AT90S(LS)2343/AT90S(LS)2323

AVR RISC

RISC
10MHz  10MIPS
SPI
0 10MHz (AT90S2323/AT90S2343)
0 4MHz (AT90SLS2323/AT90LS2343)
AT90S/LS2323 ATO0S/LS2343 AVR RISC
C-MOS 8
AT90S2323/2343 MHz MIPS

®
RESET[] 1 8 [ ] Vvce
(cLocky)pe3[] 2 7 [] PB2(SCK/T0)
PB4 [ 3 6 [_1 PBL(MISO/INTO)
GND[] 4 5 [_] PBO(MOSI)
AT90S/1S2343
AVR 32
ALU
ClIsC 10

®
RESET[ | 1 8 [ ] Vce
XTAL1[| 2 7 [ PB2(SCK/TO0)
XTAL2[] 3 6 [ PBL(MISO/INTO)

GND[] 4 5 [_] PBO(MOSI)
AT90S/L.52323
32
1
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1 AT90S/LS2343

>E

PC)

SRAM

.| ey

EEPROM

PBO PB5

RESET
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AT90S/LS2323

PC)

- SRAM

tt
N|<]P<

RESET

MU

EEPROM

SPI «—

111 [ 11
| ) —
F;BO | PéZ
AT90S2323/2343 K
128 EEPROM 128 SRAM 3 AT90S/L.S2323
5 AT90S/L.S2343 1/0 32 8
SPI
2 SRAM /
SPI CPU
Atmel
SPI
8 RISC CPU ISP

Atmel AT90S2323/2343



AT90S(LS)2343/AT90S(LS)2323

AT90S2323/2343 AVR
C

AT90S/LS2343  AT90S/LS2343
AT90S/LS2323
ms
16ms 1/0
AT90S/LS2343 RC
5 1/0

AT90S/LS2323 [AT90S/LS2343

RC

170 PB3

170 PB4

1ms/16ms 16us

AT90S/LS2323
Vce
GND
PORTB PBO PB2
PORTB 3 1/0
ON-OFF B

RESET

RESET L

50ns

XTAL1

XTAL2
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AT90S/LS2343
Vcce
GND
PORTB PBO PB4
PORTB 3 1/0
ON-OFF
PB3
RESET
RESET L
50ns
CLOCK
AT90S/LS2323 3
XTAL1 XTAL2
AT90S/L.S2343
1/0
3
| |
|
]

CLOCK

XTAL2

XTALL

GND
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AT90S/LS2343 4 RC
RC nominal 1MHz (4-7)
Vee=5V RCEN
0 RC
AT90S/LS2343
1/0 ATO0S/LS2343
AT90S/LS2343 4
AT90S/LS2323
4
AT90S/LS2343 AT90S/LS2323
NC — XTAL2
PB3 —— 1 XTAL1
GND
32*8 1 1
ALU 2
1
32 6 3 16
3
1
16 X Y z
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5 AT90S2323/2343 AVR RISC

AVR AT90S2323/2343

<

8

1kx 16

PC) =

32x 8

ALU
ALU

1/0
CPU
1/0

AVR

ALU

| 170

128x%x 8
128x 8 L - EEPROM
SRAM

5 AT90S2323/2343 AVR RISC

32 $00 $1F

/ A/D 110
64
$20 $5F
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AVR
16

PC

110

AVR

32

$00

$1F

64

$20

$5F

SRAM
(128% 8)

$60

1
1k
16
32
SRAM
SRAM
SP
8
/
128 SRAM+ 1/0
5
6
$000
(1kx 16)
$3FF

1/0

$DF
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7 CPU 32

7 AVRCPU
RO $00
R1 $01
R2 $02
R3 $03
R4 $04
R13 $0D
R14 $OE
R15 $OF
R16 $00
R17 $4D
R26 $1A X
R27 $1B X
R28 $1C Y
R29 $1D Y
R30 $1E Z
R31 $1F Z
5 SBCI SUBI CPI ANDI
ORI LDI R16 R31
SBC,SUB,CP,AND,OR 2 1
.
32 SRAM
X,Y,Z
X Y z
R26 R31
3
XY,z
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8 X)YZ
0
X 0 0
R27($1B) R26($1A)
0
Y 0 0
R29($1D) R28($1C)
0
z 0 0
R31($1F) R30($1E)
ALU
AVR ALU 32 1
ALU ALU
AT90S2323/2343 k In-system
16 32
1k*16 1000
AT90S2323/2343 PC 10 1024
0-2k P
L — LPM
12
EEPROM
ATO0S2343 128 EEPROM
100000 EEPROM
35 EEPROM EEPROM
EEPROM SPI
47
SRAM
AT90S2323/2343

EEPROM

47
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9 SRAM
RO $00
R1 $01
R2 $02
) 5
R30 $1E
R31 S1F
Vo
$00 $20
$01 $21
$02 $22
33D S50
$3E $5E
$3F $5F
SRAM
$60
$61
$62
300
$DE
$DF
224 1/0 SRAM
96 1/0 128
SRAM
5
R26 R31
Y,Z
63
xX,Y,Z
32 64 1/0 AT90S2323/2343 SRAM128
AT90S2323/2343 AVR RISC ( )
AVR
OoP

11



AT90S(LS)2343/AT90S(LS)2323

Rd
10
d(Rd)
15 4 0
oP | d |
2 Rd Rr

11 2
15 9 54 0
oP | r | d |

r(Rr) d(Rd)

31

31
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110
12 10
1/0
15 0
0P |
n
13
31 16
0P
16
15 0
16 16
Rd/Rr /

63

$DF
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14
15 0 $00
: F/]\
S
15 0
Lo [ n | a |
$DF
Y z 6
15
15 0 $00
X Y Z
$DF
X,Y,Z
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16
15 0 $00
R
®
-1

$DF

X,Y.Z X,Y.Z

17

15 0 $00

$DF

XY, Z
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LPM
18
15 0 $000
z |
i 1
$3FF
Z 15
(0-1K) LSB 0
19
15 $000
Z |7
—
$3FF
Z PC(
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RIMP ICALL

20
15 0 $000
PC I—
o
15 1211 0
L | K |
$3FF
PC+k+1 k -2048 2047
AVR CPU 0 CLOCK
21
2
2
3
3 >_
4
21

MHz
1IMIPS
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22 ALU
T1 : T2 T3 T4

22
2 ALU

23 SRAM

T1 : 2 : 3 : T4

WR —
RD

SRAM 23 2
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1/0
AT90S2323/2343 1/O
16
$3F($5F) SREG
$3D($5D) SPL
$3B($5B) GIMASK
$3A($5A) GIFR
$39($59) TIMSK /
$38($58) TIFR /
$35($55) MCUCR ___|McU
$34($54) MCUSR___|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
2 AT90S2323/2343 1/O
AT90S2323/2343 110 110 o 32
1/0 IN OUT $00 S$1F
1/0 SBI,CBI
SBIS,SBIC
110 IN/OUT
1/0 $00 S$3F 1/0 SRAM
1/0 $20 110
SRAM
0
1/0
1 CBI SBI
1/0 1
CBl SBI
$00 $1F
1/0
SREG
AVR SREG 1/O $3F($5F)
7 6 5 4 3 2 1 0
$B3FEHE 1 ] T ] H | s | v | N | zZ [ C |SREG
/ / / / / / / /
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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0
|
RETI
|
6 T:
BLD(Bit LoaD ) BST(Bit STore )
T T
BST T T BLD
( )1
5 H:
H

