen | cHmre | mexee | TxBa #3
$04 (529) LBRR LART Baud Rate Registar 45
S08 (328) AGSR | E [ Aaco | aci | AckE | acic | aAcisi | Aciso 45

Rasarvad
300 ($20) Rasorved

0 110
2: 1
cCBl  SBI 1/0
1 CBlI SBI
$00 $1F
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Mnemonics Operands J_Dmr'q:ﬁun Operation I Flags i #Clocks
ARITHMETIC AND LOGIC INSTRUCTIONS
ADD R, Ar Add tw Ragieters Fid = Fi # R | ZCHWH | =
ADE Rd, Rr Add wilh Carry two Reslars Rd =Rt Rre £ | ZERVH |
ADIW RdlK Add Immediate to Word R — Rl Rl + K ICHME 2
5UB Rd, Rr Sublract two Registers Bd i« R = Rr ZENNH 1
SUBI Rd, K Eubtract Constart from Regiglar Rd+Rd-K ZICHNWVH 1
SEMW RalK Sublrac |mmedale fram Wand AzhAd — RdrRdl-K ICHNWS 2
SBC Rd, Rr Sublract wilh Camy two Regislers Rd—Rd-Rr-C LCHYH 1
SECI Rd K Subtrarct wilth Camy Constent fram Reg. Rd—Rd-K-C LZCHYH 1
AND R, Rr Leqical AND Reqisters R Rde Ry LNV 1
AND Rd, K Logical AND Register and Gonslgnt Fid — Re b LMY 1
R R, Rr Logics! OR Regsters R - Rl A INV i
] Rd, K Leqies! OR Regshr and Cangan] Rd R K Zpy 1
ECR Rd, Rr Ewclusiva OR Regishers Rd«— Rd&Rr LMV 1
COM Rd Ona's Complement Rd « §FF - Rd ICHN 1
HEG Rd Twa's Cormgiament Rd < ¥00 -Rd ZCHNVH 1
SER R K Gel Bkjs) in Register R+ R & NV 1
CAR Rd K Clear Bills) in Regiler Rd — Rdn (EFF -K] ZMNN 1
INC: Rd Increment P e R4 1 IV 1
DEC R Decremem Bl Re-1 LY 1
T5T Rl Test for Zern o Minus Fd « R s Ad MY i
LLR R Cluar Rageher Rd — Rl diRe Zpy 1
SER Rd Sl Hegiskr Rd— 5FF Ners 1
BRANCH INSTRUCTIONS
RLIMP [ Relalive Jump PG PC+k+1 None 2
LMP Indinect Jumg fo (2) PC—Z L] H
RCALL i Relaln: Subrouling Call Po-PL+E+ Hone i
ICALL Indirecl Call i {Z] Pe+—Z None 1
RET Subrouine Ralum PC— STACK Nore 4
RETI Inberrupl Retum P STACK | 4
[:PSE R Rr Compars, Skpif Equal it (Rg =R PL—PC=2md Kone 112
LR R Rr Compers Rd-Fr INMCH 1
