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1/0
AT90S1200 1/O
1 AT90S1200 1/O
16
$3F($5F) SREG
$3B($5B) GIMASK
$39($59) TIMSK /
$38($58) TIFR /
$35($55) MCUCR ___|McU
$33($53) TCCRO / 0
$32($52) TCNTO / 038
$21($41) WDTCR
$1E($3E) EEAR EEPROM
$1D($3D) EEDR EEPROM
$1C($3C) EECR EEPROM
$18($38) PORTB |PORTB
$17($37) DDRB PORTB
$16($36) PINB PORTB
AT90S1200 1/O0 1/0 110 32 1/10
IN ouT $00 $1F 1/0
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0
1/0
1 CBI SBI
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SREG
AVR SREG 1/O $3F($5F)
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/ / / / / / / /
Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
Write)  (Write) (Write) (Write) (Write)  (Write) (Write)  (Write)
0 0 0 0 0 0 0 0
7 I
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RESET
B 1
WDT "
RESET :
AT90S1200 2 8 GIMSK
1/0 $3B TIMSK /
1/0 $39
| (0)
| 1
RETI |
1
0
GIMSK
7 6 5 4 3 2 1 0
$338 | - fpmINTOY - | -1 - | - | - 1 - |JGIMSK
/
Read) /
Read) (Write) R ead) R ead) Read) Read) Read) Read)
0 0 0 0 0 0 0 0
7 Res AT90S1200 0
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6 INTO 0
INTO 1 (SREG) |
MCU MCUCR
0 1/0(1ISC01  1SCO00)
L INTO
18
5 0 Res AT90S1200 0
/ TIMSK
7 6 5 4 3 2 1 0
$39 | - | - | — | - | - | - | TOIEO | - | TIMSK
/
Read) /
Read) Read) R ead) R ead) Read) Read) (Write) Read)
0 0 0 0 0 0 0 0
7 2 Res
AT90S1200 0
1 TOIEO /
TOIEO 1 | 1
/ 0 0
( $002)
/ TIFR TOVO 1
0 Res AT90S1200 0
/ TIFR
7 6 5 4 3 2 1 0
$3s L - ¢+ - ¢t - 1 -1 -1 - _lL7TOovw] - |TFR
/
Read) /
Read) Read) R ead) R ead) Read) Read) (Write) Read)
0 0 0 0 0 0 0 0
7 2 Res AT90S1200 0
1 TOVO /
/ 0 TOVO 1 TOVO
TOVO 1 SREG
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I TOIE( /
/ 0
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1. GIMSK INTO
2.
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9
4
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4
9 POP
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MCU MCU
7 6 9) 4 3 2 1 0
$35 L - | - P SsE | sm |] - | - | ISCO1 ] ISCOO |MCUCR
/ / / /

Read) / Read)”/ Read) / Read)/

Read) Read) Read) Read)

Write) (Write) (Write)  (Write)
0 0 0 0 0 0 0 0
7,6 Res AT90S1200 0
5 SE
MCU SE
1 MCU
SLEEP
4 SM
SM 0
SM 1
3,2 Res AT90S1200 0
1,0 1SCO01,1SC00 0 1 0
0 SREG | GIMSK
INTO
INTO
4 0
ISCo1 | ISC00
0 0 N0 L
0 1
1 0___INTO
1 1 JNTO
ISC01/1SC00 INTO GIMSK
INTO1
1
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/ 0 / 0
TIMSK / 0
CPU
CPU
CPU
8 / 0
/ 0 TCCRO
7 6 5 4 3 2 1 0
$33 | -] - l - | - | - ] CS02 ] CS01 | CS00 |TCCRO
/ / /
Read)/ Read)/ Read)/
Read) Read) Read) Read) Read) (Write))  (Write)  (Write)
0 0 0 0 0 0 0 0
7 3 Res AT90S1200 0
2,1,0 CS02,CS01,CS00 2,10
5
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 TO
1 1 1 TO
/ 0 PD4/(T0O)
PB4/(TO)
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/ 0 TCNTO
7 6 9) 4 3 2 1 0
$32 [ MSB | | | | | | | LSB |TCNTO
/ / / / / / / /

Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
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WDTCR
7 6 9) 4 3 2 1 0
$22. . - | - 1t - | - | wWbE [ wbp2 | WDP1 | WDPO |WDTCR
/ / / /

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

Read) — Read) — Read) — Read) o (write) (Write)  (Write)

0 0 0 0 0 0 0 0
7 4 Res AT90S1200 0
3 WDE
1. WDE 1 WDE 0
2 0 WDP2,WDP1,WDPO 1 0
WDP2,WDP1 WDPO
6
6
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 250k 0.75s 0.24s
1 0 1 512k 15s 0.49s
1 1 0 1024k 3.0s 0.97s
1 1 1 2048k 6.0s 19s
RC
50
WDR
EEPROM
EEPROM 1/0 2.5
4ms Vce
EEPROM
Vce
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CPU
EEPROM
EEPROM
EEPROM
26 EEPROM
EEPROM CPU
2
EEPROM EEAR
7 6 9) 4 3 2 1 0
$1E | - 1 - I EEARS5| EEAR4 | EEAR3 | EEAR2 | EEAR1 | EEARO | EEAR
/ / / / / /