4 S:
S 2 OR

3 V2
2 Vv 2

2 N:

N
1 Z:
Z
0 C:
SPL
1/0 $3D($5D) 8 AT90S52323/2343
8 128 SRAM $60 $DF
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7 6 5 4 3 2 1 0
$3D($5D) [ SP7 | SP6 | SP5 | SP4 | SP3 | SP2 | SPL | SP0O ] SPL
/ / / / / / / /

Read) / Read)/ Read)/ Read)/ Read)/ Read)/ Read)/ Read)/
Write) (Write) (Write) (Write) (Write)  (Write)  (Write)  (Write)
0 0 0 0 0 0 0 0
SRAM

SRAM

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

AT90S2323/2343 2

3
RESET
0 INTO
3
$000 |RESET
$001 |INTO 0
3 $002 | TIMERO,OVF / 0
$000 rjmp reset ;
$001 rjmp EXT_INTO : 0
$002 rjimp TIM_OVFO0 ; 0
$003 MAIN: Idi r16,low(RAMEND) ;
out SPL,r16
< >
AT90S2323/2343 3
ON MCU Vpot
RESET 50ns L MCU

21
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MCU
1/0 $000
$000
RIMP
24

4

24

vee ] POR_

|:|100—500k 4?\
RESET . ) s 0

R Q
RC 14
Q0 Q3 Q13
I Prer e
AT90S/LS2323
FSTRT 0
AT90S/LS2323
ATI90S/LS2343
4 Vce=5.0
v 1.0 1.4 18 v
POT
0.4 0.6 0.8 v
Veer  |RESET 0.6Vce %
trour At90S/LS2323FSTRT 1.0 11 12 ms
trout At90S/LS2323FSTRT 11 16 21 ms
trout At90S/L.S2323 11 16 21 us
1 Vpot
AT90S2323/2343 RC (AT90S/LS2343 )
Vce  Vpot Ttout 25

Vce
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AT90S2323
WDT 6
AT90S2343
6
FSTRT V WDT
1.1ms 1Kk
16.0ms 16k

25 MCU Vce RESET

Vee — inVPOT

ﬁ --/E-.VRST
;—tﬂL>|
26 MCU
Vce —7;"VP0T
RESET : A VRsT
i Trout
a Sy
] |
RESET L 50ns
Vrst Ttout
MCU

27
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Vcc

RESET  — VRST .7

LtTOUTI
H '
1 XTAL
tTOUT
33
28
Vce
RESET
bt l
WDT "
Lt
RESET = L : |
MCU MCUSR
MCU MCU
6 5 4 3 2 1 0
g4 - 1 - 1 - 1 - 1 - 1 - [EXTRF[ PORF JMCUSR
/ /
Read) / Read)/
Read) Read) R ead) R ead) Read) Read) (Write)  (Write)
0 0 0 0 0 0
7 2 Res AT90S2323/2343
0
1 EXTRF
X
0 PORF
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7 PORF EXTRF
PORF EXTRE
1
1
PORF
EXTRF PORF EXTRF
8
PORF_| EXIRE

0 0

0 1

1 0

1 1
AT90S2323/2343 2 8 GIMSK

TIMSK /
| (0)
| 1
RETI |
1
1
0

25



AT90S(LS)2343/AT90S(LS)2323

GIMSK
7 6 5 4 3 2 1
$aB¢B)L_ - WNTO | - | - | - | - | - ] - JGIMSK
/
Read) /
Read) (Write) R ead) R ead) Read) Read) Read) Read)
0 0 0 0 0 0 0 0
7 Res AT90S2323/2343 0
6 INTO 0
INTO 1 (SREG) |
MCU MCUCR
0 1/0(1SC01  1SCO00)
INTO
0 $001
5 0 Res AT90S2323/2343
0
GIFR
7 6 5 4 3 2 1 0
$3asAalL - I INTFOYL - ] - | - | - | - 1T - |GIR
/
Read) /
Read) (Write) R ead) R ead) Read) Read) Read) Read)
0 0 0 0 0 0 0 0
7 Res AT90S2323/2343 0
6 INTFO 0
INTO INTFO 1 SREG
| GIMSK INTO 1 MCU $001
1
5 0 Res AT90S2323/2343
0

26
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/ TIMSK
7 6 5 4 3 2 1 0
$39($59) | - | - | | - | TOIEO | - | TIMSK
/
Read) /
Read) Read) R ead) R ead) Read) Read) (Write) Read)
0 0 0 0 0 0 0 0
7 2 Res
AT9052323/2343 0
1 TOIEO /
TOIEO 1 1
/ 0 0
( $002)
/ TIFR TOVO 1
0 Res AT9052323/2343 0
/ TIFR
7 6 3 2 1 0
$3858) -1 - 1| - 1 - 1 [_Tovo | | TIFR
/
Read) /
Read) Read) R ead) R ead) Read) Read) (Write) Read)
0 0 0 0 0 0 0 0
7 2 Res AT90S2323/2343
0
1 TOVO /
/ 0 TOVO 1 TOVO
TOVO 1 SREG
| TOIE( / ) TOVO 1
/
0 Res AT90S2323/2343 0
INTO INTO

27
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L MCU
MCUCR
L
MCU MCUCR
AVR 4
4
4
2 POP 2
SREG |
2
4
4 2 POP
2 AVR
MCU MCUCR
MCU MCU
6 5 4 3 2 1 0
$35855) [ - 1 - T SE ] SM 1_ - 1 - ] ISCoL ] 1SC00 JMCUCR
7 7 7 7
Read) / Read)/ Read) / Read)/
Read) — Read)  ive)  write) [ ReAD ey (write)
0 0 0 0 0 0 0 0
7.6 Res AT90S2323/2343 0
5 SE
MCU SE
1 MCU
SLEEP
4 SM
SM 0
sSM 1
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30
3,2 Res AT90S2323/2343 0
1,0 1SCO01,ISCO00 0 1 0
0 SREG 1
INTO INTO
9 INTO1
1
L
L
9 0
[SCO01 [SC00
0 0 INTO L
0 1
1 0 INTO
1 1 INTO
ISC01/1SC00 INTO GIMSK
MCUCR SE 1 SLEEP
MCU
MCU SLEEP
SRAM 1/O
MCU
SM 0 SLEEP MCU
CPU /
MCU
SM 1 SLEEP MCU