CRC R, Rr Compars wilh Carry R -Rr-C L NVCH 1
CPl Rd K Compare Regster with iImmediate Rd - K L WNCH 1
BERL Rr.b Ekip if Bit in Regisier Clearsd il (Rrfbi=l) PC - PC+ 3 or ] Nona 172
SERE Rr.b Ship if Bt in Regetar is Sai HiRrbi=t | PE — PC+ 3 0rd Nona 112
SBIG P.b Ghip i Bt in 110 Registar Cleaned HIPE= P — PO dord Hone: 12
SEIE P.b Skip if Bit in "0 Regisiar is Set il R=1|PC—PCriard Nona 172
BRBE 5k Branch if Stalus Flag Sat il [FREG{) = 1] then PLPC # R+ 1 Nona 112
BREC 5k Erzrch if Status Flag Cleared if [SREGE) = 0 hen PLePC kv 1 Hone 1/3
BREL: [ Branch if Equal HiZ=1then PL = PG +5+1 None 112
BRME K Branch if Mot Equal HiZ=0hen Pl - FC+ie1 Nore 1132
BRCS k Brarch i Carry Sl 6= 1y ther P+~ PL 4k + 1 None 11d
BRCC k Branch if Camy Claared il[C =0 then PC+PC +k+1 None 112
BRSH k Branich if Game or Higher il[C =0 then PG+ PL +k + 1 None 112
BRLGY k Eranch il Lower il [C=1)then PC — BC +k =1 Hore 112
BRMI K Brarch il Minus M =13 than PG+ P +k e 1 N 11d
BRPL k Birarnch il Pius if (N =0 ther PG~ PG kv 1 Hine E
BRGE Kk Branch if Geealer ar Equal, Sigred ilM @Y= e PCPCa ki1 None 172
BRLT k Branch if Less Than Zern, Signed HINEY= IR PL = PG +E+1 None /2
BRHS [ Branch if Half Gamy Flag Set HiH=1then PG+~ PG +k+1 None 112
BRHL K Brarsch if Hall Eﬂ. Flag Claaned il H =00 than PG+ PC +k + 1 Nore 113
BRTS [ Brarch il T Flag Sed HiT =t hen Pl —PL+i#1 Nora 113
BRTC k Birarech il T Flag Claand if [T =0 hen PC o PC+k + 1 e 112
BRVE k Eranch if Orwerfiow Flag is Set il =1) Bon PC+ PC2 b +1 Nona 172
BRVG k Brarch il Crverlow Flag i Cleansd Hiv =0 B PC—PCe k1 None 113
BRIE k Brareeh il Inlerrupl Enabled Hil=1jthan PG — PG+ i+ q Hine 113
|_BRID k Brarech i Inlarupl Disabled Hil= 01 than PG — PG+ 4 +1 | Nona | 1]2
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Instruction Set Summary (Continued)