Read) / Read)/ Read)/ Read)/ Read)/ Read)/
Read) — Read)  vite)  (Write) (Write) (Write) (Write)  (Write)
0 0 0 0 0 0 0 0

7 Res AT90S1200 0

6 0 EEAR6 0 EEPROM

EEPROM EEAR5 0 64 EEPROM EEPROM
EEPROM 0 63
EEPROM EEDR
7 6 5 4 3 2 1 0
$1D | _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
7 0 EEDR7 0 EEPROM
EEPROM EEDR EEAR
EEPROM
EEAR
EEPROM EECR
7 6 5 4 3 2 1 0
$1C - - | - - - - EEWe | EERE | EECR
/ /

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

0 0 0 0 0 0 0 0
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7 2 Res

AT90S1200

1 EEWE EEPROM

EEPROM

EEWE
0
CPU

EEWE EEPROM
EEPROM
Vce 5V

0 EERE EEPROM

EEPROM

EEPROM

EEDR

EEPROM
Vce

EEPROM
1
1. AVR

2. Vcc

EERE EEPROM

EEAR
EEPROM
EERE
EEPROM
CPU
EEPROM
EEPROM
CPU
L
BOD
AVR
CPU

2.5ms Vcc=2.7V 4ms
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0
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1 EERE
2
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EEPROM
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2
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EEPROM
3.
CPU
PBO(AINO) PB1(AIN1)
PBO(AINO) PB1(AIN1)
ACO (=1)

21

21

Vcce

PBO

ACIE

> } IRQ
/

l ] —————— > ACI
PB1

ACIS1ACISO
ACO
ACSR
I 6 5 4 3 2 1 0
$08 | ACD | | ACO|[ ACI | ACE | - | ACIS1]| ACISO |ACSR
/ / / / / /
Read) / ead) Read) / Read)/ Read)/ Read) Read) / Read)/
(Write) (Write)  (Write)  (Write) (Write)  (Write)
0 0 0 0 0 0 0 0
7 ACD
1 OFF
OFF
ACD
ACSR ACIE
6 Res
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AT90S1200 0
5 ACO
ACO
4 ACI
ACSI0O ACIS1
ACIE 1 SREG | 1
ACI
1
SBI CBI
ACI ACI
3 ACIE
ACIE 1 |
0
2 Res
AT90S1200 0
1 0 ACIS1 ACISO
7
7 ACIS1/ACISO
ACIS1 | ACISO
0 0
0 1
1 0
1 1
ACIS1/ACISO ACSR
1/0
1/0 AVR
1
SBI,CBI
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B
AT90S1200 8 1/10
3 1/0 PORTB $18
DDRB$17 B PINB $16
20mA
LED PBO PBY
L
B
8 B
PBO__|AINO( )
PB1 | AINO( )
PB5 |MOSI
PB6 |MISO
PB7 |SCK
DDRB PORTB
B PORTB
7 6 5 4 3 2 1 0
$18 |PORTB7| PORTBGl PORTBS|PORTB4|PORTBS|PORTBZ| PORTBll PORTBO| 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 | 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 [ PINB7 | PINB6 ] PINB5 | PINBZ4 | PINB3 ] PINB2 ] PINBL | PINBO | PINB

Read) Read) R ead) R ead) Read) Read) Read) Read)
Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
B PINB B
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PORTB
PINB
1/0 B
B 110
PBn 1/0 DDRB DDBn DDBn
1 PBn DDBn
PBn
PORTBn 1 MOS
OFF PORTB
9 B DDBn
B
B
DDBn [PORTE| 170
0 0
0 1 ON L
1 0 OFF
1 1 OFF 1
SCK B 7
SCK
MISO B 6
MISO
MOSI B 5
MOSI
AIN1 B 1
AIN1 (DDB1
MOS OFF(PBL 0 )
AINO B 0
AINO (DDBO
MOS OFF(PBO 0 )
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B

B

MOS

WP
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MOS

PB5 F——<ﬂ

WD

B

o

PORTB5

Q. 0D
A

I
WP

. >

RP
B

WD DDRB ——{D———
B

RD DDRB SPI MOSI
SPIEN SPI
SPIEN
\
(PB6 )
.
RD
—| }: C‘< [ >
|
DDB6 -
c
A
)
|
¢ PORTB6
PB6 0 5
c
L
wp
_4::£;:-— RL
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> >
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RL B
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26 B (PB7 )
° o \
o o P >
]
DDB7
Q c D I<——
A
W
|
PORTB7
PB7 | & . OC L
4
wp
—RL
N~ -
> °
i —RP
WD DDRB l'}\ |'>
RL B
RP B
RD DDRB SPI SCK
SPIEN SPI e
/
D
3 1/0 PORTD
DDRD$11 D PIND $10
D 7 1/0 PD6 PDO
D 20mA PDO PD6
L
D
10 D
PD2  JINTO( 0 )
PD4 |TO / 0 )