29
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INTO MCU
MCU MCU
2
MCU 5.0V 25 5.0Us
4,5
MCU L
/ 0
AT90S2323/2343 8 0
/ 10 /
/ 0
29
29
CK( y——p>
CK/8  [cK/64 LCK/256[cK/1024
0
T0 | >c
€500 :
—}X
¢301
6302 /
/
TCKO
4 1/8 CK 1/64 CK 1/256 CK 1/1024CK  CK
CK STOP
8 / 0
30 / 0
8 / CK
TCCRO

30
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TIFR
/ 0 TCCRO
/ 0 / 0
TIMSK / 0
CPU
CPU
CPU
8 / 0
30
0
8 —
T =) —
3 S
SENEREN 2
< > /
(TINSK) (TIFR) N |(|TCC|RO
ol o
ol 9
: o THTTTT]
D 0
(TCNTO) 7 oK
10
/ 0 TCCRO
7 6 5 4 3 2 1 0
$33$53)_ -1 - | - [ - T - ] CS02] CS01 ] CS00 |TCCRO
/ / /

Read) / Read)/ Read)/
Read) Read) R ead) R ead) Read) Write)  (Write)  (Write)
0

0 0 0 0 0 0 0
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7 3 Res AT90S2323/2343
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 TO
1 1 1 TO
/ 0
TO PB2/(TO0)
/ 0 TCNTO
7 6 5 4 3 2 1 0
$32(352) [ VSB_] ] [ [ [ [ [ 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
0
RC
11 Vce
WDR
8
AT90S2323/2343

24
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31
5 Vcc 1MHz ——>>
3 Vcc 350kHz —Ts
e NNMEIERINE
NIGNRNEER
2R EE
WDPO
WDP1
WDP2
WDE
MCU
WDTCR
7 6 5 4 3 2 1 0
$21(341) | | - I - [wbToe| WDE | wbP2 | wbpPl | WDPO |WDTCR
/ / / / /
Read) / Read)/ Read)/ Read)/ Read)/
Read) — Read) — Read) . ooy (write) (Write) (Write)  (Write)
0 0 0 0 0 0 0 0
7 5 Res AT90S2323/2343
0
4 WDTOE
WDE 1
4 WDE
3 WDE
WDE 1 WDE 0
WDTOE 1
WDE
1. WDTOE WDE
1 WDE
2 4 WDE

33
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2 0 WDP2,WDP1,WDPO 1 O
WDP2,WDP1 WDPO
11
11
Vee=3.0V Vee=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 1 512 1.5s 0.49s
1 1 0 1024k 3.0s 0.97s
1 1 1 2048k 6.0s 1.9s
RC
WDR
EEPROM
EEPROM 1/0 2.5
4ms Vce
EEPROM
EEPROM
EEPROM CPU
2
EEPROM EEAR
7 Res AT90S2323/2343 0
7 6 5 4 3 2 1 0
$1E($3E)| - | EEAR6 | EEARS | EEAR4 | EEAR3 | EEAR2 | EEARL | 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
6 0 EEAR6 0 EEPROM
EEPROM EEAR6 O 128 EEPROM EEPROM
EEPROM 0 127

34



AT90S(LS)2343/AT90S(LS)2323

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
7 0 EEPROM
EEPROM EEDR EEAR
EEPROM
EEAR
EEPROM EECR
7 6 5 4 3 2 1 0
$icg3cy. - 1 - 1 - | - - | EEMWE]| EEWE | EERE | EECR
/ / /
Read) Read) R ead) R ead) Read) ?Wezsg)/ (Rwegfg)/ (F\iNe:Sg)/
0 0 0 0 0 0 0 0
7 3 Res AT90S2323/2343
0
2 EEMWE EEPROM
EEMWE EEWE EEPROM
EEMWE 1 EEWE
EEPROM EEMWE O EEWE
EEMWE 4
0 EEPROM
EEWE
1 EEWE EEPROM
EEPROM EEWE EEPROM
EEPROM
1 EEWE EEMWE
EEPROM EEPROM
2 3
1. EEWE 0
2. EEPROM EEAR
3. EEPROM EEDR
4. EECR EEMWE 1
5. EEMWE 4 1 EEWE
4 5 EEPROM
EEPROM
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EEPROM EEAR EEDR
EEPROM
4
Vee=5V  25ms Vce=2.7V  4ms
EEWE 0
0
EEWE 2
0 EERE EEPROM
EEPROM EERE EEPROM
1 0
EEAR EERE
EEPROM 1 EERE
EERE 2
EEWE
EEPROM 1/0
EEPROM
Vce CPU EEPROM
EEPROM
EEPROM
2
CPU
EEPROM
1
1. AVR L
BOD Vce
AVR180
2. Vcc AVR
CPU
EEPROM
3.
CPU
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1/0
1/0 AVR
1
SBI,CBI
AT90S/LS2323 3 1/0 AT90S/LS2343
5 110
PORTB,DDRB,PINB AT90S/LS2323
0
3 110 PORTB $18($38)
DDRB$17($37) B PINB  $16($36)
20mA
LED PBO PB4
L
B
12 B
PBO  [MOSI( )
PB1  |MISO( )
INTO( )
PB2 |SCK(
)
TO() / 0
PB3 AT90S/LS2143

DDRB PORTB

B PORTB

37
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7 6 9) 4 3 2 1 0
$18$38)L - | - | - |PORTB4]PORTB3|PORTB2|PORTB1|PORTBO|PORTB
/ / / / /

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

Read) — Read)  Read) . ooy (write) (Write) (Write)  (Write)

0 0 0 0 0 0 0 0
B DDRB
7 6 o) 4 3 2 1 0
$17837L - | - 1 - | DDRB4] DDRB3 | DDRB2 | DDRBL1 | DDRBO | DDRB
/ / / / /

Read) / Read)/ Read)/ Read)/ Read)/
Read) — Read)  Read) . ooy (write) (Write) (Write)  (Write)
0 0 0 0 0 0 0 0

B PINB

7 6 9) 4 3 2 1 0
$16336)L. - | - | - | PINB4 ] PINB3 | PINB2 [ PINB1 | PINBO | PINB

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

0 0 0 0 0 0 0 0
B PINB B
PORTB B
PINB
1/0 B
B 110
PBn 1/0 DDRB DDBnN DDBnN
1 PBn DDBn
PBn
PORTBn 1 MOS
OFF PORTB
13 B DDBnN
DDBn |PORTH{ /0
0 0
0 1 ON L
1 0 OFF
1 1 OFF 1
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B
B
CLOCK B 3
AT90S/LS2343 RCEN
RC 1/0
RCEN CLOCK
SCK B 2
SCK
/
/
MISO B 1
MISO
MOSI B 0
MOSI
AT90S2323/2343 0
14
14
LB1 | LB2
1 1 1
2 [0
3 0 0
AT90S/LS2323
ATO0S/LS2323 2 SPIEN FSTRT
SPIEN 0
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FSTRT