Mnemonics | Operands | Description | Cperation Flags HClacks
DATA TRANSFER INSTRUCTHONS
R R, Rr Move Betwssn Registers Rd « Rr Bons 1
LM Rd K Lo | i Rd + K Hang 1
Lo B, X Load Indire R« X3 Mang 2
LD Rd %= Lgad Indiesei and Postin R« ()X X1 Nong z
Lo R, X Lz Inlet it Poy-Da XX 1R (K] Hong 2
LD Rd Y Laad Indiraict Bd — [¥) Mang 2
Lo Rd, ¥+ Load Indirect and Post-lnn Fd— [¥) ¥+ +1 Mang 2
LD Fid, - ' Ln:\adl__gdrmundpre-l'.'lu: ¥ i 1.H__d-—|:'|'| Mans 2
LoD Fod ¥ Lexad Inddirnc with Dl pla et Rd (¥ rug Bon 2
LD Rd, 2 Lead Idirect Rl 2} Mans 2
LD Bd, T+ L Indiesct and Post-inc. Bl [T) X T4 Mang 2
Lo Ra 7 Il fiel Prg- -1 R4 Mang 2
T R, g Lol Inlieues wn Diplacarany R (7 vl [ i
_E@ Rd, k Laad Direci trom SHE.AM Fd + [k} N\:\E 2
X Rr Sieee Indirect [#) - Ar ane ]
X+ Rr Sioew Indirect and Post-ing. L] o A, o X+ 1 Mans 2
5 -X Rr Ztoen Indirect and Pre-Doc. XX -1 %+ Rr Mona 2
ST ¥, R Stoee |ndirect Y] « Ar Mans 2
ar Y+ Rr Sioee Indireci and Posting. Y= Ar ¥ =¥ +1i Mons 2
5T ¥ Ry Sters Indimwet and Pro-Doc ¥R Hong 2
ETD W+ R Stoen Indinect with Displacamant Y +qh«— Rr L= 2
=18 I, Rr Etoen |ndingot {Z3+ Rr N\:\E 2
=] ¥+ RAr I i An - (f1+— R, F—F+1 QNG 2
5 ¥ Ry Sioen Indimct and Pre-Ooc. L-F.1, (7 + Rr Biang
STD Z4+g.Ar Etorn Indirect with Displacemant 2+ Rr Bana
&TS k, Rr Stoes Direct ta SRAKM jki « Rr [ons 2
LPM Lo Pegyraen Mooy B~ (T Bang a
1M Rd, P I Per| Fd — P e ] 1
ouT P, R Chiit Pt PR Mang 1
[ PusH R Fussh Fegjsier on Siack STACK Fr Nong z
Poe B Fop Regeiar bom Siack R - STACK Nang 2
BT AND BIT-TEST INSTRUCTIONS
Sl P.b L DL 0 M0 Regsinr APk 1 Slans 2
|_Col Pk Comar Bt in 1) Register AR 4 Mans 2
L5L R Logeal Shift Left Fic{n+1) « Roin}, R}« @ 20NN i
LER R Lexgical SHin Right Fekn} ~ Ralir1) Re&(7h+ 0 ZLHY 1
ROL Rl Ratate Lell Theough Carry Rl e T it 1 Rel[19).C o Rk ZOMY 1
RCIR Rd Ratate Right Thrpugh Cerry R T Rl Rdin+1),C —Rikilly I N 1
AR Rid Mm&ﬁw Rk nh o+ RgerHh n=0.& ZL MW 1
S R Swiap Hibodes Ra(3.. O-RA(T. 4], RA(T. 4} R 3..00 ang 1
| BEET 5 Flag Set SREG[s) . 1 SREG]s) 1
BLLR 5 I'-'E;Cbuf SREG|s) O SREG sy 1
BET R b Bil Siare fram Register o T TRk} T |
ELD Rd. b Bil load forn Tk Register Rt T Mans 1
SEC Sal CaTy Ce1 [+ 1
CLE i C iy 10 L+ i
SEM Sot Mgy o Mo a i
CLH o NEHHNFH P +— 0 2] 1
E= St Tam Flag Ze1 z 1
CLE Clear Zoen Flag 21 F 1
SEI Glabal nermag Ereble 1o ] 1
cLl Glabal mtsmupt Disabie (] | 1
SES Sed Signed Test Fiag 1 b 1
ELS Cibie Sigyresd Tos] Flag 50 5 i
SEV St T Sl Croerfieny Wi v i
CLY [+ Lii} W e 'y 1
_GET Zet T in SREG M1 1
CLT Cloar Tin SREG ] 1
SEH Zaf Haf Samy Flag in SHES Ha1 H 1
CLH Ciear Half Carry Flag in 8REG Hadl H 1
HP Mo Dpsration Bons 1
SLEEP Sleap [ s paciic cuscr for Sk | i Mg 3
WOR Wanchilog Rasat (e spachic descr. bor WORtma) Mang 1

96



AT90S2313

Speed (MHz) Power Supply Ordering Code Package Operation Range
4 27 -6.0V ATO0E2313-4PC 20P3 Commercial
ATO0E2313-45C 208 {0°C to 70°C}
ATI0S2313-4P1 20P3 Industrial
ATR0S52313-45] 2058 {=40°C to B5°C)
10 4.0 - 6.0V ATA0S2313-10PC 20P3 Commercial
ATONS2313-108C 208 (0°C 1 TOC)
ATOOS2313-10P1 20P3 Industrial
ATO0E2313-1081 208 {-40°C to B5°C)
Package Type
20P3 20-lead, 0.300" Wide, Plastic Dual In-Line Package (FDIP)
208 20-lead, 0.300" Wide, Plastic Gull-Wing Small Cutling {S0I1C)
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