$12
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D PORTD
7 6 5 4 3 2 1 0
$12 | - |PORTD6|PORTD5|PORTD4|PORTD3|PORTD2|PORTDllPORTDO|PORTD
/ / / / / / /
Read) Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
(Write)  (Write) (Write)  (Write)  (Write)  (Write)  (Write)
0 0 0 0 0 0 0 0
D DDRD
7 6 4 3 2 1 0
$11 | | DDD6 | DDD5 | DDD4 | DDD3 | DDD2 | DDD1 | DDDO | DDRD
/ / / / / /
Read) / Read)/ Read)/ Read)/ Read)/
Read) — Read)  Read) ey (write) (Write) (Write)  (Write)
0 0 0 0 0 0 0
D PIND
7 6 4 3 2 1 0
$10 | | PIND6 | PIND5 | PIND4 | PIND3 | PIND2 | PIND1 | PINDO | PIND
Read) Read) R ead) R ead) Read) Read) Read) Read)
0 Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
D PIND D
PORTD D
PIND
1/0 D
PDn 1/0 DDRD DDDn DDDn
1 PDn DDDn
PDn
PORTDNn 1 MOS
OFF PORTD
11 D DDDn
DDBn [PORTH 1/0
0 0
0 1 ON L
1 0 OFF
1 1 OFF 1
n 0 6
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D
D
PD2  |INTO( 0 )
PD4 |TO / 0 )
TO D 4
TO
INTO D 2
INTO 0
D
27 D (PDO PD1 PD3 PD5 PD6 )
T RD
Mos N P— HI)
|
DDDn
Q ¢ D
WD
|
PDN <II QPoCRTDnD
A
WP PORTD \AIIP
WD DDRD oL
RL D '\r
SE: DDRD ’ L
n 013568 ,\]\ o
L
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RD
VoS W N~
DDD2 L
c ~
A
w
PORTD2
PD2 <
Q c D>
A
PORTD
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b —RL
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DDRD
RP
Et> P\\
l/
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(PD4 )
I] RD
MOS — Fl\\
|
DDD4
C
f
WD
|
P04 PORTD4
~ Q c 0
f
PORTD WP
DDRD RL
D
D |
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S~ l\]\
4 L~
0
> >
/ MUX
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AT90S1200
12

12

LBl | L

oy}
N

1
0
0

w|N -
OHI—‘l

1.

AT90S1200 2
SPIEN 0

RCEN
(=1)

Atmel 3

AT90S1200
1. $00 $1E Atmel
2. $01 $90 1k

3. $02 $01 $01 $90

$00,$01,$02

EEPROM
AT90S1200 1k
64 EEPROM

Atmel

SPIEN

RCEN

RC MCU

AT90S1200
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AT90S1200 EEPROM
$FF
12V
+12V

AT90S1200 EEPROM PROGRAM

EEPROM
13
13
AT90S1200 27. 6.0 45 55
AT90S1200 EEPROM
30
ATI0S1200 +HaY
+2V RESET VGG —ﬁ
ROY/BEY P PED-7 [—» DATA
3 Pz
WH PO
BE PO
Xa0 — M PDS
A1 PD&
o XTAL{
GND
AT90S1200
30 14
XA1/XA XTAL1

14
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15
WR OE 16
14
/
0 1
RDY/BSY PD1
OE PD2 L
WR PD3 L )
BS PD4 © 1 )
XAQ PD5 XTAL 0
XAl PD6 XTAL 1
DATA PBO 7 / CE |
15 XA1/XAO0
XAUXAQXTALL
EEPROM
0] 0 BS
01 BS
110
111
16
1000 0000
0100 0000
0010 0000
0001 0000
0001 0001 |EEPROM
0000 1000
0000 0100
0000 0010
0000 0011 |EEPROM
1. 13 Vcce GND
2. RESET BS 0 100ns
3. RESET 115 12.5V 12V RESET 100ns
BS
EEPROM

EEPROM
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“Chip Erase”
XAl XA0 10
BS 0
DATA “ 1000 0000
XTAL1
WR  twLwH_ce

a bk~ w0 D= >

XA1,XA0 10

BS O

DATA 0001 0000
XTAL1

XAl XAO0O 00
BS 1

DATA=

XTAL1

PO DNMNPEP TP O®DDE >

= 0

XAl XAO0O 00

BS O
DATA=
XTAL1

XAl XA0O 01
DATA=
XTAL1

w MNP O PR wDd

m

BS O
2. WR
RDY/BSY L

Chip Erase
RDY/BSY

(00 FF)

($00 $FF)

($00 $FF)

twLwH_ce

17
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3. RDY/BSY

31
F H
XA0 XAl 01

=

DATA= $00 S$FF
XTAL1

BS 1
WR

N PO DN

$FF
EEPROM

31

Figure 31. Programming the Flash Waveforms

256

EEPROM
EEPROM

DATR > £10 >‘< ADDR. HIGH ADDR , LOW

g

I

LOW

Xhl

XhO
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32

DATA

Bs

XTALY

WH

ROV/ESY

1

2. B

3. C

4 OE
5. BS

6. OE

EEPROM
EEPROM

e e
moo>»

EEPROM
EEPROM

>< DATA HIGH ><

1

A 0000 0010

0

00 $01
($00 $FF)
o DATA

DATA

0001 0001
(300 $3F)
($00 $FF)

43



AT90S1200

1. A 0000 0011
2. C
OE 0
4. OE 1
1. A 0100 0000
2. B
5=SPIEN
0=RCEN
7 6 4 1=1

3. WR twLwH_PFB

twLwH_PFB 17

A 0010 0000

1. A 0000 0100

BS

($00 $3F)
0

n=0

n=0

EEPROM

DATA

RDY/BSY
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2. OE O BS 1 DATA
(0 )