0 FSTRT
AT90S/L.S2343

AT90S/LS2343
ATO0S/LS2343 2
SPIEN 0

RCEN 0

Atmel 3
3
AT90S/LS2323
1. $000 $1E Atmel
2. $001 $91 2k
3. 3002 %02 $001 $91

AT90S/LS2343

1. $000 $1E Atmel

2. $001 $91 2k

3. 3002 %03 $001 %91

$01,$02,$03

EEPROM
Atmel  AT90S2323/2343 2k

RC MCU

RCEN
AT90S/LS2323 MCU RC

AT90S/LS2323

AT90S/LS2343
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128 EEPROM
AT90S2323/2343 EEPROM
$FF
12v
+12V

AT90S2323/2343 EEPROM PROGRAM

EEPROM
15
AT9052323 40. 6.0 45 55
AT90LS2323 27 6.0 45 55
AT9052343 40. 6.0 45 55
AT90LS2343 27 6.0 45 55
AT90S2323/2343 EEPROM
32
11.25 12.5v AT90S/LS2323 4-5 5.5V

—= XTAL1/PB3  PB2

AT90S/LS2343
RESET Vee

PB1
GND
PBO
ATO0S/LS2323  AT90S/LS2343
16
Vece  GND 45 5.5V PB5

PBO
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0 100ns PB3
4 PB3 PB3 O
PB5 12V PB5 PBO
100ns us
2 1 1
PB2(RDY/BSY) H
3. EEPROM 1 1
PB2(RDY/BSY) H
4,
5. PB3 0
PB5
33 34
33

fusB X X X X X X XisB\

100ns

PB2

17

fusBX X X X X X Xise\

fussX X XX X X Xuss\

0 1 2 3 4 S 6 7 8

9

100ns
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16
Instruction Format
Instruction Instr.1 Instr.2 Instr.3 Instr.4 Operation Remarks
Chip Erassa PEO o_1000_0000_00 0_0000_2000_00 0_0000_0000_00 0_0000_0000 a0 | Wait T“LW”_CE after Instr.3 for
FE1 0_0100_1100_00 0_0110_0100_00 0.0110_1100_00 | ©_0t00 1100 00 | e Chip Erase cycle to finish.
PB2 W MNNE | WNMM MK ESEE LR HHMEN | NHEE KM
‘Writa Flash PED 0_0001_00D0_00 0_ 0000 _00aa_00 0_bbbb_bbbb_00 Rapaat Instr.2 for a new 256
High and Low | paq 0_0100_1100_00 0_0001_1100_00 0_0000_1100_00 byle page. Repeat Instr.3 for
Address PE2 oMM NN 0 00 X0 Kx BN 00U K aach new address.
:"“fifﬂ Flash FED 0_iiiiiiii_00 | 0_0000_000O OO | 0_00OD 0000 0O Wait after [nstr.3 until PE2
Low byta = 0_0010_1100_00 | 0.0110.0400.00 | 00110 1100_00 Ll o e Uloadl
Instr. 2 and Instr.3 for aach
PB2 W RENN MHMN O 0O M0 XX 0 0000 0000 00 —
Writa Flash | pay D_FRTLEEIE_00 | 00000000000 | 00000 000 0D it e Aty 2 Sl EGE
High byte PE1 0.0010_1100.00 | 0.0111_000.00 | ©.0111_1100.00 goae high. Rapaat Ihalr1,
Instr. 2 and Instr.3 for each
PB2 WM WNEM MK ERE L 0_0000_000o_od Hew addimes.
Read Flash PBO 0_0000_0010_00 0_0000_00aa_00 0_bbbb_bbbb_00 Rapsal Instr.2 and Instr.3 for
Highand Low | pay 0_0900_1100_00 | 0_0001_1100.00 | ©_00D00_1100_00 each new address.
Addieos PB2 A RERN MMMK M 000 MO0 XK MMM 00 W
Read Flash FBO 0_0000_00D0_00 0_0000_ 0000 _00 Repseat Instr.1 and Instr2 for
Low byle FE 0_0110_1000_00 | 0_0110_1100_00 sach new address.
PB2 W NN MNEK WK 0_0000_000%_ KX
Read Flash PED 00000 _0000_00 0 0000000 _00 Rapsal Instr.1 and Instr.2 for
High byte FBIF 0_0111_1000_00 0_0111_1100_00 each new address.
B2 A NN N NN 0_0000_000x_ XX
Writs FBEO 0_0004_0001_00 0_Obbb_bbbb_00 Repeat Instr.2 for each new
EEFROM PB1 0_0100_1100_00 0_0000_1100_00 address.
Low Addrass PB2 HNENN MHMK A OO XK XX
Write PBO o_Biii_iiii_oo 0_0003_000_00 0_0000_0000_oo Wit after Instr.3 until PB2
EEFROM PB1 0_0010_1100_00 0_0110_0100_00 0_0110_1100_00 goss high
byte PE2 W REEN MMMN N 0 MMl KK 0_0000_ 000000
Read PED 0_0000_0011_00 0_Obbb_bbbb_00 Repaat Instr.2 for each new
EEFROM Pa1 0_0100_1100_00 | 0_0000_1100_00 address.
Low Address PE2 W REKK HMN XK 000 X000 KX
Read PEO 0 _0000_0000_00 0 0003000 _00 Repaal Instr.2 for each new
EEFROM FE 0_0410_1000_00 | 0_0110_1100_00 address
byle Pa2 H_REKN MMMK M O_00D0 0008 KL
m[it?AlfrUBEESJ PEO 0_0400_0000_00 | O_11S1_111F_00 | 0_0000_0000_00 | 0_0000_ 0000 O :‘Vali;twﬁvlf_;ra H"b?flﬁ'"s‘-'-a
its {, . for the Wrile Fuss bils cycla o
1 i 1 5
L52323) PE1 0 _04100_1100_00 0_001Q_1100_00 0_0110_0100_00 0_0110_1100_00 finish. Set S,F =T to
PB2 A REHN N KK 0000 M0 KK B MM 0K X K ENEK HMMM XM program, 1" to Unprogram.
mrit?Al':rL;OBSI PEO 0_0100_0000 00 | 0_19%1_111R_00 | 0_0000 0000 00 | 0_0000_ 0000 00 }"‘alihtw#vlﬁ'f;na“b’%fs'“s“'ﬁ
IS or e ria Fusa Dils Cyd o
v 1 1 1 !
L52343) PB1 0_0100_1100_00 0_0010_1100_00 0_0110_0100_00 00110110000 | oo o BR= Tl
PB2 o ENN MO0 X000 XK XK BN 0000 K00 H NN NMNN MK program, 1" to unprogram,
Wits Lock PED 0_0010_0000_00 0_1111_1291_00 0_0000_0000_0d 0_0000_0000_00 | Wait after Instr.4 unfil PB2
bitz PB1 0_0100_1100_00 0_0010_1100_00 0_0110_0100_00 0_0110_1100_00 | does high. Write 2, 1="0710
PE2 WREEN MMMK 0L oM Mdd KX BN MO0 W 000000000 0o progeac thesLack bit
Read Fuse FPBO 0_0000_0100_00 0_00oDo_oDoo_oo 0_0000_00D0_00 Reading 1. 2, 8, F =" 0" means
andLock bits | pRy 0_0100_1100_00 | 0_0440_1000_00 | 0_0110_1100_00 tha Fusailock bit is
(Ara0s/ PR2 MMM NNNN MO0 M0EK X 1 Z8mn_wxFuw programmed.
L52323})
Read Fuse PBO 0_0000_0100_00 0_0oDo_oDo0_oo 0_0000_00D0_00 Reading 1.2, 8 R="0"
and Lock bits PR 0 0100 1100 00 0 0110 1000 0D 0 0110 4100 00 means the Fuse/Lock bil ks
{LZTZ?;E:} PR2 X_KXKX_KXEK_ N KR RCKK_ XN T_28mx_xxRx_ol Bragfafmed.
Read FBO 0_0000_1000_00 0 000 _00bb_00 0_0000_0000_o0 0_0000_0000_00 | Repeat instr2 - Instrd for
Signature PRE1 0_0100_1100_00 | 0_0000_ 110000 | ©0_0110 400000 | 0 0410 1100 oo | @ach Signalure byls address
Bytes FRZ X_ENMN_HHKK_ME R0 KKK KK X000 0_0000_000K_xx

[Ire. .l e I i -
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1
2 2
F FSTRT
R RCEN
S SPIEN
34
SDI(PBO),S11(PB1) X X
tyysH TsHIX
SCI(XTAL1/PB3)
[ESHSL tsish
SDO(PB2) j( X X
= "tsHov
17
tes, |SCI(XTALL/PB3) H 100 ns
tqss |SCI(XTALL/PB3) L 100 ns
tys: |SCI(XTALL/PB3) H SDI(PBO) SII(PB1) 50 ns
SCI(XTAL1/PB3)  H
te [SDI(PBO),SII(PB1) 50 ns
SDO(PB2) SCI(XTALI/PB3) H
tshov 10 (16|32|ns
Goown ce 3 5 110|15|ms
Ly pre 3 1 |1.5[1.8/ms
Ta=25 + 10% Vcc=5V+ 10%( )
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RESET SPI
SCK MOSI
MISO 35 RESET L
/
35
2.7 6.0V
AT90S/LS2323
AT90S/LS2343 i
GND —| RESET Vce
—{ XTAL1/PB3 PB2 |—— SCK
PB1 |—— MISO
GND PBO |—— MOSI
EEPROM
EEPROM
$FF
EEPROM
$0000 $03FF EEPROM $000 $O7F
XTAL1/PB3 RC
(AT90S/LS2343 ) L H
L 2MCU
H 2MCU
AT9052323/2343 SCK
AT90S2323/2343 SCK
36 37 20
AT90S52323/2343
19 4
1.
RESET SCK O Vece  GND
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SCK L SCK
XTAL1/PB3 0 8MHz

RC
(AT90S/LS2343 )
2. 20ms MOSI PBO

SCK
H
3.
($53) 3
4

$53 3R

4.
twp_ERASE RESET 2
twp_ERASE 51 21
5. EEPROM1
EEPROM
EEPROM
DATA POLLING
twp_PrOG twbp_PrROG

22
6.
7. RESET H
8.
CLOCK/XTAL1L O
RESET 1
Vece  OFF
EEPROM
1 EEPROM

P1 P2

P2 18

0

51
$FF

MISO PB1

P1
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EEPROM
P1 P2
twp_ProG
twp_ProG 22
$FF $FF
EEPROM
18 EEPROM
P1 P2
AT90S2323 $00 $FF
AT90S2343 $00 $FF
$FF P1 P2
P1 P2 18 EEPROM
$FF
twbp_PrROG
$FF $FF
36
[yse X X X X X X Xuss\
PBO(MOSI) ;
[usBX X X X X X Xuse\
PB1(MISO) Pl
e e eI
PB2(CLOCK)
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19 AT90S2323/3343

Instruction Format

Instruction Byte 1 Byte 2 Byte 3 Byte 4 Operation
Frogramming 1010 1100 0101 0011 NI HHHH MHNH HHHH Enable Serial Programming while
Enable RESET is low.
- 1010 110 1003 XK AN JOEHX AN KA Chip erase both Flash and
CHpET3sY EEPROM memory arrays.
R o na0 Oa :
Read Program anpig HOQA anao odaa bbbb bbbb o000 0000 E.ead H {high or |CM;':I dartj :df;om
Memory _rngram meamary at wo ress
ah.
Writs Proaram a100 EQOQ aod0 00as bbbk bbbb FERERS ERES Write H (high or low) data i fo
rog Program memary at word addrass
Memary :
ab
Read 1010 0000 Q000 aong bbb bbbb o000 0000 Read data o from EEFROM
EEPROM Memory memory af address b.
Write 1100 0000 aooa aacd xbbb bbbb 481 iidd Write data | to EEPROM memaory at
EEPROM Memory address b.
Q101 10040 WA A 3 3 .
ES:;IB_E? and 0101 10 HHEH HHKK HHKH HHKK 128x wuxF Read Lock and Fuse bits 07 =
(ATO0S/LS2323) programmed, “1' = unprogrammed.
Q101 10040 M NI 3 3 .
?S::la_:?( and a101 10 MMM XK MM MK 128 wxxE Read Lock and Fuss bits "0 =
(ATO0S/LS2343) programmed, 1’ = unprogrammed.
. . 1010 1100 1111 1211 HHHH KK WHIH HANX Write Lock bits. Set bits 1,.2="0"10
Write Lock Bits program Lock bits.
Write FSTRT Bit 1010 1104 1011 111F MM M WA HIAHA Wirite FSTRT Fuse. Set bit F="0"to
(ATO0S/LS2323) program, 1" to unprogram.
Write RCEN Bit 1010 1100 1011 111R HHWIH HHIH MM MK Write RCEN Fuse. SetbitR="0"to
(ATA0S/LS2343) program, ‘17 to ungrogram. '
Read Signature anil 000 HAXH XXX xxxx wxbb 0000 ocoo Read Signature byte o from