7=
6= 2
5=SPIEN
0=RCEN

3. OE 1

BS 1

1. A 00001000

2. C $00 $02
OE O BS O DATA
3. OE 1
33
Lo N
XTAL1 BHxL s
Lo Loon , Tevw _
Data & Contol - b [ = --
(DATA, XAQ/1, BS) >E __ 4
i b | | - "
e b £
b = - =
ROY/BSY
o o by i T
OE
Tiiol : Er Lonpz. &
- we—l o) [y . =
DATA 4 o




AT90S1200

17 Ta=25 * 10% Vce=5V+ 10%

Symbol Parameter Min Typ Max Units
Vpp Programming Enable Voltage 11.5 12.5 v
lop Programming Enable Current 250 A
e Data and Control Setup before XTALT High T ng
tierixic XTAL1 Pulse Width High 67 ne
bl ox Data and Confrol Hold after XTALT Low 67 ns
bl XTAL1 Low to WR Low &7 ns
BS Valid to WR Low &7 ns
teram BS Hold after ROY/BSY High &7 ns
S WR Pulse Width Low'" &7 ns
[ WR High to ROYV/ESY Low'™ 20 ns
b R WR Low to ROY/BSY High!® 0.5 0.7 0.9 ms
teioi XTAL1 Low to OF Low &7 ns
taLy OF Low fo DATA Valid 20 ns
ehnz OF High to DATA Tri-stated 20 ns
o cE WH Pulse Width Low for Chip Erase 5 10 15 ms

WHR Pulse Widih Low for Programming the Fuse
i pes Bits 1.0 1.5 1.8 ms

1. twiwH.Cce twLwH_PFB

2. twiwH  twird RDY/BSY

RESET SPI
SCK MOSI
34 RESET L
/
34
ATSDS1200 27-80V
GHD ——| RESET VGG
PBT(ECK) [~ CLOCKIN
PBE(MIED) ™ DATAOUT
PES I [*— INSTR. IN
11012 MHz aLE
MNTAL1
GHD
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EEPROM
$FF
EEPROM
$0000 $01FF EEPROM $000 $03F
XTAL1 XTAL1 XTAL2
L H
L 1 XTAL1
H 4 XTAL1
AT90S1200 SCK
AT90S1200 SCK
35 36 20
AT90S1200
17 4
1.

RESET SCK O Vee GND
XTAL1  XTALZ2 RC
XTAL1

SCK L RESET SCK
RESET
2. 20ms MOSI PB5
3.
twp__ERASE RESET
2 twp_ERASE 49 21
4, EEPROM 1
EEPROM
twp_ProG
$FF
twp_ProG 49 22

EEPROM
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5.
MISO PB6
RESET H
6.
XTAL1 0 RC
RESET 1
Vece  OFF
EEPROM
1 EEPROM
P1 P2 P1
P2 18
EEPROM
P1 P2
twp_ProG
twp_ProG 22
$FF $FF
EEPROM
$FF EEPROM
$FF
twb_ProG
$FF
$FF
EEPROM

18 EEPROM

Part ) P1 — P2

ATB0S1200 500 $FF
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35

PBO(MOSI)

PB1(MISO)

/wX XX X X X Xuss\

L5 XX XXX

T nrnnrmnmnn

PB2(CLOCK)
19 AT90S1200

Instruction Format
Instruction Byte 1 Byte 2 Byte 3 Byted Operation
Programming 1010 1100 | 0101 G011 | scee oo | oo sooce | Enshle Serial Programming while RESET i low.
Enable
Chip Erass 1010 1100 | 100x xooc | oo woooe | oo soooe | Chip Ersa both Flash and EEPROM memory
amays
Read Program J010 HOO0O | 0000 d00a | bbbb bbbk | ocoo cooo | Read H (high or low) byte o from Program memory
Mermary at word addrass ab,
Write Program J140 HOOO | 0000 d00a | bbbb bbbb | didd iiid | Wrte H (high or kow) byte i (o Program memary at
Mermary word address alb.
Read EEPROM 1010 goog | oU0g apoo | dobb bbbb | cooo cooo | Read data o from EEPROM memory at address b
Memary
Write EEPROM 1100 4000 | 0000 apo0 | odbb bbbb | 1dd4d 4444 | Write data | to EEPROM memory at address b
Memary
Wt Lock Bis 1010 1100 | 1111 1271 | soomee xooex | oo oo | Write Lock bets. Set bits 1,2='0" 1o program Lock
bls.
Read Sigralure 0011 0000 | xseex seoce | o sxvkh | ases sses | Read Signature byte o from address b(
Byt
a=
b=
H= 1
o=
1=
X =
1=
2= 2
1. 3
36
MOSI >4
towsn ooy ts sH
SCK
tahsL
wso X XK
tap
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20
Ta=-40 85 Vce=2.7 6.0V
Symbol | Parameter Min Typ Max Units
Moo | Oscillator Frequency (Ve = 2.7 - 4.0V) 0 4 MHz
oLl Oscillator Period (Ve = 2.7 - 4.00) 250 ns
WMe Oscillator Frequency (Vs = 4.0 - 6.0V) 0 12 MHz
ter el Oscillator Period (Ve =4.0- 6.0V) B33 ns
tapigL SCK Pulse Width High Aoy ns
tarsn SCK Pulse Width Low tricn ns
teoan MOEI Setup to SCK High 1.25 teren ns
teriom MOSE Hold after SCK High 250 ns
fay SCK Low fo MISO Valid 10 16 32 ns
21
3.2V 3.6V 4.0V 5.0V
tup erase  |18Ms 14ms 12ms 8ms
22 EEPROM
3.2V 3.6V 4.0V 5.0V
tupproc  |9IMS ms 6ms 4ms
-55 +125
-65 +150
RESET
GND -1.0V Vcc+0.5V
RESET
=-1. + .
GND 1.0V +13.0V
6.6V
1/0 1 40.0mA
Vcc GND 200.0mA
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0