Bytes

address b

o

RCEN
SPIEN

2. RCEN/FSTRT

0
X
1
2
F FSTRT
R
S
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37
MO X X
tovsH TsHox
SCK
SHSL tsisH
mso XXX C
tsiy
20
Ta=-40 85 Vce=2.7 6.0V
1/t (Vee=2.7 4.0V) 0 4 MHz
toc (Vee=2.7 4.0V) 250 ns
U/t (Vcc=4.0 6.0V) 0 8 MHz
teiel (Veec=40 6.0V) 125 ns
Tsst SCK H 2% 00 ns
tsish SCK L 2%t ns
tsrox SCK H MOSI 2%t ns
tsy MOSI SCK L 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
tup proc  |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
Ve  |L (XTAL ) -05v 03vec®| v
Voo L XTAL -05V 010 v
Viu H (XTAL,RESET 0.6Vce Vcee+0.5 \Y
Vee XTAL 0.7Vee Vee05|
Vie | RESET 0.85Vce Vect05|
Voo |PORTB L lo,=20mA.Vce=5V 05 v
lo,=10mA.Vce=3V 04 v
Vou |PORTB  H loy=-3MAVCC=5V 42 v
loy=-L5MAVCC=3V 24 v
n 170 Vee=6V,L ( 8.0 uA
L |vo Vee=6V,H ( 80 A
RRST 100 50 | ko
Rpo  |O 30 150 | Kk
lcc  |AT90S2343 AMHz Vee=3v 30 mA
Vce=3V 11 mA
AMHZOWDT 20 1 WA
AMHZOWDT 200 | uA
AT90S2323 AMHz Vee=3v 40 mA
Vee=3V 10 12 mA
AMHZOWDT 90 | 10 | A
AMHZOWDT <1 20 WA
2. H
3. 2V
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38
Terex toron | Tterex L
—— VviH —X Z— ——
J VIL1 - j b
teiex
toroL
Ta=-40 85
Vce27 4.0V Vcc40 6.0V
U/t 0 4 0 10 MHz
telcL 250 100 ns
teuex  |H 100 40 ns
tolex 100 40 ns
toicn 16 05 MS
toneL 16 05 M S
110
1/0 1/0
C *Vcc*f
C.= Vce= f=1/0
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39
Ta=25°C
20.00 | =B
=&
18,00 fﬁ_,,a’"; )
500 _,.,-'-""'-FH Vo= 5.5
.00 [ [
14.00 L] " Vo= 5V
4.00 — —
12.00 = | ﬁf_,«r o el = = 4 BY
: —
1|: 00 f K _,_,-o-"'"""f _'_,_,.,-F'"'F L _,_,_,-'-""' (- v > ljl_-l..-
B _'_,_,.:-"""'- | ——" | ——1
s _'_,_,_,-o-"" ‘_‘_,_,_,-'—" L — Y,
.00 " I S P I
i T4 L |1 |+ V=3
o0 pr ——— '_'_'_,_,_—- ——
4.00 iffj"fﬁﬁrf:::f“:—:fu T
.00 [ = — —
] "1 —1 "1 =] V= 2.7V
B I o e o s e il
N e
0.00
0 1 2 3 4 E & 7 B8 8 0 11 12 13 14 15
Fresquancy (MHz)
40 Vce 4MHz
FREGQUENCY = 4 MHz -
g =
r.=25C /
;]
// T.=B5C
7 /{__f
]
g Za
= § f_,,--'
= '_,_;:.""f
5 ﬂ,ﬂﬂﬁa‘-‘f'//—
3 =]
1
0
g 25 3 35 4 45 5 5.5 i
VoV
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41 Vce RC
DEVICE CLOCKED BY INTERMAL RC OSCILLATOR
T
]
T.=25C
]
T.=85C
<
£ 4
3
2
1 /
0
2 25 3 35 4 4.5 5 85 L]
V.(V)
42
IDLE SUPPLY CURRENT vs. FREQUENCY
TA= 25°C
5 V.= BV
"]
45
L Vo= 5BV
2 — 1
a5 Ll | V.= 5V
. [ [ = 5
3 = = = Vo= 4.5V
= 25 = s = V= 4y
- 2 = ﬂ’f sl 1] ] V=36V
= = = — i .
.f'""frﬁ/ L] fﬁiﬁfff fﬁ?"."
15 - _.-o-""'f ‘_'_,_,.,--"""f I"-'_'_'_'_._'_,_,.--'— _.—I-'-'_'-'_H-'-F _'_'_'_'_'_‘_,_,_o-'—‘_'_'_'_'_ e b ——
; f,-ﬁ-" e ff‘_ﬂ;ﬁiiﬂi = 9.0V
[— o [— 1 —1_ [—1— i
i’ir""’ﬂﬁi e e et e
0.5 S e, e
|
0 1 2 3 g 5 6 7 B L 0w N 12 13 14 15

Fraquancy (MHz)
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43 Vee 4MHz
FREQUENCY = 4 MHz
25
" e
T.=25C
T,=85C
%“ 1.5
1 ///
05 —— _‘_,,cr""'#
0
2 25 3 35 4 4.5 5 55 [
V(M)
44 Vce RC
DEVICE CLOCKED BY INTERNAL RC OSCILLATOR
0.8
0.7
T.=25C
08
0.5
= / T.=85C
£ o4
0.3 /
02 /
0_1 _j
‘ﬁ
)]
2 2.5 3 3.5 4 4.5 5 55 8

V. (V)
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45 Vce
WATCHDOG TIMER DISABLED
25
T,=85C
20 /
15
;—__:
:' T,=70C
10
5 T,=45C
0 ——'—'_'_'_'_.——'—'_'_F-'_'_'_._'__'_—'—'—'—'—'_'___.——'—'_'_'_
2 25 3 3.5 4 4.5 5 55 6
V.(V)
46 Vce
WATCHDOG TIMER ENABLED
180
160
T,=85C
140
120 T,=25C
=
3 100
80
60 /
40 /
20
==
0
2 2.5 3 3.5 4 4.5 5 55 6
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47

1/0

48

1600

1400

1200

| R (LA)

B

&

g

5

8

Vce

25

Wee {V}

Vce=5V

45

55

0.5

Vor (V)

3
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49 Vce=2.7V
V= 2.7V

T,=25C

Y
T.=85C _h‘\\

ERT \\
o
10
5 \
o
1] D5 1 1.5 2 25 a
Vop(V)
50 1/O0 Vce-5V
Vo= 5V
70
T.=26C |
an P——
/ T.=85C
50
40
=
£ a0
=
20 /
10
0
0 0.5 1 15 2 25 3
Vo (V)
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51 1/0
V(I'.F: 5V
20 I T.=25¢C
18 —
—
16 T,=85C
14
12
110
-
S8
8
4 =
2
0
0.5 1 15 25 3 35 4 45
Vou (V)
52 1/0
Vee= 2.7V
I
20
T,=85C
15
= 10 /
5
0
o] 05 1 1.5
Voo (V)
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53

54

1/0
/O PIN SOURCE CURRENT vs. OUTPUT VOLTAGE
Vo= 2.7V
& [ T.=25C
5 T,=85C
4 \
< 3
=
O
2 \
i \
0
0 0.5 1 15 25
Vau(V)
1/0 Vce
T.=25C
25
2
=
= 1.5
%
=
=
s 1
=
8
=
'--
0.5
4]
27 4.0 5.0
V:.JL:
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55

Input hysteresis (V)

110

018

016

0.14

Vce

=25

012

01

008

0.08

0.04

0.02

27

4.0

5.0
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AT90S2323/2343

Address Name Bit7 Bitg Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bitd Page
33F (35F) SREG | T H g [ M [ [ page 19
$3E (35E) Ressrved

330 (350) | SPL S#7 | sPe | SPS | SP4 | SP3 ] SP2 [ SP1 | SFO page 20
33C [35C) Reserved