DC Ta=-40 85 Vce=2.7 6.0V
Vie |L (XTAL ) -0.5 03vect] Vv
Vin |L XTAL -05 010 V
Vig |H (XTALRESET 0.6Vce Vce+0.5 \Y
Via |H XTAL 0.7Vcce Vect05| v
Vig |H RESET 0.85Vcce Vcet05] vV
VoL |PORTB L lo=20mA Vce=5V 06 V
lo=10mA Vce=3V 05 V
Vou |PORTB H lorF-3mAVce=5V 43 v
lorm-L.5MAVce=3V 23 V
. |70 \V/CC=6V,L 8.0 U A
Iy |70 \Vce=6V H 980 nA
RRST 100 500 kQ
Ryo |70 35 120 kQ
lcc |AT90S2343 AMHz Vce=3V 3.0 mA
Vo3V AMHz 3.0 mA
Icc ®) Vce=3V WDT 9 15.0 u A
Vce=3V WDT <1 2.0 uA
Vacio Vce=5V 40 mv
IacLk Vce=5V Vin=Vcc/2 -50 50 nA
tacrp Vce=2.7 750 ns
Vce=4.0V 500 ns
L
2. H
3. 1/0 Vee=5V  20mA Vcee=3V  10mA
1] loo 200mA
2] oo DO D5 XTAL2 100mA
3] loL BO B7 D6 100mA
lou VoL
4, 1/0 Vee=5vV  20mA Vce=3V  10mA
1] lon 200mA
2] llon DO D5 XTAL?2 100mA
3] lon BO B7 D6 100mA
lon VoH
5. Vee 2V
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38
teHex tocH teHex . toen
—f— VIH1 —— —1
VIL1 — —
; K teLeL
teLex
Ta=-40 85
Vcc:27 4.0V Vcc40 6.0V
1/t 0 4 0 12 MHz
telaL 250 83.3 ns
teuex  |H 100 333 ns
toiex 100 333 ns
Loicn 16 05 VIS
LoneL 16 05 VIS
110
1/0 1/0
C *Vcc*f
C.= Vce= f=1/0
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38

18
16
14
12

10

mA)

39

| im#A)

lcc
Tam 25°C
Wo=6WV
L ——T
]
. Vo= 5.5V
f-ﬁfﬂ _,;—F""ﬂ
o= — — ] Vo= 5y
_J_,.,-FF’” — "
] L e il Vo= 45y
| _.;—'—'-H_'_F'_ |1 __'_,_,.,—-'—'_'_'_.
ﬁd_,_,_o—ﬂ"”_ = — -F_F-H_'_F'__,_,_,.o—'—" . — V=4V
| 1 | _'__'_,_,-o-—"'_ —— | —— i
_d-:-f = o [ |~ | Va3V
I S R e AT T — ——— 1 T —v.=33v
L |t e i N Py i B gl N VR 1,
| ——1 — o P A" — 7
— | .—F'—’d__,.—ﬂ—'_’ | —— | — lI.."__- 2T
o gy o s M o PO Sy I
= ==
3] 1 2 3 4 L} B T ] 2] 10 11 12 13 14 15 16
Freguency {MHz)
Vce
FREGIUENCY =4 MHz -
10 I . B
T, =-A0C -
g T AT, =250
F 1
; e leif
¥ '/
. AT | T, =85C
.-"" - ~1
___.r"
s =
a ;’Jﬁ
3 Fﬁﬁ
2 Nl
_'_'_.o-""
1
i}
2 25 3 35 4 4.5 5 55 B
VLV
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40 Vce
T
[ -
T,=25C / -
* jﬂ; T.=B6C

| M)
i
3
\

o

3
-
,-ff”f/
2 bt
1 e
O
2 256 3 ab 4 4.5 & 8.8 -]
V(W)
41
Ta=26'C
4.5
a = V. =6Y
.,-F""-'_FF-FFH-
3.5 W= 5.5V
|~ V=5
3 F_,_r‘" L—"
e | V=6V
f___,,f" _— _,_,Ja—ﬂ"'"_f
= 15 = — — —{v.=a5y
.EE ) i e f_,_f _'_'_'__,_,.-'-"'_ H_H_'_,__,-'— V= a4y
= i " - A= 386V
s il —t T 1] F"”iﬂ‘*}fﬂ v
15— Er — == s e e f
- _,.,- -"'"_'H___,.,— ____,_,—'-_'_'_H__,_,—H—"'__F'__ :__'_:-—'—'_:_,_o—r—‘_'_. W o= 3.0V
1 Eor N e _ﬂ___,—-""_ﬂ_r__,_,_,-'- N vy T e e Vo= 2TV
fffﬁ_ﬂ—’#_ﬂ—_;__rj_;:é::—___ﬁ_ﬂ—ﬂ
0s = =
==
V]
L 1 2 3 4 & L] T i 8 10 11 12 13 14 15 18
Frequescsy (MHz)
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42 Vce
FREQUEMCY = 4 MHz -
2.5
T,=-40C
2 o
//ff
L ,./f/ ,r'/
1.5 - ;;f e >
=4 | Tu=85°
E /////
E o
= 1 ﬁ
/ﬁ_ﬂpﬁ‘:"
0.5 /
e
]
2 2.5 3 35 4 4.5 5 55 G
V(W)
43 Vce
04 T.=26C
0.35 /
ula e
< T,=85C
S
0.25 “l
= z;f;/
E o2 Z
= =
015
01
- f/l
.__E;F-'_
..-F'"':’F
1]
2 25 3 35 4 45 ] 5.5 B

VL(V)

T,=25C
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(LA)

44 Vce
1.8 T,=85C
1.6
1.4
]
E
0.8 T, =70C
0.6
0.4
] T, =45C
0.2
| T,=25C
0
25 3 35 4 45 5 55 B
V(W)
45 Vce
140
T.=25C
120
T,=850
100
B0 /
60 /
40
P
20 %
0
2 25 3 3.5 4 4.5 5 5.5 6
V.(V)
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46 RC Vce
1600 T
T.=25C
1400
T.,=85C
1200
_1ooa
N
2
T, BOO
._J_z /
600
400 ff
200
v]
2 25 3 35 4 45 H] 85 ]
Ve (W)
47 Vce
1.2
1
T.=40C
T,=25C
08
E. 0.6
= T,=85C
) ///
04
/
%'/
0.2 "
g(ﬁ
0
2 25 3 a5 4 4.5 5 5.5 [i]
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48 Vce=5V
18 /
16
T,=25C
14 \\
=
E 12 \\ T.=85C
% 10
L)
S . \ /
——
&
| ,_;—'—"/
4
2
D
o 0.5 15 2 25 3 35 4 4.5 5
Common Mode Voltage (V)
49 Vee=2.7V
10
T.=25C K
8
£
¢ B
g T.=85C
=
=
= k ’/
L 4
o
2
0

16

256
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50

1/0
51

| e (NA)

| g (A)

60

50

40

30

20

-10

122

100

V=6V T,=25C

V:.u{VJ
1
V= BY
T, 225G
_‘_h_‘_\-‘ﬂ‘_’--_
T -é_s‘_f:‘““—-x\\
a5 1 1.5 2 25 3 35 4 45
Vor(V)
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52
PULL-UP RESISTOR CURRENT vs. INPUT VOLTAGE
V.= 2.7V
30
T, =25C
25 I
e
20 \\i\
10 \
-] \
0
0 0.5 1 1.5 ' 2.5 3
Vor(V)
53 1/0
Vo= 5V
70
T,=25C

=
/_/—" T.=85C

I o (MA)

Vo (V)
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54 1/0
Voo = BY
X0 -] T,=95C
18 a3
S
1é T,=85C
14
12
< 10
P
B
4
2
1]
0.5 1 15 25 3 35 4 45
Vou (V)
55 1/O0
V= 2.7V
i R
e
// WREEC
15 /
2 /
q;; 10 ///
5
0
4] 0.5 1 1.5
Vo (V)
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56 1/0
V=27V
6 C & ] oD
|
T.=85C \
4 \
E_ 3
2
1
0
0 05 1 1.5
Vou(V)
57 1/0 Vce
T,=25C
25
2
=
‘é 16
2
E 1
¢
=
0.6
a
27 4.0 5.0
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58 1/0

Input hysteresis (V)

0.18
0.18
D14
n.12

0.1

Vce

T,=25C

V oo

80
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AT90S1200

Address Mame BitT Bit & Bit 5 Bit 4 Bit 3 Bit2 Bit 1 Bito
23F SREG | T H 5 v M Zz c
LES Reserved
$30 Rasarved
A0 Haserved
538 GIMSK INTOD - - | - - |
534 Raserved
$30 TIMEK - - - | - TOIED |
$38 TIFR - - - | - ToOWVD |
337 Haserved
H36 Resarved
H35 MCUCR - 5SE SM - | - ISCO1 | 1SCod
T34 Raserved
F33 TCCRO - - - - [T C301 [ Cs00
H32 TCNTD TimerCounterd (B Bil)

EER Haserved
£30 Hasarved
F2F Haserved
S2E Hasarved
20 Resarved
52C Resarved
528 Hasarved
S2A Raserved
F23 Reserved
528 Haserved
$27 Reserved
126 Haszarved
525 Hesarved
24 Reserved
$23 Resarved
222 Heserved
21 WDOTCR - - WDE | WDOFZ DF1 | WDPO
20 Haserved
31F
S1E EEPROM Address Register
F10 EEFPROM Data Register
F1C - - - - EEWE | EERE
s1B Haserved
S1A Hasarved
119 Resarved
318 PORTH FORTH FORTB PORTB PORTE FORTH FORTE FORTE FCRTB
317 DDRB DOBT DOBE DDBS DDB4 DOBS DOB2 [m[n]=H| DODBO
F16 FINB PIMBT FIMEE FINBE FIMB4 FINB3 FIMBEZ FIME1 FINBOD
15 Reserved
F14 Reserved
ERE Heszarved
312 PORTD PORTOD FORTD PORTD PORTD PORTD FORTD PORTD
311 DDRD CODE ooDE oD+ DoD3 DoD2 ooD1 oooo
310 FIND PIMDOE FINDE PIMD4 FIND3 FIND2 FINDH1 PIMDD
$0F Haserved
i Raserved
s09 Heserved
s08 ACSR ACD - ACO ACI ACIE | - ACIST | ACISD
= Heserved
T00 Resarved