538 (358) GIMSK - INTO - - - - - - page 25
$IA [35A) GIFR. - INTFD page 25
530 (359 TIMSK - - - - . . TOIED - page 15
338 (358 | TIFR - - - - - - TOWD - page 18
53T [357) Raservad

536 [R58) Raservad

536 355) MCUCR - - SE S . - ISC01 1SC00 page 16
534 [354) MCUSR - - - - - - EXTRF PORF page 14
5§33 (353) TCCRID - - - - - Cs02 csM G500 pages 20
332 (352) TCNTO TimenCounlerd (8 Bif) page 30
331 (351) Reserved

530 (350) | Reserved

F2F [HF) Reserved

S2E [#E) Resenad
20 (340} | Reserved
2C [34C) Ressrved

2B [34B) Reasstved
524 [34A) Resarved
52 (345 Reserved

520 (348) Reserved
S2T (347) Reservad
526 (34E) Reservad

525 (345} Reserved

S (344) Reservad
323 [343) Rasarvad
322 (§42) Resetved
521 [841) WOTCR -] -] - | woTo | WDE | WOFZ [ WDP1 [ WDFD page 31
520 [340) Reserved
F1F [33F) Raservad
S1E(33E) [ EEAR - | EEFROM Address Register page 32
31D (%30 EEDR EEFPROM Dala register page 12
$1C [33C) EECR - - ] - ] - | - | EEMW | EEWE | EERE page 33
#1B (338) Reserved
1A [B3A) Resenved
518 (338) Raservad
518 (338 FORTE - - - PORTE | FORTH | FORTB | PORTE | FORTH page 35
517 (337} CORB - - - DDR4 DOB3 DoBz2 OOB1 DOBO page 35
316 ($36) FINB - - - PINB4 FINB3 FPINB2 PINB1 FINED page 35
315 [335) Resstved

2 Ressrved
500 (320 Reserved
1

0 1/0
2: 1
CBI SBI 1/0
1 CBI SBI

$00 $1F
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Description Operation Flags
UNS

ADD Rd, Rr Add lwo Regislers Rd - Rd +Rr ZLNVH 1
ADC Rd, Rr Add with Carry bwo Registers Rd«Rd+Rr+C ZCNVH 1
ADIW Rdl K Add Immediale to Ward Rdh:Rdl  Rdh:Rdl + K ZCNVE 2
SUB Rd, Rr Sublract hwo Registers Rd « Rd - Rr ZLMVH 1
SUBI Rd, K Subtract Conslan! from Regisler Rd« Rd - K ZCNVH 1
SHIW Rl K Subtract Immedials from Ward Rdh:Rdl - RdhRdl - K ZONME 2
EBC Rd, Rr Subtract with Carry two Registérs Rd~Rd-Rr-C ZLCMNNH 1
SBCI Rd, K Subtract with Carry Constanl from Reg. | Rd —Rd-K . C ZCNNYH 1
AND Rd, Rr Logical AND Reqistars Rd .~ Rd«Rr INV 1
ANDI Rd, K Logical AND Register and Conslant R« Rd « K LNV 1
R Rd, Rr Logical OR Regislers Rd+ Rdv Rr ZNV 1
ORI Rd. K Logical OR Register and Conslant Rd —RdwK LNV 1
ECR Rd, Rr Exclusive OR Registers Rd « Rd & Rr I 1
COM Rd One's Complemant Rd « 3FF - Rd ICNY 1
NEG Rd Two's Complament R « 300 - Rd ZCMNNH 1
SBR R K Sel Bills) In Register Rd « Rdw K ZNV 1
CBR Rd K Clear Hills) in Registar Rd + Rd « [3FF - K] ZNV 1
INC Rd Increment Rd~Rd+1 LNV i
DEC Rd Dacrament Rd —Rd - 1 ZNV 1
TST Rd Tesl for Zero or Minus Rd « Rd « Rd ZNN 1
CLR Rd Clear Register Rd « Rd & Rd ZHN 1
SER Rd Sed Repister Rd « $FF Mong 1
BRANCH INSTRUCTIONS

RJMP k Ralalive Jump PCPC+Kk+1 None 2
LIWP Indirsct Jump to (7} PCoZ Mong 2
RCALL k Relative Subrouting Call PC—PC+k+1 Mane 3
ICALL Indirect Call ta {Z) PC 2 None 3
RET Subrouting Refurn FC ~ STACK More 4
RETI Interrupt Return PC « STACK [ []
CPSE Rd.Rr Compare, Skip if Equal if{Rd=RPC~PC+20rd Nong 112
CP Rd.Rr Campare Rd - Rr 2, NVCH 1
CPC Rd Rr Compars with Carry Rd-Rr-C I NVYCH 1
CPI Rd K Compare Registar wilh Immadiate Rd - K I NVYCH 1
SBRC Rr, b Skip if Bil in Registar Chearad if {Rr{bj=0) PFC = PC+ 2 or 3 Mo 112
SBRS Rr, b Skip if Bil in Regisler is Sat if (Rribj=1} PC~ PC+2or 3 Mong 112
SHIC P b Skip if Bil in 1O Regisler Clearsd if{P{b=0) PC PG+ 20r 3 Mong 112
SBIS Fb Skip if Bil in 10 Ragisler is Sel if{R{b}=1)PC+~PC+20r3 Nong 112
BRES 5 kK Branch if Slalus Flag Sat if (SREG(E) = 1) then PCAPC +k +1 | None 112
BREC 5 k Branch if Slatus Flag Clearsd if (SREG(S) = 0) lhan PC-PC +k +1 | None 112
BREQ K Branch if Equal if {Z=1}then PC « PC +k +1 None 112
ERME K Branch if Nl Equal if (£ =0} then FC —« PC +k +1 Mong 112
BRLCS k Branch if Carry Sat if{C=1)then PC - PC+k+1 Mong 112
BRCC k Branch if Carry Cleared ifiC=0)then PC - PG +k +1 Mong 112
ERSH k Branch if Same or Higher H{C=0)then PC < PC +k+1 Mong 112
BRLO k Branch if Lowst if{C=1)then PC — PC +k+1 Mo 112
BRI k Branch if Minus if(M=1)then PC « PC+k+1 Mong 112
BRFL k Branch if Plus if (M =0 then PC - PG +k+1 Mong 112
BRGE K Branch if Graater or Equal, Signed if (M eV=0) thenPC « PC+k+1 Mone 112
ERLT k Branch if Less Than Zero, Signed if (WeV=1}henPC - PC+k+1 Nong 112
BRHS K Branch if Half Carry Flag Sef if{H=1)lhen PC  PC+k+1 Nang 112
BRHC k Branch if Half Carry Flag Claansd if (H=0)then PC « PC +k+1 Mone 112
BRTS K Branchif T Flag Set if{T=1)then PC« PC +X +1 Mong 112
BRTC K Branch if T Flag Clearad if {T=0)then PC = PC +k+1 Mong 112
BRVS 3 Branch if Cverflow Flag is Sal if(V=1than PCPC+k+1 Nong 112
BRYC k Branch if Cverflow Flag is Cleansd (V=0 then PC—PC+k+1 Mong 112
ERIE k Branch if Interrupt Enabled iffl=1)then PC ~PC+k +1 Mong 112
ERID k Branch if Interrupt Disabled it {l =0) then PC -~ PC+k+1 Mong 112
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Mnemonics Operands | Description Operation | Flags | #Clock
DATA TRANSFER INSTRUCTIONS