CBlI

SBI

$00 $1F

1/0

1/0

CBI

SBI
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Mngmonics | Operands Description Dperation | Flags | BClocks [
ADD R, I Fiid tw FEEIers Fid . Rd = Ar Z.C.H.H 1
ADC Ad, Rr Add with Sarry bwa Regstens Rd. Rd+Rr+C Z,0.M W H i

ENE Fd, Rr SUbIact o REmSens R — Rd - R Z.G.H.WH 1
BUE| Hd, K Subsiract Constant from Rageie Bd . B - B 0N H 1
EBC A, = ubiract with Garry two Regisers Fd. Pd_Fr_. TLHUH i
<) Rd K Subiract BITy Lonstant fram Feg. | Rd. Rd- K- G ZCHYH i
ARD Fd, e Logical AMD Ramgeles Rd . Fd «Fr ZNV i
ANDH R, K Logical AMD Ragister and Constant Fid — Fid - K Z NV ]
;] Fd, Fr Logica D e peiee R . Fd v it I i
ORI FAd, K Logical OR Regisier and Constard Fd - Rdw K ZHY i
ECR Rd, Rr Exchsiva OR Registars Rd - Rd&Rr ZNY !
[ofa] ] Hd Cine's Complemant Fid._ SFF b TENY i
S R Tort s Lomplement Fi0 . 300 - Fd ZLM A i
SER R K Sl Bill) in Regaer R~ ROv K ZNV 1
CAR Rd K Clear Ba[s) in Regeler Rd - Fd . (FFh - K} ZHY 1
INC Rd Incremen Rd — Rd # 1 Z NV 1
DEC Rd Decrament Rd -~ Rd- 1 LMY 1
T5T R4 Tast for Zaro ar Minus Rd . Ad.Rd ZNY 1
TR Ad Clear Registel Fd . Rdohd ZHY [
ZER Ad Set Reqister Rd ~ 3FF Mans 1

RJINMP k Realatva Jump PG PC+k+1 Mona 2

RCALL k Ralativa Subroutine Cal PC . PC+k+1 Mona 3

RET Subroutine Return PC + STACK Mong 4

| RETI inermupt Haturn P STACK [ ]

CPSE R Fr Compare. Skip i Egual il {Rd = Rrj PC .~ PC# Z2ai 3 Mone 112

CP Rd Rr Carmpara Rid - Rr Z HMTH 1

| CRC A R Compare wih Cary Rl k. L HYCH 1

CPI Ad K D:rnEr\e Rzg::lﬁwkh I dmile Rd - K Z HNVEH 1

ZBRC Ar, b Skip if B in Ragisier Claariad fiRiB]=H PC .- PC + 2erd Mona 112

SBRS Brb Skip if B in Ragster is Sel if(Rri=1]PC~ PG+ 20rd Mone ira

SBIC Fb Skip if Bt in 11D Reqistar Claarad ifiPE=l PC . PC+3ord hona 2

SHIS F b Ship i B in 10 ister & Sat if (Pll=11 PC« PL +2ord Nong [§3

B % Branch 1 Slatis rgmg el T {SREE] = 1) hen Pl PG * k1 one T2
BREG 5k Branch i Stetus Flag Clearsd if{SREG{s] = (] then P PC + ki +1 Moing 112
BREC K Branch i Equal 2=t then PC PC+k+1 Mo 172

i k ranch i Mot Equal M2 = ) hen PC—PC + k + 1 Mone 172

BRLCS [ Branch il Camy S&l iMC=1)henPC—-PC*k+1 Mone 172

| BRCC [ Branch i Cary Claargd if (=0 then PC . PC # k+ 1 Monm 112
AESH 3 r@nGh 1 Sarme or Heghear T (= 0 thien Pl Ple =k + 1 Hona ]

RLe 3 rangh A Lower TG = 1) then PG~ PG =kt Fona T

[ BRI 3 GEnGh i Minus M= PC . PC=k+1 Hone iz

BRPL k Branch d Plus fM=>00thenPC - PC+k+1 Mona ¥
BRGE h Branch f Grastar or Equal, Signed fii == thar PC . PO+ &+ 1 Mona [
BRLT [ Branch if Less Than Zero Signed fiM=V=1}thanPC . PC+k+1 Mona 1/2

i k ranch il Hall Carmy Flag Sel MH=11thenPC. PC*k+ 1 Mong 172

BRHC [ Branch i Hall Camy Flag Chearad il {H =0 then PC - PC+k + 1 Miine 1/2
BRTS ke Branch il T Flag Set if (T = 1) then PC— PC 4+ k + 1 Mone 172

| BRTG h Branch i T Flag Cheared (T=tithen PO PO 4k + 1 one [§]