MOV Rd, Rr Wove Balwesn Regisiers Rd« Rr hone 1
LDl Rd K Load Immediata Ad = K Nong 1
LD Rd, X Lead Indiract Rd «— (X} Mone 2
LD Rd, X+ Lead Indirect and Posl-Inc Rd (%), X~ X +1 Mong 2
LD Rd, - X Lead Indirecl and Pre-Dec. XeX-=1 Rde ¥ Mong 2
LD Rd, Y Load Indirec! Rd (Y] Mone 2
LD Rd, ¥+ Load Indirect and Posl-Ing Rd (Y)Y ¥ +1 Mong 2
LD Rd, - Load Indirect and Pre-Ded. ¥ oY =1 Rde Y} Mong 2
LOD Rd.¥+q Load Indirect with Displacament Rd « (Y +a} Nong 2
LD Rd, Z Load Indirec! Rd — (7} Mong 2
LD Rd, Z+ Load Indirect and Pasl-Inc Rd (7}, £« 11 Mong 2
LD Rd, -Z Load Indirect and Pra-Dac. ZoZ-1 Rd«(Z) Mone 2
LOD Rd, Z+q Load Indirect with Displacament Rd — (Z +4q) Mong 2
LDS Rd, k Load Direct from SRAM Rd « (K] Nong 2
5T % Rr Stora Indirect (¥}~ Rr Mone 2
8T X+, Rr Stora Indirect and Fost-inc [X)— Rr, XX +1 Mong 2
5T - X Rr Slorg Indirect and Pre-Deac XeX-1, (K R Mong 2
ST Y. Rr Stora Indirect (¥}« Rt Mong 2
5T Y+, Rr Stors Indirect and Post-Inc Y= REY ¥ +1 Mong 2
8T - Y, R Store Indiredt and Pre-Dec Ye¥-1,0¥]<FRr None 2
5TD ¥+q,Rr Store Indirect with Displacemsn [Y +q) «Rr Mone 2
5T Z Rr Store Indirect [Z) « Rr Mong 2
T Z+ Rr Store Indirect and Fost-Ine. [Z) ~Rr,Z+Z+1 Mong 2
5T -Z RAr Store Indirect and Pre-Dec ZeZ-1{f Rt Mone 2
STD0 Z+y.Rr Stora Indirect with Displacament [Z +d) « Rr Mong 2
5T5 k, Rr Store Direct fo SRAM [k} « Rr Mone 2
LP Load Program Memary RO — (7} Mong 3
IN Rd, P In Porl Rd « P Nong 1
ouT P Rr Ol Port P+ Rr Mone i
PUSH Rr Push Register on Slack STACK « Rr Mong 2
FOP Rd Pop Register fram Stack Rd — STACK Mong 2
BIT AND BIT-TEST INSTRUCTIONS

58I Pb Sed Bil in [0 Register WO(Rh) 1 Mong 2
CBl P Clgar Bil in I'D Register WMD) - O Nong 2
LSL Rd Logical Shiff Lefl Rd{n+1} + Rdin), Rdil) 0 ZCHV 1
LSR Rd Logical Shiff Right Rdin] « Rd{r+1), Rd(T) -0 ICHV 1
ROL Rd Rotale Left Through Carry Rd{0]C Rd(n+1) Rd{n| CRAT) | ZOMNY 1
ROR Rd Hatale R hrough Carry Rd{7)-CRd(n)— Rd{n+1},CRd{) ZCHV 1
ASH Rd Arithmedic Shift Right Rdin] « Rd(n+1}, n=0.8 ZCNY 1
SWAP Rd Swap Nibbles |+ Rd(T. 4),Rd{7.. 4} Rd(3..0) | None 1
BSET 5 Flag 5t J 1 SREG(s) 1
BCLR 5 Flag Clear SREG{s) 0 SREG(s) 1
BST Rr b Bil Store from Regislerta T T « Refb} T 1
BLD Rd b Bit laad from T lo Register Rdi{t) « T Mong 1
SEC Sel Carry C1 C 1
CLC Clear Carry C«0 [ 1
SEN Sel Negalive Flag MW M 1
CLN Clear Negative Flag N0 N 1
SEZ Sel Zero Flag Zo1 z 1
CLZ Clear Zero Flag Z.0 Z 1
SEl Glabal Intarrupt Enable | 1 | 1
CLI Global Intarrupt Disabls 110 | 1
SES Sel Signed Tesl Flag S 5 1
CLS Clear Signead Test Flag 50 5 1
SEV Sel Twos Complement Overflow Vi W 1
CLV Clear Twos Complamanl Cvarflow Vo0 V 1
SET Sel Tin SREG To1 T 1
CLT Clear Tin SREG T0 T 1
SEH Sel Half Carry Flag in SREG Held H 1
CLH Clear Half Carry Flag in SREG H0 H 1
NOF Mo Operalion Nona 1
SLEEP Sleep |58 specific descr. for Slesp Mong 3
WDR Walchdog Reset [5e6 specilic descr. for WDRMAimer) Mans 1
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Ordering Information

Power Supply Speed (MHz) Ordering Code Package Operation Range
27 -8.0V = AT S2323-4PC 8P3 Commercial
ATOLS2323-450 852 {0°C to 70°C)
ATSOLS2323-4P1 8P3 Indusfrial
ATIOLE2323-45] 852 (-40°C to 85°C)
4.0 - 6.0V 10 ATH0S2323-10PC 8P3 Commercial
ATH0S2323-1050C 852 (0°C to 70°C)
ATO0SZ323-10P1 8P3 Indusirial
ATO052323-1051 852 (-40°C to 85°C)
27 - 6.0V 4 ATI0LEZ2343-4PC 8P3 Commercial
ATOOLS2343-450 852 (0°C to 70°C)
ATOOLS2343-4P1 8P3 Indusrial
ATH0LE2343-451 852 (-40°C to 85°C)
4.0- 8.0V 10 ATS052343-10PC &P3 Commercial
ATI0S2343-1050C 852 (0°C to 70°C)
ATE0S5Z343-10P1 &P3 Indusirial
AT9052343-1051 852 (-40°C to 85°C)

Mote: 1. The speed grade refers to maximum clock rate when using an external crystal or external clock drive. The internal RC oscil-
lator has the same nominal clock frequency for all speed grades.

Package Type

BP3 B-lead, 0.300" Wide, Plastic Dual Inline Package (FPDIP)

852 B-lead, 0.200" Wide, Plastic Gull-Wing Small Dutline Package (ElAJ SOIC)
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Packaging Information

8P3, 8-lead, 0.300" Wide,

Plastic Dual Inline Package (PDIP)
Dimensions in Inches and {Millimeters)
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