BRVE k 3EHE1I Erw\erﬂmr'-fagt:ﬂd = Hhe*_.nP'E—F‘C# k+q ‘-n_ne [

BREVE k Hranch if Crearflow Flag s Chiared W=0than P, PC4+ ks Mona [

(BRIE R Branch N Enaied T=1|hen Pl PLsk+1 Hone ]
BRID K Branch i lnbarnpd Disghiad fil=0lhenPC. PC+E+1 Hone 12
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Description

Mnemonics | Dperands | Diperation | Flags Clocks [
E Rl 2 Lad R-HE!-IIT ndirect R « (T NurE 2
=T ZAr Stora Reqigter Indinact [£] « Fr More 2
MY Rd. Rr Mova Botwaon Registors Rd - Rr Mona 1
23] R K Coad Immediate T - R Hore 1
™ Fd P T Pt Rd . F Mang 1
Ut B Rr Dt Poet P K Faore 1
GET Fo Tt B VL Hamsier oI 1 Hona 3
= FE Clear O in 10 Regsier TCIPE .~ O Hone ]
L3L Rd Logical Shift Left Rain+1}+ R}, Ro{0} + O Zio MY 1
LER Rd Logical Shift Righi Rd{n] — Rd{r#+1}, R{T}~ 0 2 MY 1
ROl Fd Fotabe Lefl Thiough Camy Fd(). 11 R[N Ge Rd 7 Fla T i
FakR Rd Fotaba Hight Through Canry Hd{ 7] (ni Rdin+1],C. 1] LMY i
AZR Fd Asithmedic Shift Right Fdini . Fdine+1), n=0. 5 ZC MY i
SUWAF 3T] Swap Niohias Hdld, (- BE 7, 40 Bl 43 Hdi3 Mona 1
BSET ] Flan Sat SREGIE] + 1 SREG{E] 1
BCLR 5 Flag Clear SREG(s| - O SREG{s) 1
BET Rr, & Eit Btare from Regpader o T T + Relh} i
" BLD Rd b Bl Inad from T io Renkier Rdlmi . T Hone i
“EEC Eat Carry Cr1 [ T
CLC Clear Carry [+ 1] [H 1
SEN Sal Manative Flag H 1 N [
CLN Clear Neqgativa Flag H. O M i
SEL Sat Zaro Flag 1 2 1
CLZ Clear Zero Flag £+ 0 4 1
EAE Global Inbemup! Enabie .1 [ 1
G Ginbal Infarupt Disabia -0 !
[ EEE Bal Signed Test Flag 51 1
=5 Cluar Sigras Test Flag .0 = [
SEW 5ot Twos Complemant Cwarlion [ | W 1
[T Clear Twas Complament Crearfloe ] W 1
SET Zat T in SRES T 1 T 1
CLT Clear T in SREG T.- 0 T 1
| SEH et Hall Carry Flag In GHEG H. 1 H 1
CLH Glear Half Carry Flag m SREDG H-D H 1
L MOP Mo Oparsfon _ Mong i
BLEEP f= = (e speclic descr. for Seen Rinclion) [ one 3
VLI Vatch Diog Hased isee spaciic descr DRMimar) Mo 1
Speed (MHz) Powear Supply Ordering Code Package Operation Range
4 2.7 -6.0V ATO0S1200-4PC 20P3 Commercial
ATI031200-45C 208 {0°C to 7T0°C)
ATS0S1200-4YC 207
ATI031200-4P1 20P3 Industrial
ATI031200-431 205 (-40°C to B5°C)
ATO031200-4Y1 207
12 4.0-60V ATS0S1200-12PC 20P3 Commercial
ATD0S1200-128C 205 {0°C to 70°C)
ATB0S1200-12YC 207
ATI031200-12PI 20P3 Industrial
ATS0S1200-1231 205 {-40°C to BS™C)
ATI031200-12Y1 207
1. AT90S1200A-x x x RCEN

66



AT90S1200

Packaging Information

20P3, 20-lead. 0.300" Wide,

Plastic Dual Inline Package (PDIP)
Dimensions in Inches and (Millimeters)
JEDEC STANDARD MS-001 BA

1.0601246.8)
BB 24 O}

EEEnL

|-|— ;291

‘IIE 22 BE) RE.
210533} 0
LI
SéM:.‘dl"
PLAME
153{‘!6“ 016{.381) MIN
16282y 23 BED)
TR
AOTO0 e
1‘“’2 .'g;. ETLTERET

JIE 28]
FONTE2)

b per
A4/ 356) ﬁm
008 203)

I-.__.I 4304 10,52} MAX

208, 20-lead, 0.300" Wide,
Plastic Gull-Wing Small Outline (SOIC)
Dimensions in Inches and (Millimeters)

0.0
ET T

—-_I
annononnan

s

SURE (]

gopooooort

fen [1.27} BSE

12 [0.30s]

Oooa [DSTE|

02 (7607 2420 (10.7)
0207 [7.39) 0303 (3.05)

20, 20-lead, 5.3 mm Wide,
Plastic Shrink Small Outline Package (SS0P)
Dimensions in Milimeters and (Inches)

3 L O16)
-az‘uml:-l_-”-_

01
BB (212} 7404311
b A0 I':é-ﬁb: 786 §.301)
FIN1ID
I |
0,66 { (266} BSC
D T 3}';';‘:’ 287 {105
[ T
J X [ l:ulll
.05 [ 00%)

D20 {.008)

o6 o | |___f

-ERIEF T3 | 25
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